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PRESIDENT’S ADDRESS 

BY WILL J. MILLER 
Topeka, Kansas 

I hope all of you understand how much I appreciate the honor you conferred upon 
me by making me president of this association. To follow in the footsteps of our 
past presidenttit is a great privilege. I wish to thank the secretary of our associa- 
tion, Dr. Hendershott, also, members of the various committees for the work they 
have done during the past year. Through their etrorts a great deal has been ac- 
complished, but much still remains to be done. All of us owe much to the Bureau 
of Animal Industry. We are grateful for their assistance and guidance in livestock 
disease problems. We have taken great &isfaction in the cooperative way our 
association has worked with them. 

I have enjoyed beiig a member of the United States Livestock Sanitary Asso- 
ciation for many years, and feel I have learned much in the control of livestock 
diseases. I believe it is important for other livestock men and hymen whose 
interests are in the control of livestock diseases, to become members of our 8880- 
cis tion. 

This association was organized to benefit the livestock men by controlling and 
eradicating ticks and scabies. Meetings were held at vaxious cities in the south 
and southwest. In 1906 the constitution and by-lam were amended to provide 
for annul meetings to be held in Chicago during the time of the International 
Livestock Exposition. 

During the past 41 years, since 1906, changes have taken place. Various new 
organizations have been formed and many of them now hold their annual meet- 
ings here during International week. Frequently, in conversation with different 
individuals, I have heard the remark, “Chicago is becoming too crowded with 
meetings. We do not have time to attend meetings which we wish to attend, and 
should attend.” 

The stimulation of membership from among livestock men should be one of our 
goals. I wonder if one means to this end might not be by holding our annual 
meetings in different cities in the country, in sections where a majority of the live- 
stock is produced. To take our meeting to the livestock men, as it were, rather 
than to compete with so many other organizations here for their attendance. 

A criticism I have heard in the past is that the papers presented at our meetings 
are too technical to appeal to the layman. We might keep this in mind in plan- 
ning our programs and include molt topics which would be of general interest to 
the livestock producer. 

We have been called upon to save grain, so more would be available for export. 
No doubt the livestock men can assist in this program by following the best known 
practices in the production and feeding of livestock. These practices should in- 
clude full utihation of roughage feeds and grasses. More pounds of meat and 
dairy products are produced from pasture than from nU other sources. However, 

1 
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2 PRESIDENT'S ADDRESS 

it is well known that for finishing meat animals for market, some grain and protein 
feeds are essential. The same is true of the production of dairy products. A 
small amount of grain added to roughages is worth while and results in a better 
product. 

At  present, these practices are more necessary than usual, due to the continued 
demand for food supplies to be sent to hungry folk of other lands. It well becomes 
America to do everything possible to help feed and rehabilitate devastated lands 
throughout war-stricken Europe. But we must not overlook the fact that a suf- 
ficient amount of feed and food must be retained here at home if our people are to 
continue strong and productive. Only with well filled cribs and bins, can we better 
supply the need of those abroad. 

My understanding of conservation is to save, not to waste or to dissipate our 
substance, but to utilize it in the best possible manner. This means careful atten- 
tion to reserves: reserves of supplies now on hand; reserves of seed-grain supplies for 
producing new crops; reserves of breeding animals for future meat supplies; and 
reserves of feed and pastures. It takes in a lot of other things, including conserva- 
tion of our water resources, our native and tame grasses and the fertility of our 
soils. The proper handling, feeding and grazing of livestock can contribute much 
to all of these programs of conservation. 

Because of the higher prices obtained, this is an advantageous time for us to 
dispose of our undesirable animals without so much economic loss. This would be 
in line with disease eradication programs, and with culling scrub livestock to improve 
the quality of our basic herds and flocks. 

We are all familiar with the tremendous amount of good and economic saving to 
the industry through the use of our present day insecticides. DDT has been 
generally accepted and widely used to control f'lies. Grub control should be fol- 
lowed more extensively. The United States Department of Agriculture estimates 
that cattle grubs cause an annual loss of from fifty to a hundred million dollars, 
through injury and loss of livestock while fighting the heel fly, through the reduc- 
tion of milk flow, by lack of normal beef gains, and through the damage to hides 
by grub holes and scar tissue left when the hole is healed. The average devaluation 
on grubby cattle during this period is from $2.00 to $5.00 per hundred weight or 
maybe more. 

Feeding tests indicate that grubby cattle on feed, treated for grubs at theproper 
time, gain an average of one-fourth to one-half pound per day more than similar 
untreated cattle in the same lots during the &st 60 days after treatment. 

It is gratifying to know that the loss caused by cattle grub can be eliminated. 
This can be accomplished by a vigorous grub control program. 

Being a hyman, I am not q u a l 5 4  to discuss the control of diseases in livestock 
from a professional standpoint, however, I am qualified to discuss the control of 
such diseases as a livestock man, and as a livestock sanitary official. 

BRUCELLOSIS 

The control and eradication of brucellosis presents so many problems that there is 
a question in my mind whether the information released in livestock journals, farm 
papers, and in scientific publications is adequate. We know that vaccine is  an aid 
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and should be used as a control measure, however, in a vaccinated herd, and par- 
ticularly in a vaccinated infected herd, we cannot state specifically that the reacting 
animal shows a titre as a result of the vaccine used and not from natural infection. 
When the scientists can give us a simple method of testing blood which will dif- 
ferentiate between a vaccinated animal and one that has natural infection, it will 
be a solution to this problem. 

A large percent of owners are using vaccine as a control measure, however, it 
could be used as a subterfuge. I believe most owners of livestock should be in- 
terested enough in the control of brucellosis to stand their own losses, should there 
be any. With vaccine so easily procurable, in my opinion it is not wise to pay 
indemnity on animals which react to the blood agglutination test. I believe the 
sale and use of vaccine should be limited to those persons qualified to use it, who 
would be required to report the identification and vaccination of all animals. 

I believe the United States Bureau of Animal Industry should adopt a program 
suitable for all interests with a view of eventually eradicating the disease. I also 
believe that the program should be followed in each state by the federal inspectors, 
in cooperation with the state livestock sanitary official. I believe there is more to 
controlling brucellosis than collecting blood and the reporting of such collections. 
Each herd presents a problem, and the owner looks to the veterinarian for advice. 

I believe a most important step in the control of both tuberculosis and brucello- 
sis would be for the Secretary of the United States Department of Agriculture to 
formulate regulations prohibiting the interstate movement of dairy, purebred, and 
breeding cattle, unless they are negative to test for tuberculosis and brucellosis 
within a period of thirty days prior to date of such movement. Such regulation 
should provide for the importation of officially vaccinated reacting cattle into states 
which would accept them. Concessions, also, should be made for the movement 
of animals for feeding and grazing purposes, which could be handled under a quaran- 
tine at destination. 

Such a regulation would stop the indiscriminate movement of reactor cattle 
from one state to another, and would protect the state operating under a control 
program. We would then have a uniform method of handling cattle moving 
interstate. 

TUBERCULOSIS 

I am not familiar with the situation with regard to tuberculosis in other states, 
except to know that all states are modified accredited areas. From our experience 
in Kansas, we have reached the conclusion that, as the program has been followed, 
a “modified accredited area” means nothing. At the time our state was modified 
accredited, the livestock men and the livestock sanitary officials apparently be- 
lieved the trouble was over, and that no further tests were necessary except to test 
enough cattle in an area to keep it on a modified accredited basis. 

Our appropriations were not sufficient to employ veterinarians to devote their 
entire time to the eradication of tuberculosis. The only man employed on a full- 
time basis was an appraiser. However, the Bureau of Animal Industry continued 
to furnish money and veterinarians to reaccredit counties. Federal veterinarians, 
who were the only veterinarians employed to test cattle, went into counties and 
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in many cases retested the same herds every third year. They tested herds which 
were easily accessable and in many instances the majority of these herds were 
dairy cattle; therefore, the reaccreditation depended chiefly on .the testing of dairy 
herds rather than on a representative sample of cattle in the county. Possibly 
these conditions were true in some otjher states. 

This went on for several years. As a result of such testing, occasionally we re- 
ceived 11-C reports from meat inspectors in charge of packing plants, showing that 
lesions of tuberculosis had been found in cattle slaughtered. For a time 11-C 
reports were not regarded as significant, and little effort was made to check the 
herds in which the cattle originated. Herds where reactors were found were not 
always quarantined, and sometimes the retesting of such herds was not continued 
long enough to be certain that no infection remained. 

We Snally woke up to find that tuberculosis existed in Kansas. As a result of 
this awakening, we asked for and received additional state appropriations to carry 
on the work. Additional federal appropriations were also provided. More vet- 
erinarians were employed. 

We tested all herds reported to us on 11-C’s and in a majority of these herds, 
tuberculosis was found. The herds were placed under quarantine and retested. 
We also quarantined and retested all herds in which reactors were found on initial 
test by pacticing, federal, and state veterinarians. In some instances, cattle 
from herds where reactors were found had been sold into other herds for breeding 
purposes. These cattle were traced, and 8 complete test was made of the herd into 
which they had been introduced. When it was found that exposed cattle had been 
moved to other states, the officials of those states were notified. 
On investigation of some of the 11-C reports we receive, we find that the cattle 

had been moved into Kansas, by permission, for the feeding and grazing season. 
In these instances, we mail the 11-C report to the livestock sanitary official of the 
state in which the cattle originated. This leads us to believe that possibly other 
states are having the same trouble we have had in Kansas in following out their 
reaccreditation program. 

Much credit is due the Bureau officials in charge of meat inspection and to the 
inspectors at packing plants for their part in helping us to eradicate tuberculosis 
by sending us the 11-C reports. We believe it was through these reports that we 
fimt came to realize the extent of infection in our state. We must also give credit 
to the federal veterinarians working in our state for their cooperation with our de- 
partment in the d o r t  to eradicate tuberculosis. 

We know that through a false sense of security we made mistmakes in carrying out 
our program of tuberculosis eradication. Now, when we recommend a county for 
reaccreditation, we believe we are justified in doing so. In several counties, all the 
cattle have been tested. In  others, all the cattle in a third, or a half, of the town- 
ships have been tested. We believe by following this method we will be on a par 
with any other state in controlling and eradicating bovine tuberculosis. 

FOOT AKD MOUTH DISEAW 

One of the most serious conditions now confronting o w  country is the proximity 
of foot-and-mouth disease. Dr. B. T. Simma suggested that I, as President of the 
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united States Livestock Sanitary Association, appoint a committe6 oi sanitary 
officials representing the various sections of the country, to meet with Bureau 
officials in Mexico to obtain first-hand information on foot-and-mouth disease as 
it exists in that country. Dr. J. V. Knapp, Dr. C. E. Kord, Dr. Ivan G. Howe, 
Dr. Ralph L. West, and Dr. W. J. Butler were appointed, however, it was impos- 
sible for all to go, and those making the tour of inspection were Dr. Kord, Dr. Home, 
Dr. Wilkin~ acting for Dr. Butler, and myself. 

From my observations, I was impressed with the tremendous undertaking of the 
Bureau of Animal Industry. In the first place, the nature of the country, ranging 
from mountainous a m  through plains and fertile valleys to the tropics, makes it 
difficult to inspect cattle and to transport personnel and supplies. Then, too, it is 
more difficult for the Bureau to carry out operations on foreign soil than it would 
be in our own country. They are faced with many problems. The spread of the 
disease has been slow, but it continues relentlessly. 

I firmly believe that we, in this country, must continue to be alert. As long as 
foot-and-mouth disease exists in Mexico, there is a possibility that it may be in- 
troduced into this country. The livestock sanitary officials and the feded inspec- 
tors in charge in the various states are investigating each suspected e of foot- 
and-mouth disease. The livestock man who finds a condition in his cattle that 
resembles foot-and-mouth disease should immediately report it to his veterharbn, 
to the livestock sanitary official and to the federal inspector in charge of his state. 

I hope all livestock sanitary officials are prepared to meet an emergency should 
it arise. I feel I cannot stress too strongly the need for us to continue to be alert 
and watchful. 

LIVESTOCK MARKETS 

Numerous cattle are handled a t  central markets. This is one more place where 
we must be vigilant. There H no question that the inspectors available are doing 
a good job in checking all livestock on arrival. It is regrettable that the Bureau, 
through lack of funds, has been forced to decrease the numbers of inspectors a t  our 
central markets at this time when inspection should be intemified, rather than 
lessened. 

In line with veterinary inspection at other markets, I believe that state veterinary 
inspectors should be maintained a t  all community sales to observe and to inspect 
livestock moving through the sale. 

There are many topics of importance to this association on which I have not 
touched, however, a splendid program has been prepared for this fifty-first annual 
meeting, and it is my privilege to welcome you to listen to the fine papers which 
will be presented. I am sure all of us will receive much benefit from the meeting, 
and from our discussions together. 



REPORT OF TI-IE SECRZTARY 

BY DR. RALPH A. HENDERSEOTT 
Trenton, New Jersey 

Mr Presdent, Members of the United States Livestock Sanitary Association : 
It seems to me I recall last year promising to make a report of the activities of the 
Secretary. I do not have a complete report here, but I am going to try to review 
briefly for you some of the activities of the past year. 
As you know, we started out the beginning of the year with a more or less catas- 

trophe on our hands when we learned we had an outbreak of foot-and-mouth disease 
in Mexico. We had heard some rumor about it a t  the meeting here a year ago. 
There was not anything tangible or definite with regard to it at  that time, but shortly 
after we returned home from this meeting the federal Bureau of Animal Industry 
was called in to make an investigation of the situation in Mexico and made a 
definite diagnosis of the foot-and-mouth disease in that country. 

Your worthy President deemed the situation was of su5cient importance to all 
of us and to the livestock industry, that a meeting of the Executive Board be held 
to discuss the problem. This meeting was called for Fort Worth, Texas in the early 
days in February. 8 

At a meeting a t  the Blackstone Hotel in Fort Worth there were 26 representa- 
tives of the variom states and the Executive Board President. Quite a number 
of the livestock people of the Southwest also were in attendance. We had some- 
where in the neighborhood, I would say, of a hundred and fifty people at that 
meeting. 

We spent an entire day in the discussion of what had taken place in Mexico, how 
it had happened to occur, how the condition was diagnosed. We listened to a re- 
port of Dr. s. 0. madness, Assistant Chief of The U. s. Bureau of Animal Industry, 
in charge of control over diseases of livestock entering the country; also from 
Dr. T. B. Cole, who is one of his assistants, in charge of the quarantine station at 
Clifton or Athenia, New Jersey, who had been removed from that post to partici- 
pate in control of the movement of livestock across the United States-Mexican 
border; also Dr. Maurice Shahan of the pathological division, who had been in- 
vestigating the outbreak in Mexico and had first-hand information relative to the 
situation in that country. A good many of the livestock men, as I said before, were 
present and entered into a rather lively discussion of the whole situation. 

Out of that meeting came resolutions to the Secretary of State Marshall, the 
Honorable Clinton P. Anderson, Secretary of Agriculture, and to the members of 
Congress relative to the passage of an enabling act that would provide that the 
federal Bureau of Animal Industry could participate in a disease eradication pro- 
gram outside of the continental United States. 

At that meeting we engaged a court reporter and we had the transcribed notes 
from the meeting in,the amount of 184 pages. So, you know there was a lot of 
talking done, as is usually the case when regulatory officials and livestock men get 
together on a serious problem. 

6 

. 
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Later in the year we had other problems that were confronting the livestock 
sanitary people, and a meeting was held in New York City early in March to dis- 
cuss a sanitation program for the poultry industry because of the appearance of 
Newcastle disease in flocks throughout the country. 

We had tried repeatedly to get the sanitary program spelled out and written out 
in detail and, finally, at the New York meeting wrote up the major portion of the 
program which was later on presented to the Bureau of Animal Indwtry in Wash- 
ington; and later each of us received a copy of the proposed sanitary program for 
the poultry industry which, not only covers the sanitation in hatcheries but in dress- 
ing plants, in auction markets, on poultry f a m  throughout the nation. 

A number of letters went out, as you know, to the Executive Board from the 
Secretary’s office relative to the situation as it developed in foot-and-mouth disease 
control, until such time as the federal government inaugurated a program of prompt 
reporting to us the progress that was being made in Mexico. 
This has increased the mailing from our office and the work involved in the Secre- 

tary’s office materially during the past year. 
Later on in April it waa deemed advisable that the national Committee on Rabies 

hold a conclave in Philadelphia. This meeting will be reported in detail to you by 
Dr. Brueckner, who is Chairman of the Committee on Rabies, when he makes his 
report this morning. 

The Secretary served as one of the members of this Association delegated to that 
particular conference. 

Later on in the year, in September, there was a meeting cdled by Dr. B. T. 
Simms, chief of the federal Bureau of Animal Industry in Washington to review the 
national program on brucellosis control. Again, Dr. Brueckner and I served the, 
kssociation as the representatives to this particular meeting. 

Out of that meeting came a lot of real good, I believe. I think it was the initial 
step in a national brucellosis control plan. 

There was a very interesting discussion-I wish time was available to me to re- 
view for you exactly what took place there and some of the discussions that took 
place. 

We had members from the Beef Breeds Association, who are in a responsible posi- 
tion relative to the breeds and advising these people relative to disease control. 

The thought was expressed that we had no plan for disease control and, yet, we 
had at  the time one state, North Carolina, which has been declared brucellosis free 
$8 a result of the procedure that has been followed in that state; and, to many of us 
acquainted with the control program, it would seem, instead of having no program 
for disease control, that we might be plagued with a multiplicity of plans. 

However, I think a great deal of good came out of the meeting in Washington. 
I think it has laid the foundation for greater progress toward uniformity in the 
future. 

I know it was a delight to me to be present there and meet with the men from the 
livestock centers out here in the West and to discuss some of our common problems 
with them, and I think it will certainly lead to a great deal of good. 

I hope that is the initial meeting of many more that are to follow, and I feel, and 
have felt for a long time, we in this Association should be closer to our livestock 

- 
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people; and we should have more of them sitting here this morning, too, Wing this 
room, listening to what we say and participating in our program, bringing their 
problem and presenting them to us here. I think that is a goal we should set for 
ourselves, and every effort should be made to encourage more livestock raisers and 
owners to maintain membership in our Association and to participate in an active 
way. 



MEMORIAL SERVICE 

BY DR. J. L. AXBY 
Indianopolie, Indianu 

Mr. President, Ladies and Gentlemen: Another year having passed, this Asso- 
ciation, pursuant to established custom and procedure, again takes time to memorial- 
ize the members who, during this year, have gone to that bourne from whence no 
traveler ever returns. To the*best of my knowledge, their names are as follows: 

Robert 0. Bilts passed away in September. He was formerly with the Pennsyl- 
vania Bureau of Animal Industry, later with E. R. Squibb. 

Dr. J. W. Conoway-I just learned since coming that he had died, and had no 
opportunity to obtain any more history of Dr. Conoway. But I might say to you 
that when I first attended this Association I met Dr. Conoway. He was a charter 
member of the Urited States Livestock Sanitary Association. He wrote a history 
of this Association. He is a past president of this Association. For the intervening 
years from the time I first met him, which was in 1917, up until a few years ago, we 
had intermittent personal correspondence. I found him to be a very wonderful 
individual, and one whose life was continually devoted to improvements and prog- 
ress in livestock health and the control of infectious diseases of livestock. 

Having mentioned the members who have died, may I respectfully askall 
assembled to arise and remain standing for a moment of silent prayer. 

(The audience arose and stood in silent prayer.) 
They are gone, but they sowed their seed in the soil of the inalienable rights of 

man; and the harvest is for us to garner, to conserve, and to re-sow. Many times 
their eyes mere blinded with tears of sorrow, worry, and pain; but they were thank- 
ful, thankful because they lived in a free America. 

They found the source of the direction of their thinking in their walk and talk 
with God. Sometimes they had been accused of being disturbers. They may have 
been disturbers but, if so, they were constructive disturbers. Possibly there were 
times when they were not fully understood. Well, my friends, the disciples of 
Jesus never fully undeistood Him, and He had to make explanations to their dis- 
turbed minds. Now, this man from Galilee, like these men who have passed away, 
disturbed the slothful out of their complacency, the indifferent out of their apathy, 
the rich out of their greediness, and the authorities out of their arrogance. The 
Golden Rule is disturbing. Yes, it is disturbing to those who would like to trans- 
pose it into the Rule of Gold. Even today, there is nothing more constructively 
disturbing than righteousness based on justice and love. 

So, may we emulate these departed brothers and, as we strive in this diaturbed 
world of today for world peace, may we see that basically this whole matter of world 
peace is set on a universal pattern and only God is a t  home there. 

Again, our prayer is that their souls may rest in peace. 

9 



REZATIONSHIP OF THE VETERINARIAN AND THE LIVESTOCK 
PRODUCER 

BY H. E. FLOYD 
Editor “Kansas Stockman,” Topeka, Kamm 

Just because nothing has ever been done about it, is no good reason why it should 
be further neglected. There is always the possibility that something will turn up 
when you start digging. A study of history reveals the fact that throughout civil- 
ization the pick-and-shovel crews have dug up a lot of valuables in the form of 
increased knowledge and general advancement. And one of the more profitable 
places to dig k i n  the pages of experience. 

It was only a half century ago that scientists proved that airplanes would not, 
and could not, ever be practical. Some of our puzzled philosophers remember a 
farmer’s grange meeting in 1910 when, and where, it was decided that automobiles 
would never, and could never, supplant horses as motive power. For after all, 
everyone had horses and what would become of man’s good friend and beast of 
burden should people buy and use automobiles? 

Just because products of the sea have never been grown on land is no good reason 
for dismissing the subject. You know people like oyste-they like them on the 
half-shell, in stews, scalloped, baked and fried. Its hard work-arduous labor-to 
scoop up oysters from the ocean-bed and the supply is uncertain. Therefore, it’s 
logical to attempt their growth on trees or bushes. The results to date, while not 
a t  all startling, are somewhat encouraging. 

If an oyster is grafted onto a wild cherry tree, it is said to produce a most unusual 
and delectable flavor. When scions are taken from the oyster tree and grafted on 
other cherry trees, experience indicates that it is wise to mulch with generous quan- 
tities of sea-weed. This makes the oyster feel more at home and contributes largely 
to its peace of mind and general contentment. 

After all, it’s quite a change for an oyster to come up from the murky depth of the 
sea into the bright sunlit air of an oyster grove. So anything that man can do to 
make the oyster feel more a t  home is a sensible precaution that will foster rapid 
growth and profitable development. 

All of which may, or may not, be true, worth-while, or remotely pertinent to 
matters at  hand here today. 

But, by the same token anything that a veterinarian, or the veterinary profession, 
can do to make and keep calves in a peaceful and contented frame of mind is a 
distinct service to the cattle industry. Anything that will help a pig to keep itself 
physically fit, contented and happy, will hasten the day of its demise at the hands 
of a butcher. 
This being true, pigs are not given to cultural habits as applied to cleanliness, 

sanitation and moderation in eating practices. They know little, and care less, 
about vitamins and calories. Little pigs are adrift on turbulent waters from the 
farrowing pen to the frying pan. They have no choice of diet, or associations and 
nothing whatever to say about whom they shall serve. Theirs, it is Simply to grow 
and grunt. 

10 
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They, therefore, need the sympathetic care and guidance of the veterinarian to 
help them along their way to fame as bacon or link-sausage. The approved pro- 
gram being to get them to market weights and finish in the shortest possible time 
and thus save feed, labor and delay in getting their successors started on the same 
road to destruction. 

In recent weeks, I understand, Secretary Clinton P. Anderson, New Mexico 
rancher who knows his cattle, is advocating the slaughter of piggies at  lighter 
weights in order to save feed-more grief for the little squeals. 

But before dismissing that subject, it appears that somewhere in the calculations 
someone ran afoul of facts. For after all, what’s the purpose of feeding hogs? Is 
it to save feed or produce pork? 

In my boyhood days I knew an old German farmer who had some wholesome ideas 
about thrift and economy. One of his favorite sayings when discussing economy, 
was this: “Economy is a good policy, but a t  the same time it don’t pay to set a hen 
on one egg.” There’s a, lot of meat in that-and you can make it beef or pork, as 
you like. 

But I must get back on the beam, if indeed I’ve ever been there. And I frankly 
admit I don’t know. 

In  the profitable production of improved livestock, there are first essentials, and 
while my remarks are more specifically regarding cattle, they will apply in a large 
degree for other classes of animals. I talk about cattle because I know more about 
them-leaving the pigs to Secretary Anderson. 

Among first essentials are good individuals, the right kind of seedstock; good 
blood-lines and the good type of animal. But along with this list of firsts, I would 
also place the Veterinarian. Without him we sail an uncharted sea with poorly 
qualified pilots. 

True we have come a long way in the production of better livestock during my 
stretch, and yours. As for cattle, we have come from the Texas long-horns and 
brockled-faced, tick-infected coasters-which someone has said were crosses be- 
tween sunfish and jack rabbits, to the present day broad backed, thick, deep bodied 
beef animals, that consume less feed and cut out far more pounds of a much better 
quality meat. As for hogs we have come from the shambling razor-backs to a kind 
of hog that produces more pounds of the desired cuts of meat-especially hams and 
bacon-in a shorter time and on less feed. This same degree of improvement is 
evident in all other classes of domestic animals. But despite this advancement, 
there is yet much to be done. 

Of course, better breeding and feeding practices have had much to do with our 
progress. And while it’s there in a large measure the handi k of veterinarians 
does not show on the surface. Their part was to carry on in a a n d  troublesome 
campaigns of disease control and eradication. An intangible thing but of great and 
lasting value. 

Laboratory research and the application of veterinary science have had a stabiliz- 
ing effect upon our livestock industry. They have been the means of preventing 
regular and heavy losses that formerly were taken for granted and figured along 
with taxes and other operating expense. A few years ago every rancher whose 
program included a cowherd, suffered regubr and heavy losses from blackleg among 
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the calves. In our section of the range country; this loss was figured at  about 15 
per cent of the crop. That is to say, if a man had a cowherd of 100 head, and a 90 
per cent calf crop, he expected to lose 15 per cent, or 13.5 calves each year, from 
blackleg. Among hog producers comparable losses were regularly sustained due to 
outbreaks of cholera. 
In more recent years however, cases of blackleg in calves and cholera in hogs have 

been few. With proper vaccination and due regard for sanitary surroundings, 
there is nothing to fear from either of these causes nor from a long list of other 
maladies which formerly took their toll in death of livestock. When immunizing 
vaccines moved in, a lot of livestock diseases moved out. So I repeat-laboratory 
research and the application of veterinary science have had a stabilizing effect upon 
the industry I represent. 

Considering present conditions, there should be an improved relationship between 
the veterinary profession and livestock producers generally. Their interests are 
mutual. Whatever helps one will, to a degree, help the other. 

It is not for me to suggest that anyone is at fault-but rather to emphasize the 
fact that calves and pigs should be kept in good health and thrifty-it’s not right 
for them to be sick, under-nourished or exposed to infections and contagions-nor 
should they be infected with parasites, internal or external. Lice, mites, grubs and 
ticks take heavy annual toll from the just profits of those who produce, feed and 
market livestock. 

In  recent years a lot of time, energy and money have been sFent in campaigns to 
rid livestock of disease and parasites-to keep them in good growing and fattening 
condition-for the welfare of both producers and those who consume meat and dairy 
products. Intensive campaigns have been common the past few years, and a great 
mount  of good has been accomplished through efforts of our State Colleges, Live- 
stock Sanitary Officials, the Loss Prevention Board, and other agencies. Of course, 
veterinarians have been interested and active in this, but it seems somewhat difficult 
to get the rank and file of producers to cooperate fully in such programs. Demands 
upon their time for other work or the expense of cooperation, seem to be barriers 
to more rapid progress. So we must keep up the educational programs until there 
is general acceptance. For as long as my neighbor harbors rats and rattlesnakes, 
just so long will my position be jeopardized. And as long as your neighbor harbors 
lice, grubs and horn flies in his flocks and herds, just so long will your flocks and 
herds be in danger of infection. 

And right here it may be in order to discuss something else. Perhaps veterina- 
rians have been soethical andstiictlyorthodox that they have stood in their own 
light. Might it not be well to call on John Jones out on his farm or ranch and dis- 
cuss with him the health and general well-being of his cattle, hogs and sheep. 
Ethics are all right-I’ve nothing against ethics. But why should they interfere 
with work that ought to be done for the welfare of livestock. Why worry about 
the “BOSS of the Barnlot” or what he thinks about ethics? If he has the bellyache 
or B-flat arches, he should consult an M.D. 

But it’s your job to give aid and comfort to the calves, pigs and lambsand what 
do they care about ethics, especially when there are lice in their hair and grubs on 
their backs? 



OBSERVATIONS MADE BY THE COMMITTEE ON THE 
FOOT-AND-MOUTH DISEASE SITUATION IN MEXICO 

NOVEMBER 11, 1947 

In view of the widespread interest in the foot-and-mouth disease situation in 
Mexico, it was suggested by Dr. B. T. Simms, Chief of the Bureau of Animal Indus- 
try, to Mr. Will J. Miller, President of the United States Livestock Sanitary Asso- 
ciation, that a committee be appointed to go to Mexico and inspect operations for 
the control of foot-and-mouth disease and to assist in making technical information 
available for general use, this with a view of keeping to a minimum the number 
of groups who visit the infected area. Numerous visitors necessarily impose an 
additional heavy burden on Dr. Shahan and members of his staff. Mr. Miller 
appointed the following committee: 

Dr. Ivan G. Howe, Albany, New York 
Dr. J. V. h p p ,  Tallahassee, Florida 
Dr. C. E. Kord, Nashville, Tennessee 
Dr. Ralph G. West, St. Paul, Minnesota 
Dr. W. J. Butler, Helena, Montana 
Mr. Will J. Miller, Topeka, Kansas 

Unfortunately, Dr. W. J. Butler was unable to make the trip, and Dr. H. F. 
Wilkins, Assistant State Veterinarian of Montana, was asked to fill his appointment. 
Dr. J. V. Knapp and Dr. Ralph G. West found it impossible to join the committee. 
On Monday morning, November 3, 1947, a meeting was held with the Mexican 

and American staffs. Arrangements had been made by Dr. M. S. Shahan for a 
meeting with Ambassador Thurston at  3:15 o’clock Monday afternoon. Ambas- 
sador Thurston greeted us very cordially and after some discussion expressed his 
desire that we make a very thorough and complete investigation and inspection. 
He intimated that not infrequently some of these investigational trips had been too 
hastily planned and executed to permit the committees to acquire a proper over-all 
picture of the foot-and-mouth disease situation. 

During the afternoon we inspected the warehouses and supply depot established 
by the Joint Commission in a suburb of Mexico City, for the repair and recondition- 
ing of the mechanical equipment received, and which’ became both a supply center 
for the thousands of necessary repair parts and supplies as well as a mechanical 
maintenance center. 

We were informed that over 1400 pieces of automotive and heavy equipment are 
engaged in the campaign, with additional i t em arriving daily for field assignment. 
A random sampling of the major equipment items received from the United States 
and now in active field use included 180 jeeps, 100 light trucks, 71 bulldozers, 59 
scrapers, 10 power shovels, 35 heavy trucks, 122 truck trailers, 268 power sprays, 
and 25 paymaster cars. 
A very enjoyable and enlightening visit was made to the Mexican Livestock Dis- 

ease Experiment Station offices and laboratory, which are conducted under the able 
direction of Dr. Alfred0 Camargo. 
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We finished the day by securing the proper paraphernalia for a foot-and-mouth 
inspection. Some of this tour was to be made along a part of the northern quaran- 
tine line, which, as now drawn, extends from Tampico, on the Gulf of Mexico, in a 
westerly direction through Ciudad de Valles, Nuevo Morelos, San Luis Potosi, 
Zacatecas, thence southwest to Yilla del Refugio, Moyahua, La Quemads, Etzatlan, 
Cocula and down through Antlan to Novidad on the Pacific Ocean. The original 
first and second lines have been broken and those in charge have been obliged to 
move a large part of their force and equipment from within back to their third line 
of defense, which is expected to hold, and will hold if all concerned will cooperate to 
that end. 

Our tour of five days started at Mexico.City and carried us north to Valles, 
thence to San Luis Potosi, Lagos and Guadalajara,, and then east to Morelia and 
back to Mexico City. While on this motor tour of about 1400 miles we were able 
to visit three sacrifices (the term used in Mexico in the slaughter of livestock in con- 
nection with the foot-and-mouth disease control program) and to see foot-and-mouth 
disease in its various phases-from comparatively acute to recovered cases. We 
also saw trench-digging equipment in operation, disinfecting stations, and many of 
the complicating hazards with which the operating forces have had to contend. 

When a sacrifice is to be made in an area, the site is selected by a Mexican and 
an American member of the Commission where the infected and contact animals 
may be slaughtered and buried. When possible, heavy dirt-moving equipment is 
moved in and a trench dug about 12 feet wide, 9 feet deep, and as long as is required 
for the number of animals to be sacrificed. On the appointed day, natives drive 
their animals-dairy cows, oxen, sheep, goats and hogs-to the trench, where they 
are appraised by both Mexican and American appraisers. As soon as the appraisers 
reach agreement, the animals are driven into the trench, shot, slashed, covered with 
lime and buried. Each owner is then paid in cash from a paymaster truck present 
a t  the site of the operation. Sometimes the owners refuse to bring in their animals, 
and in such cases the Mexican troops are dispatched to round up the delinquents. 
On November 10 your committee, in company with other interested individuals, 

made a reconnaissance trip by Army plane from Mexico City over Chilpancingo, 
Puerto Mexico, Alvarado and Puebla, and returned. This trip was over unusually 
high, rugged mountain sections in which nothing but foot paths or burro trails 
could be seen; large, open, intensely cultivated valleys, and apparently almost 
impenetrable tropical areas along the coasts where rivers slowly and tortuously 
course their way through jungles to the sea. In these coastal areas most travel and 
movement of supplies is by boat and on foot. Trench digging and the covering of 
slaughtered animals is by hand labor. Foot-and-mouth disease is known to exist 
quite extensively in this southern area and to be spreading gradually toward the 
southern quarantine line, which extends from the town of Alvaro Obregoh, on the 
Gulf of Mexico, through the towns of Villa Hermosa and Tuxtla Gutierrez in a 
southwesterly direction along the highway to Cintalpa, down to the town of Porta 
Arista on the Paciflc Coast. 

Rugged mountains, up to at least 10,000 feet high, are inhabited and cultivated 
in spots to the very top. It must be remembered that such areas contain a large 
number of susceptible animals which can only be satisfactorily located and brought 
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out by native inhabitants when needed to be sacrificed or inspected. In  the a m  
covered by our tours by car and air, fences were seldom in evidence, other than for a 
few stone fences which were built by the Spaniards, probably centuries ago. In 
other words, the infected area is almost as open as when discovered by the Spaniards 
and certainly much more densely populated. Every plot of tillable ground in this 
southern section of Mexico is cultivated, and much of it by hand, as the steep 
mountain sides rise a t  an angle up approximafely 45 degrees, where neither oxen 
nor mules can be used. In the open valleys oxen, mules and tractors are employed. 

Most of the people live in communal villages from which the cattle, sheep and 
goats are moved out to graze during the day and brought in at  night, when distri- 
bution is made to the numerous owners. While grazing, the herds from adjoining 
villages are frequently mixed so the herders may visit, or if the herds are not mixed, 
the herders do congregate; hence when infection is present in one of the VillaGe herds, 
it is soon found in the surrounding ones. The movement of livestock is not well 
controlled, as observed by us and as reported by inspectors. They may be one place 
today and miles away tomorrow, whether in or out of infected areas. One lot of 
over 20 cattle from an infected area is reported to have moved in a circuitous 
manner through clean territory, with natural devastating results. This is only one 
of many similar instances reported to us by men in the field. This lack of proper 
quarantine has been responsible for many border extensions involving thousands of 
head of livestock. The people, most of whom in these poorer rural areas are Indian, 
move about by foot or on burro and can be seen at  all times of the day and night 
going to market and elsewhere or returning home. These customs have prevailed 
for hundreds of years and now it is extremely diflicult to change their way of life 
to fit the control program. Most of these people neither read nor write, and many 
of the Indians in certain areas do not speak Spanish. There has been little control 
of this human factor, which, in the opinion of your committee, is, and has been, a 
most important medium in spreading foot-and-mouth disease virus in Mexico. 

There are other areas, inhabited by hostile Indian tribes, which are reported never 
to have been explored. At the present time infection is not known to exist in these 
hostile areas, but without much better control of the human and livestock factors 
it is reasonable to presume that all territory within the north and south lines will 
become infected except perhaps for some marginal or isolated areas. Such areas 
would most likely be where the nature of foot-and-mouth disease is understood by 
stockmen and where the human element has been brought under control by educa- 
tion or by the military. 

It is reported that very little meat and milk is consumed by the natives. How- 
ever, some meat and milk is required and constitutes an essential, although small, 
part of their diet. Those who require meat and milk, and some who may not, 
voluntarily restock without authority soon after the animals have been sacrificed. 
This is one of the many handicaps in freeing an area of infection so that it may be 
properly tested and safely restocked. The topography of the country involved 
varies from high, steep, rugged mountains; barren, rocky, arid regions to fertile 
valleys, intensively tilled and heavily populated, and to wet tropical, malaria- 
infected, mosquito-infested jungles and everglades. In  the swampy coastal area 
transportation is of necessity by boat and on foot. In some sections saddle horses 
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are not available. This greatly interferes with prompt and adequate inspections 
and proper execution of control measures following diagnosis. Transportation by 
car is limited to the main highways, which are at times many miles from sites of 
inspection or infection. In the areas not accessible by auto, jeeps are used within 
limits, and then horses secured when available, and when not, the men in the field 
walk to the place of inspection and back. On all such trips a Mexican veterinarian 
must accompany the American and they by soldiers. 

The purpose and intent of the campaign in Mexico has been the complete erad- 
ication of foot-and-mouth disease, which on April 2, 1947, despite the preventive 
efforts of Mexican authorities, had involved the following 16 Mexican states in the 
central portion of the Republic: Aguascalientes, San Luis Potosi, Zacatecas, Chi- 
apas, Guanajuato, Guerrero, Hidalgo, Jalisco, Mexico, Miclioacan, Morelos, Oaxaca, 
Puebb, Queretaro, Tlaxcala, Veracruz, and the Federal District. To accomplish 
this, quarantine lines were established north and south of the general area where 
the infection existed. Quarantine restrictions were put into effect governing the 
movements of people, susceptible animals and animal products from infected farms, 
villages and municipios to uninfected ones and vice versa. These restrictions were 
necessary in order to give the eradication forces opportunity to isolate infected and 
exposed animals, slaughter and bury them, and disinfect the premises under condi- 
tions that would prevent the further spread of the disease. The key to the success 
of such operations was, and continues to be, the effectiveness of the quarantine 
restrictions. Obviously, if these restrictions are carelessly enforced, the disease will 
spread and tend to nullify the effects of the eradication processes. For one reason 
or another, this has been the case during the coume of the present campaign. Al- 
though the spread of the disease has been slow, it has been relentless. Energetic 
eradication work has kept this spread to a minimum, but it has not been able to 
stop it without the same energetic handling of the quarantine operations. 

Quarantine restrictions must be enforced by the Mexican Army, as it represents 
the only effective police power in Mexico. Commission personnel have tried 
through every means available to them, including representations through the 
United States Ambassador to the President of Mexico, to effect an adequate 
strengthening of the quarantine work. This has been only partially effected. Quar- 
antine restrictions along the northern boundary of the infected states have been 
materially improved, and in some instances the local quarantines have been simi- 
larly improved. However, these improvements still are not sufficient to stop the 
disease, and in fact the inspections in recent weeks have discovered a serious spread 
of the infection north and west of Jalisco and Guanajuato and northward into 
Veracruz and Aguascalientes. 
In strengthening the handling of the quarantine restrictions it has been necessary 

for the Commission to use a great deal of motor transport which was intended for 
eradication work. As the Army was supposed to furnish its own transport, it could 
not be foreseen that this added drain would be made upon the transport available 
to the Commission. The Commission also has furnished other help in the way of 
trained personnel to see that the restrictions are maintained in key places and to 
instruct and encourage the soldiem assigned to the work, Effort along these lines 
is being continued and intensified, particularly along the northern and southern 
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boundhes of the infected area, to prevent the spread of the disease beyond these 
points. 
In working out the plan of operations for the eradication forces, it was necessary 

to make some changes from the procedures that had been previously used by the 
Mexican contingent. The two most important changes were (1) to require the 
slaughter and burial of exposed animals as well as those showing clinical manifesta- 
tions of the disease and (2) to organize and put into the field inspection parties that 
would get out several miles beyond the known infection and, working back toward 
that point, locate the extent of the infection. It was extremely difficult to gain 
agreement upon these principles, but with firm insistence the necessary instructions 
were issued to field personnel of both sections of the Commission. Continuing 
throughout the campaign, we are told these two problems have recurred time and 
time again with discouraging regularity. In order to appease the owners, it too 
often has been the tendency of the Mexican veterinarians to give in to the proposi- 
tion of killing only those animals showing clinical symptoms. Each such instance 
caused delay while instructions were renewed from the main office. And in the 
meantime the disease continued to spread. Mexican veterinarians have been ex- 
tremely reluctant to leave duties other than inspection to qualified lay personnel of 
the Commission and in spite of repeated requests and directions from the main 
office it has been impossible to get uniform adherence to the principle of thorough, 
widespecsd inspection activities around a d  beyond, the known foci of infection. This 
has resulted time and time again in the belated finding of the diseased animals some 
distance from the known infection areas, requiring an immediate realignment of 
work forces, and with constant delay contributing to the spread of the infection. 

Because of these last-recited factors and the already-mentioned deficiencies in the 
enforcement of quarantine restrictions, the gradual spread of the disease has caused 
several major reassignments of forces in an effort to place the eradication crews on 
the extreme periphery of the infection where they can work from without toward 
the center. They are now engaged in the latest of this series of realignments in an 
effort to place the forces along the extreme north of the known infected a m  and 
along the extreme southern quarantine line. It is hoped that this realignment will 
be effected in time to permit the forces to get beyond the disease and continue to 
work from there toward the center. 

Certain factors operate favorably with respect to the hope of successful operations 
along these lines. These factors are: 

(1) The continued effort has contributed to the better understanding of quaran- 
tine restrictions on the part of some of the military officer and soldier personnel. 

(2) Commission people are being placed with the military personnel at the most 
important places. 

(3) The new line approaches the natural dividing line between the communities 
toward the north of Mexico and those which depend upon Mexico City and the 
other areas of central Mexico. 

(4) The character of the terrain in many places is such that it acts as a natural 
barrier to the spread of the disease. 

(5) These lines are approaching the areas where the local inhabitants are cog- 
h t  of the unbearable cost and loss associated with attempting to live with foot- 
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and-mouth disease and are, therefore, naturally actively desirous that the disease 
be kept from their territory. This has been evidenced in some cases through the 
local decision of the people to employ guards to augment the quarantine force of the 
Army. This point is probably the most important of the five mentioned. It is 
obvious that the success of the campaign will depend a great deal upon the unselfish 
and wholehearted cooperation of the people as well as that of the Mexican Govern- 
ment and the Mexican and American forces assigned to the task of eradicating this 
most devastating animal plague. 

The need for adequate personnel to carry on the work has, of course, been one of 
the principal concerns. At the present time the civilian personnel available to the 
Commission includes 522 from the United States, as follows: 

Veterinariam ............................................................ 102 
Sanitary Technicians. .................................................... 191 
Administrative and clerical. ............................................ 92 
Appraisers. .............................................................. 49 
Paymasters.. ........................................................... 73 
Engineer and mechanics.. ................................................ 15 

331 employed by the Mexican Government: 

Veterinarians. ........................................................... 100 
Aides to veterinarians.. .................................................. 22 
Paymasters. ............................................................. 73 
Administrative and clerical. ............................................. 78 
Appraisers. ............................................................. 58 

In addition to the foregoing, the Joint Commission has a total of 1,077 employees’ 
of which 260 were engaged in clerical duties and 817 more were in the field or shops- 
The total civilian personnel engaged in the campaign was thus, 1,926 in addition 
to about 15,000 troops of the Mexican National Army used for police duties asso- 
ciated with the campaign. 
This is about all the people that can readily be absorbed in the program at this 

time. It is necessary that United States personnel work, in general, with Mexican 
counterparts, in order to maintain the good will of the people. It is obvious that 
United States personnel cannot give orders to the owners and others involved in 
the work. This must be done by the Mexican employees, working with them, after 
agreement upon the decisions to be made. The United States now has nearly 200 
more people than those employed by the Mexican Government, and the American 
unit is unable to place any more persons in the field until more Mexican personnel 
can be supplied to work with them. It is of interest in this connection that several 
months ago when there was not more than one-half of the present number of people, 
the work accomplished as measured in inspections made and animals slaughtered 
and buried, was almost as great, and in some respects more extensive, than it is 
today. This indicates that factors other than the number of personnel are operat- 
ing to restrict the activities of the Commission. Some of these factors are: 

(1) Continued disagreements over appraisals. Each such disagreement stops 
slaughter Operations, with an attendant waste of man-hours, until a solution can be 
found. 
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(2) The lack of transport for Mexican Army troops. Work cannot go on without 
the presence of these troops to keep order, and the lack of transport has often de- 
layed the work until the troops arrived. 

(3) Resistance of the people to the work of the Commission, in many ways 
necessitating delays in the work until the resistance can be dissolved through the 
use of educational aids, persuasion, or military force. 

The present extent of the disease is such that the control and eradication effort 
will have to be continued for some considerable time, and the results will most 
assuredly cause a tremendous impact upon the economy of central Mexico. A 
realization of this is probably responsible for some of the opposition to the campaign, 
particularly on the part of political leaders in some of the infected areas. The 
Government is making every effort to counteract this effect through the formation 
of educational committees throughout the infected areas and the establishment of 
an over-all committee for rehabilitation of the areas that have been deprived of 
their livestock. These efforts have had considerable effect, but the impact of the 
disease and the program of eradication are so tremendous that it cannot be said 
whether the efforts of the government are sufficient to accomplish the desired ends. 

One outstanding feature that we observed was the high morale of the Commission 
forces. Taking into consideration the many difficulties and discouraging aspects 
that have presented themselves, this high morale very forcibly demonstrates the 
sincerity of purpose and ability of the campaign personnel. To attempt eradication 

a of foot-and-mouth disease from such a large infected area and in a foreign country 
requires courage, foresight and hope-a hope that every interested individual and 
department wi l l  give that cooperation and immediate favorable response so indis- 
pensable to immediate control and ultimate eradication: Action, speedy and posi- 
tive, is the essence of success, and it is not readily obtained in a country not geared 
to that way of doing and to a people who do not fear or realize the far-reaching 
effects of the disease or fully understand the cost of delay, even of hours. The 
effort to hold the north and south lines-to operate from without inwardly-to 
attempt eradication from within, concurrently in the hope of saving thousands of 
animals-is commendable. This, however, has not been attainable with all of the 
deterring factors enumerated, including adverse and conflicting foreign propaganda 
and sabotage. 
In view of the almost impossible terrain and the many obstacles that present 

themselves, your committee considers that the problem of eradimtion of foot-and- 
mouth disease in Mexico is one of the most difficult ever presented to the veterinary 
profession. It has been definitely proven by the Foot-and-Mouth Disease Com- 
mission of the United States Department of Agriculture that the most contagious 
period of the disease is-in the early stages and that the virus may be eliminated in 
large quantities even before fever or vesicles or other indications of the disease 
appear. So-called exposed animals therefore may be the most dangerous and the 
most active spreaders of the disease. This being the case, your committee concura 
with the United States Foot-and-Mouth Disease Commission and strongly recorn- 
mends that wherever the slaughter or “stamping out” method is employed to 
eradicate foot-and-mouth disease, special consideration be given to all exposed ani- 
mals and that all susceptible animals in an infected area be destroyed immediately, 
evenothough they may not show active lesions of foot-and-mouth disease. 
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Your committee therefore would respectfully recommend to the Congress of the 
United States: 

(I) The establishment and maintenance of a research laboratory on an isolated 
island or other acceptable safe area for the intensive study of foot-and-mouth 
disease. 

(2) Further research to determine methods for the immediate and proper disposal 
of carcasses by chemicals or means other than burial. 

(3) The building of an adequate fence along the United States-Mexico inter- 
national boundary line or adjacent thereto, as previously suggested by others. 

We wish to extend our appreciation to Licenciado Oscar Flores, Director of the 
Commission, and Dr. M. S. Shahan and his co-workers, for their efforts to make 
our stay pleasant and for having made available transportation, interpreters and 
guides so that we could go where and when we elected. 

We also wish to extend our appreciation to Mr. Charles H. Bernhard and his co- 
workers for securing for us pictures of operations and for supplying us with general 
information and statistics, and Dr. M. R. Clarkson for his valuable advice, infor- 
mation and assistance. 

Respectfully submitted, 
WILL J. MILLER, Chawman 
DR. H. F. WILKINB 
DR. IVAN G. HOWE 
DR. C. E. KORD 



B P O R T  OF THE COMMITTEE ON LAWS AND REGULATIONS 

T. 0. BIUNDEKBURQ, C h i m n ,  Bismarck, N. D.; C. P. BISHOP, Harrisburg, Pa.; 
W. J. BUTLER, Helena, Mont.; A. K. CARP., Ahambra, Calif.; C. T. COKKLIN, 
Brandon, Vt.; T. C. GREEN, Charleston, W. Va.; I. G. HOWE, Albany, N. Y.; 
J. V. &-UP, Tallahassee, Fla. ; F. E. MOLLIK, Denver, Colo.; RAY V. SWAKSON, 
Pocatello, Idaho; HARRY LIPU'N, Des Moines, Iowa 
Your Committee on Laws and Regulations has been rather inactive during the 

past year. However, the various members have been consulted regarding more 
work on unification of Laws and Regulations and it was unanimously agreed that 
the states still outside the fold should be encouraged to come in. 

Last year we reported that only 7 states had done little or nothing to make their 
interstate regulations conform with the 1944 Committee suggestions. 

In classifying the Laws and Regulations for purposes of printing the booklet on 
interstate regulations, it was found that only a few had adopted the uniform regu- 
lations as written, though many states had essentially the same regulations. The 
author of such laws and regulations was apparently reluctant or unable to give up 
his phrasing in favor of the recommended 'form, which has been criticised by some 
as being too involved to serve as a model set of regulations, which should be as short 
and concise as possible. 

It is the belief of your Committee that further study should be given to writing 
better uniform regulations and to this end that some of the best talent in our organ- 
ization be put on this Committee, and that by the time we publish another booklet 
on interstate requirements more states can have their interstate regulations listed 
(See Uniform Regulations). 

Your Committee, however, is not unmindful of the fact that conditions may pre- 
vail in certain localities or districts which may demand special regulations to control 
certain diseases, and that such regulations would have no part in a general over all 
set of uniform regulations. 

It is believed, however, that as far as such widespread diseases as tuberculosis 
and Brucellosis are concerned a concerted effort should be made to bring about more 
uniformity in the regulations of all the states. This could probably be brought 
about by toning down some of the most severe regulations, if necessary, and raising 
some of the more slack ones. 
This Committee is unanimous in the opinion that the U. S. Bureau of Animal 

Industry should take the lead in formulating regulations governing the interstate 
movement of livestock since the control and prevention of the spread of disease from 
animals being moved interstate is specifically their duty. 

They believe if such definite regulations were made by the U. S. Bureau of Animal 
Industry the states could add such regulations as might be necessary to meet the 
local or state-wide conditions. Such interstate regulations should be implemented 
by a good system of reporting evestock diseases in the various states (National 
Livestock Vital Statistics). 

A number of states have instituted special interstate regulations during the past 
summer, notably one on swamp fever in horses. In this connection your Committee 
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is of the opinion that in all interstate regulations governing the movement of horses, 
no exceptions should be made on horses and mules owned by the government or on 
horses entering the state for racing or exhibition. Such health certificates to be 
valid for one year on horses traveling continuously from track to track or show to 
show. Some Western States now require permits, in addition to the regular health 
certificate, to bring in cattle from all states bordering on Mexico. 

The interstate regulations governing movement of vaccinated calves is one of the 
sore points among most of the states exporting large numbers of beef calves. 
Your Committee is pleased to report that several additional states have passed 

laws governing coinmunity auction sales and have set up a system of veterinary 
suprveision of such markets. 



RABIES CONTROL: NLARICOPA COUNTY, AMZONA 

BY PAUL W. MCCRACKEN, M.D. 
Director, Mwiwpa Cou& Health Unit, Phimix, Arizona 

DONALD MILLER, D.V.M. 
Veterinary Livestock Impector, Phoenix, Arizona 

AND F. D. MC&ON, D.V.M. 
Arizona State Veterinarian, Phoenix, Arizona: 

The ultimate goal of those interested in rabies control in this country is and 
should be the constant endeavor to bring about effective and uniform control meas- 
ures through cooperative Federal, State and Local legislation. In the present 
absence of such legislation, it is the purpose of this paper to show that this disease 
can be effectively controlled at a local level through planning, diligence, persever- 
ance, and effort. 
As far back as 1941, repeated efforts were made by the Maricopa County Board 

of Health to control the spread of rabies infection in this health jurisdiction through 
quarantine measures. A total of five such quarantine resolutions were adopted 
prior to September of 1944. Since the rabies problem continued to grow worse 
while these measures were in effect, it became apparent that quarantine of pets 
together with the destruction of stray animals, while they might prove valuable 
adjuncts to a long-range control program, were not the complete answer to our 
problem. During the years previously mentioned, the status of the effectiveness of 
single dosage rabies prophylaxis for animals was in a state of flux locally, and no 
balance of opinion could be brought to weigh for or against the value of rabies 
vaccination as a control measure. 

The rabies problem reached truly epidemic proportions during the first six months 
.of 1944. An average of one case of the disease in animals was being reported to the 
Health Department each day. The problem also resolved itself into an additional 
one of economics. Cattle, horses, goats, and swine were being infected. During 
this period an estimated twenty thousand dollars was expended by the unfortunate 
victims of the bite of rabid animals and by the Maricopa County Indigent Medical 
Department in securing and providing Pasteur treatment where indicated. Of far 
greater but more tragic significance was the loss of a child’s life due to rabies, as 
demonstrated by clinical and pathological findings. Unfortunate as it was, this 
incident speeded control measures. 

In May of 1944, the Executive Committee of the Arizona Veterinary Medical 
Association drew up a rabies control program and presented it for approval to the 
Maricopa County Board of Health. One feature of the program called for the 
appointment of a County Humane Board by the Board of Supervisors to act in an 
advisory capacity to the Board of Health in coping with a problem seemingly out 
of hand. This board is composed of representatives from the Veterinary Medical 
Association, County Medical Association, County Department of Health, Parent- 
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Teachers Association, Arizona Sheep Sanitary Board, City of Phoenix Humane 
Board and the Arizona Live Stock Sanitary Board. The fmt action of this Board 
was,to recommend with minor changes the program presented by the Veterinsry 
Association. The program was adopted without reservation by the Maricopa 
County Board of Health. 

In short, this program consisted of two parts: one which dealt with the emergency 
then existing and the other dealing with a long-range prevention program. The 
emergency program called for the free vaccination of all dogs in the county to be 
followed by a sixty day strict quarantine of all dogs and cats. The veterinary ser- 
vices for the emergency period were furnished free of charge by the veterinarians 
of the county, including U. S. Army veterinarians and Federal veterinarians. The 
Board of Supervisors of Maricopa County approved an expenditure of five thousand 
dollars to furnish free of charge the vaccine and other supplies incidental to the 
vaccination program. Members of local kennel clubs volunteered to assist in 
handling the dogs. Members of the Parent-Teachers Association handled licensing 
of the dogs. A county license, required by state law, was purchased at  the time of 
vaccination. The initial vaccination campaign covered a period of one week during 
the month of September 1944. Eighteen vaccination stations were set up at  ten- 
trally located points throughout the county. Veterinarians spent one day a t  each 
location. The urgency and need for pet owners to vaccinate and license their dogs 
was given wide coverage through the splendid cooperation of local newspapers and 
radio stations. In five and one-half days 8,425 dogs were vaccinated. 

At the conclusion of this intensive vaccination program, a sixty day quarantine 
of dogs and cats was instituted by the County Board of Health. During the first 
month of this quarantine, the cooperation of the public and the majority of the peace 
officers responsible for its enforcement was very good. This was no doubt due to 
the large amount of publicity being given the control program. As days passed 
into weeks it became apparent that enforcement officers were becoming more and 
more lax with the result that owners were allowing their pets more liberty. Numer- 
ous meetings were held with enforcement officers during the quarantine period and 
i t  was decided that the beat way to cope with the enforcement problem was for the 
County to hire full-time personnel to devote their time solely to enforcement activ- 
ities. The services of the Fish and Wild Life Service were also requested through 
the Arizona Livestock Sanitary Board and the Sheep Sanitary Commission. This 
Service detailed three men to the County to aid in eliminating predators and strays. 
This cooperation together with the hiring of full-time enforcement personnel began 
to reflect its effectiveness by the number of rabies cases in animals that mere being 
reported to the Health Department. During the initial 60-day quarantine twenty- 
two cases of rabies were reported, a very definite leveling off in the number of cases 
from the previous daily average of one case per day prior to the inauguration of the 
control program; however, the number of cases being reported was felt suflicient 
enough to warrant extension of the original quarantine for another ninety day 
period. 

During this quarantine extension, the Arizona State Legislature convened in 
Phoenix and efforts, crowned with success, were instituted to have the Arizona 
State Law which, as already mentioned, provided for the annual licensing of dogs; 

' 
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amended to provide also for compulsory annual vaccination of dogs against rabies. 
Also, the law w&s amended to permit County Boards of Health to utilize funds de- 
rived from licensing animals for all phases of rabies control work which they deemed 
necessary. The law was also amended to invest the State Veterinarian with the 
power to designate rabies control areas over the State. In areas so designated un- 
licensed animals are subject to destruction by peace officers. 

The amended State La-w became effective in February of 1945, approximately 
six months following the inauguration of the rabies control program; consequently, 
a second vaccination and licensing program was held at  this time and programs have 
been held annually since then. Each of these has been conducted in a manner such 
as was outlined for the initial program. By State Law the responsibility of seeing 
to it that dogs are vaccinated before being licensed and the licensing becomes the 
duty of the constable or peace officer in each precinct over the County. Each year 
these officers are sent mimeographed reminders from the Department of Health 
informing them of the Rabies Control provisions of the State Law; supplying them 
with a list of veterinarians who will participate in the program-this participation 
has been 100%-; suggestions as to the importance of adequate publicity for the 
vaccination stations they plan to establish in their precincts; importance of arrang- 
ing for volunteer help at  these “stations” and other information tending to make for 
a successful vaccination and licensing program. These annual reminders have been 
a primary factor in keeping the percentage of animals in this area, which are pro- 
tected against rabies, a t  a consistently high level. In 1945 there were 10,216 dogs 
vaccinated and licensed; in 1946 there were 11,018, and during the licensing and 
vaccination program for the present year there was a total of 10,601 licenses issued. 
We have no accurate means of determining the dog population for this health juris- 
diction, but it is the consensus of opinion among local veterinarians that two-thirds 
of this population has been protected annually through rabies vaccination. 

The drop in reported cases of rabies during the past three years and three months 
is striking. The figures which follow represent disease occurrence in all types of 
animals: 

1944.. .......................................... 285 cams 
1945 ............................................ 55 cases 
1946.. .......................................... 10 cams 
1947 to date.. .................................. 13 cases 

The figures for the last three years shown we believe to be very accurate, since 
veterinarians have been conscientiously reporting clinical cases of the disease which 
they see, and these figures are combined with the cases on which a laboratory diag- 
nosis of rabies has been made following examination of brain tissue. 

It has become a rare occurrence in this area when a human has to take the Pasteur 
treatment after having been bitten by a rabid animal. If predominate credit must 
be given any one of the control measures used in the success of our program we feel 
it must be given the annurtl vaccination program. Of all the animals so protected, 
only one case of rabies has developed in a vaccinated dog. In this particular 
instance, it was felt that exposure had already occurred prior to the time the vaccine 
was administered, and sufficient time had not elapsed to afford the necessary pro- 
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tection. h u e 1  vaccination has proven, in our estimation, to be the keystone in 
the bulwark against the occurrence and spread of rabies among our animal 
population. 

The revenue derived from licensing has proven sufEcient to cover the cost of the 
vaccination program. The licensing fee, set by State Law, is two dollars for female 
dogs and one dollar for males. There is no reason for this financial discrimination. 
It has been a part of the State licensing law for years, and a t  the time changes were 
being sought in this law we wished to center attention primarily on compulsory 
vaccination and utilization of licensing funds for rabies control purposes. 

Dogs have been processed, so to speak, at an average cost of $00.977 per dog. 
This includes the fee of the veterinarian, who receives $00.50 per animal vaccinated 
and the cost of vaccine and supplies. The cost of vaccine averages about $00.375 
per animal. 

The basic essentials of Maricopa County’s rabies control program which are 
applicable to other local areas, may be summarized as follows: 

1. Annual vaccination of dogs against rabies and annual licensing are required 
by law. The vaccine must be administered before a license is issued. 

2. Funds derived from licensing are utilized to defray expenses of the rabies con- 
trol program; especially those contingent with the vaccination program. The 
cost of the vaccine is free. The pet owner pays only the fixed license fee and 
in return receives the vaccine and the veterinarian’s services free of charge. 
This particular aspect of the program lends itself magnificently to public 
appeal and has maintained the support of the general public in the annual 
licensing and vaccination campaigns and is popular with the Veterinary 
profession. 

3. figid control of predators and unlicensed dogs through use of full-time per- 
sonnel and cooperation of agencies devoting their time to predator control 
work. 

4. The program is taken to the public. Licensing and vaccination stations are 
established at conveniently located “spots” over the health jurisdiction; 
thereby, making it easier for pet owners to avail themselves of the vaccination 
and licensing service. These “stations” are publicized by every means pos- 
sible. In addition to the vaccination “stations,” the owner may, a t  any time 
during the year, take his pet to any of the veterinarians practicing locally and 
receive the licensing and vaccination services. The matter of getting a license 
and vaccination is not made cumbersome and difEcult; thus, the cooperation 
of the public in the program is further strengthened. 

5. Promotion of the closest of cooperation among veterinary medical profession, 
local department of health, governmental officials and lay groups in promul- 
gating and carrying out a rabies control program. 

a. A program that has popular appeal and in our observation is one of the 
State’s most popular taxes. 

b. The opportunity to render a public service to the community by the 
veterinary profession. 

c. The eradication of rabies. 

6. The crux of this entire program hinges upon: 



REPORT OF TEUZ COMMITTEE ON RABIES 

A. L. BRUECKNER, Chairman, College Park, Md.; C. W. BOWER, Topeka, Kans.; 
R. A. HENDERSHOTT, Trenton, N. J.; I. G. HOWE, Albany, N. Y.; H. N. JOHNSON, 
Princeton, N. J.; C. E. KORD, Nashville, T e n ;  H. W. SCHOEKINQ, Washington, 
D. C.; A. ZEISSIQ, Ithaca, N. Y. 
Your Committee on Rabies will present the report prepared at  a conference on 

rabies held in Philadelphia on April 9, 1947. This is essential since it is necessary 
that the Conference Report be submitted to all of the organizations represented, for 
official action. 
“1. On invitation of Dr. R. A. Kelser, Chairman, Special Committee on Rabies, 

American Veterinary Medical Association, the following individuals representing 
the organizations indicated, met at  the University of Pennsylvania, Philadelphia, 
Pa., on April 9, 1947, for the purpose of discussing a rabies control program which 
could be agreed upon in principle by the various agencies represented : 

Representing the American Public Health Association: 
Dr. Haven Emerson, Emeritus Professor of Public Health, Columbia Univer- 

sity; Chairman, Subcommittee on Control of Communicable Diseases, 
A.P.H.A.; Member, Committee on Rabies, New York Academy of Medicine 

Dr. Stuart Mudd, Professor of Bacteriology, University of P e m y l v ~ a ,  
Representing the American Medical Associatwn: 

Philadelphia, Pa. 
Representing the U. S. Public Health Service: 

Dr. Karl Habel, National Institute of Health, U. S. Public Health Service, 

Dr. James H. Steele, Chief, Veterinary Public Health Section, U. S. Public 

Dr. Ernest S. Tierkel, Rabies Research Project, U. S. Public Health Service, 

Bethesda, Md. 

Health Service, Bethesda, Md. 

Montgomery, Ala. 
Representing the Bureau of Animal Industry, U. S. Department of Agriculture: 

Dr. H. W. Schoening, In Charge,’ Pathological Division, Bureau of Animal 
Industry, U. S. Department of Agriculture, Washington, D. C. 

Representing the U. S.  Livestock Sanitarg Association: 
Dr. R. A. Hendershott, Chief, Bureau of Animal Industry, Department of 

Dr. A. L. Brueckner, Director, Live Stock Sanitary Service, Maryland State 
Agriculture, Trenton, N. J. 

Board of Agriculture, College Park, Md. 
Representing the American Animal Hospital Association: 

Representing the American Veterinary Medical Association: 
Dr. C. P. Zepp, Sr., Veterinary Practitioner, New York, N. Y. 

Dr. C. W. Bower, Veterinary Practitioner; Past President, A.V.M.A., Topeka, 

Dr. Guy J. Phelps, Veterinary Practitioner, Montgomery, Ala. 
Dr. Alex Zeissig, New York State Veterinary College, Cornell University, 

Ithaca, N. Y. (On leave with New York State Department of Health in 
connection with rabies control) 

Kam. 
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Dr. R A. Kelser, Desa of Faculty and Professor of Bacteriology, School of 
Veterinary Medicine, University of Pennsylvania, Philadelphia, Pa. 

“2. Prior to this Conference a meeting of the Special Committee on Rabies of the 
American Veterinary Medical Association met and prepared a group of topics deal- 
ing with rabies and its control. These were suggested as a basis for the deliberationa 
of the Conference. On motion by Dr. Emerson, duly seconded and voted, the Con- 
ference agreed to use these topics m tb basis for discussion. It was further a-qed 
that following the deliberations and conclusions of the Conference the Chairman (Dr. 
Kelser), with such participants as he might designate, would edit the report of the 
Conference and submit it to each participant for his examination, comments, and 
approval or disapproval. It was also agreed that after this report has been circu- 
lated to the various participants of the Conference and approved by them, it would 
be submitted by the representatives to their organizations for consideration and 
action. 

“3. It was further agreed by the Conference that when the report was approved 
by the various individuals in attendance, it would be in order to publish the report 
in suitable journals. It is to be made clear, however, that the report, while having 
the approval of the various individual representatives, still must be acted upon by 
the organizations involved. This latter will require time. 

“4. Dr. Emerson called the Conference’s attention to a report, now in press, from 
the Committee on Rabies, New York Academy of Medicine, and gave the Confer- 
ence the benefit of the views and recommendations of that Committee as set forth in 
its report. There was also considered the report on Rabies and Its Control by a 
Subcommittee on Rabies, Committee on Animal Health, National Research Council. 

“5. The Conference unanimously agreed on the following principles and consider- 
ations in connection with such rabies control program as might be undertaken on a 
national basis: (a) Rabies in the United States is of sufficient importance to make it 
desirable that the Federal Government participate in means for its control through 
cooperation with the several States, contributing funds and personnel. (b) Rabies 
in man is generally a disease reportable to local and state health authority. Rabies 
in lower animals should be specifically a reportable disease to be reported to public 
hertlth or other responsible state health authority. It should be reported by States, 
with place of occurrence specified. Through a central Federal agency, the con- 
solidated information should be assembled, analyzed, and distributed to all States, 
agencies, and individuals having responsibility in a rabies control program. (c) In  
a program for the control of rabies in the United States, prime consideration must be 
given to (1) adequate diagnostic facilities, (2) the control of animals capable of tms- 
mitting the disease and (3) mass immunization of susceptible anixmls, particularly 
dogs. 

“Di~gnosticfacilities. To be considered adeqmte, facilities for the diagnosis of 
rabies should include not only provision for the microscopic examination of brain 
specimens from suspected animals but also means for the inoculation of laboratory 
test animals. The number and location of laboratorierr performing services con-. 
nected with diagnosis of rabies should be adequate to provide prompt service within 
reasonable distances. F‘urther, facilities should be provided for maintenance of 
suspected cases of rabies in lower snimsla under proper vekrinary observation. 
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“Control of animals (dogs, cats, and wild life) crspcrbb of tramitting rabies. Con- 

(a) Lkmshg of all dogs. 
(b) Proper disposition of ownerless, unwanted, and stray domestic animal pets. 
(c) As soon as rabies appears in a community, strict control of all dogs should 

be enforced for whatever period of time may be considered necessary. Dogs 
should not be permitted to run a t  large but should be properly confined on 
their owners’ premises and only be permitted sway from same when under 
proper restraint by a responsible individual. 

(d) Dogs which have bitten persons or other animals, and dogs which are sus- 
pected of having rabies, should be confined in a suitable, authorized place 
under veterinary supervision for a period of not less than 14 days. 

(e) Dogs known to have been exposed to rabies should be destroyed or kept 
confined for a period of not less than six months. 

( f )  Dogs under 6 months of age, being particularly susceptible and less satis- 
factorily immunized than older animals, should be confined until the area 
is certified aa officially free of rabies. 

(g) Adequate provisions and facilities for enforcing all regulations and require- 
ments connected with the control program should be provided for. 

(h) The control program should be continued for a period of at  least 90 days 
subsequent to the last reported case of the disease. 

(i) Should rabies be found to exist in wild life, prompt arrangements should be 
made for active cooperation with the U. S. Fish and Wild Life Service and 
the analogous agency of the state involved. In this connection, when rabies 
has become established in wild species, a program for reduction of the number 
of individuals of affected species should be instituted and continued until the 
disease disappears. Routine brain examinations should be made to deter- 
mine the incidence of the disease in the wild species and when it has abated. 

“Mass irnmunizdkn. The vaccination of dogs, combined with other control 
m w u m  as indicated herein, provides the most satisfactory method for the prompt 
control of rabies. Vaccinated dogs, when properly tagged, may be allowed at large 
30 days after vaccination. Vaccination should consist of at least one injection of 
an immunizing dose of an accepted canine rabies vaccine. Evidence indicates that 
a single 5 cc. subcutaneous injection of an approved vaccine is effective in a ma%. 
vaccination program. However, the injection of three doses of vaccine, in 5 cc 
amounts, a week apart, provides greater immunization and should be advised when 
practical. For permanently reducing the number of susceptible dogs, it should be 
suggested that dog owners have their dogs immunized annually. 

“6. In any rabies control program it is deemed essential that a local (county or 
municipal) Rabies Advisory Committee be organized to facilitate operational func- 
tions and cooperative ef€ort. Further, the Conference agrees that an educational 
program should be launched by appropriate authorization, representing Federal, 
State, and local agencies, to explain the necessity of control measures, including 
the efficacy of the rabies vaccines now approved by the U. S. Bureau of Animal 
Industry and the National Institute of Health. The object of such an educational 
campaign is to acquaint the public and owners of dogs and other pet animals with 

trol meaaures should include the following: 
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pertinent facts concerning rabies and the reasons and importance of the measures 
taken for the control and eradication of the malady and the value of specific immu- 
nization against rabies. The advisability and desirability of utilizing vaccination 
not only for the control of the disease during an outbreak, but also in building up 
and maintaining a relatively highly immune dog population through the annual 
vaccination of dogs with rabies vaccine should be pointed out. 

“7. In view of the essential existing responsibility of the Bureau of Animal Indus- 
try of the U. S. Department of Agriculture, the U. S. Public Health Service, and 
the U. S. Fish and Wild Life Service, this Conference recommends that the function 
of coordinating a campaign for the control of rabies on a national scale be vestedY 
jointly in these three agencies. A plan for accomplishing this on a cooperative 
basis can undoubtedly be worked out through consultation of representatives of 
the agencies involved. 

“8. The principles and recommendations on which the Conference has agreed 
should be considered in a rabies control program on a national scale. In general, 
they are in accord with the procedures recommended by the Subcommittee on 
Rabies, Committee on Animal Health, National Research Council’ and the report 
(now in press) of the Rabies Committee of the New York Academy of Medicine. 
There are other reports on rabies and its control by various other agencies and 
omission of reference to them does not mean that the conclusion of this Conference 
is or is not in general agreement with them. The -Report of the Subcommittee on 
Rabies of the National Research Council and that of the Rabies Committee of the 
N. Y. Academy of Sciences happened to be readily available during the discussions 
of the Conference.” 

UNITED STATES DEPARTMENT OF AGRICTJUFURE 
AGRICULTURAL RESEARCH ADMINISTRATION 

Bureau of Animal Industry 
Washington, D. C. 

April 30,1947 

INCIDENCE OF RABIES n- THE UNITED STATES 
CALENDAR YEAR 1946 

Statistics on the number of cases of rabies in the United States in the calendar 
year 1946 have been collected by the Bureau of Animal Industry of the U. S. 
Department of Agriculture. 

There were 10,872 cases reported. There were 8,384 cases in dogs, 962 in cattle, 
44 in horses, 15 in sheep, 22 in swine, 455 in cats, 12 in goats, 956 miscellaneous, 
and 22 in man. 

This material was compiled from a questionnaire sent by the Bureau to the live- 
stock sanitary official and the health officer in each State. In some instances, data 
from both sources in a State were used. When there was a difference in the number 
of cases reported for the same species, the greater number was used, since it is 
believed that the reported cases do not represent all of the cases that occurred. 

Table 1 gives the number of cases reported in each State by species. 
The map on page 33 shows the distribution of the cases by States. 

1 National Research Council, Reprint and Circular Series, No. 126, May, 1946. 
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STATE H ------- 
Alabama. ......... 642 25 0 0 

Arizona.. ......... 27 6 0 0 

Arkansas .......... 148 2 0 0 

California.. ....... 355 10 0 1 

Colorado.. ........ 5 0 0 0 

Connecticut.. ..... 1 0 0 0 

Delaware.. ........ 1 0 0 0 

District of 
Columbia.. ..... 4 0 0 0 

Florida.. . . . . . . . . . .  188 15 1 0 

Georgia.. . . . . . . .  385 54 6 0 

Idaho.. ........... 0 0 0 0 

Illinois . . . . . . . . . . .  544 2 0 0 

Indians.. . . . . . . . .  283 12 1 2 

Iowa.. ........... 52 28 3 0 

Kansas . . . . . . . . . .  98 5 1 0 

Kentucky.. ....... 350 9 1 0 

Louisiana.. ....... 586 30 0 0 

Maine.. 0 0 0 0 

Maryland.. 44 1 0 0 

------- 
------- 
------- 

------- 
------- 
------- 
------- 

------- 
------- 

------- 
------- 
------- 

------- 

------- 
------- 
------- 

------- 
... . . . . . . .  

------_I_ 

....... ------- 
Massachusetts.. ... 1 0 1 0 0 ------- 
Michigan.. ........ 116 13 1 0 

Minnesota ......... 0 0 0 0 

Mississippi. ....... 257 83 11 0 

Missouri.. 102 8 0 0 

Montana. 0 0 0 0 

Nebraska .......... 0 0 0 0 

------- 
------- 
------- 

........ ------- 
......... ------- 

- .  

TABLE 1.-Rabies in the" United States by  states during the jjear 194b 

NISCELLANEOUS MAN TOTAL $ ; i [ ! ;  -- 
0 36 1 Fox 28 1 734 

Monkey 1 

0 4 0 Coyote 11 (77 
0 4 1 Fox 5 2 162 

0 30 0 Varioue 0 402 

0 2 0 0 0  7 

0 0 0 Fox 1 0  2 

0 0 0 0 0  1 

0 0 0 0 0  4 

2 7 0 0 0 213 

0 76 2 Fox 266 3 805 
Not stated 13 

0 0 0 0 0  0 

0 0 0 Fox 2 2 550 

0 14 0 Various 0 322 
Species* 10 

0 15 0 Skunk 12 0 111 
Civet cat 1 

0 3 0 2 0 109 

4 8 0 Fox 8 0 380 

0 24 1 Fox 19 3 664 
Squirrel 1 

0 0 0 0 0 0  

0 1 0 0 0 46 

0 0 0 0 0  1 

0 5 1 0 0 136 

0 0 0 0 0  0 

0 23 1 68 1 444 

0 8 1 Skunk 2 0 121 

0 0 0 0 0 0  

0 0 0 0 0  0 

-- 
-- 

Species* 6 -- 
-- 
-- 
-- 

-_I_ 

-- 

II_- 

. -- 
-- 

-- 

-- 
-- 
-_I_ 

- --- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
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0 

2 

0 

0 

0 
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TOTAL 

-- 
0 

1 

276 

12 

1177 

113 

412 

-- 
-- 
-- 
-- 

-- 
-- 

TABLE 1.4'onctztded 

0 

0 

STATB 

~ 

154 

0 
-- 

1 

3 

0 

1 

510 

1316 

0 3 3  

0 

106 

-- 
-- 
-- 
-- 

~ ~~ ~ 

Nevada. .......... 0 
-~ ~ 

New Hampshire. . , 0 
- 

New Jersey ........ 0 

0 New Mexico. ...... 
New York State. . I Fox 308 

Raccoon 11 

New York City.. .. 0 
~~ 

North Carolina. ... Mule 2 
Fox 3 

North Dakota. ... 0 0 1  O 
Ohio. ............. Fox 71 

Skunk 4 
0 1  740 
-- 
1 I 159 Oklahoma ......... 0 

Oregon. . . . . . . . . . . .  0 0 1  O 
Pennsylvania. ..... Fox 24 2 505 

-17 0 Rhode Island.. .... 0 

South Carolina. ... Fox 5 
Chicken 1 

South Dakota. .... 0 

Tennessee ......... Fox 6 
Not stated 2 

~~~ 

Texas. . . . . . . . . . . .  Fox 17 
Not stated 1.3 

Utah. ............. 0 

Vermont. .......... 0 

Virginia ........... Fox 3 
Not stated 6 

Washington. ....... Coyote 1 

West Virginia.. .... Fox 23 

Wisconsin ......... 
~~ ~ 

Wyoming. ......... 0 

Total. ........ 956 

* Includes coyote, fox, rabbit, mouse, gopher, 
skunk, wild cat, raocoon, opossum, and muskrat. 

ground squirrel, rat, squirrel, 
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FtBPORT OF THE COMMITTEE ON ANAPLASMOSIS 

L. T. GILTNER, Chairman, Washington, D. C.; T. 0. BOOTH, Fort Worth, Tex.; 
R. R. DYXSTSA, Manhattan, Kans.; A. H. GROTH, Auburn, Ala.; C. E. KORD, 
Nashville, Tenn.; W. W. RO~ENBERRY, Oklahoma City, Okla.; HUBERT SCHAUDT, 
College Station, Tex. 
Your committees, last year, reported anaplasmosis from 27 States, but qualified 

the extent of the infection in two States as being conhed to a single outbreak. In 
one of the latter States (Ohio), the affected herd was sent to slaughter and since 
then no new cases have occurred either on the farm or elsewhere in the State. 
Accordingly, it seems proper to remove that State from the list of those in the ana- 
plasmosis area. All who have dealt with the control of the disease are in agreement 
that once an outbreak affecting a number of animals in a herd occurs in a clean area 
there is certain danger that a carrier will be left as a menace to the susceptible 
members of the herd as well as any future susceptible additions thereto and a poten- 
tial permanent center of infection will be established. Your chairman has seen a 
cow which was experimentally infected with blood from a Florida cow in August 
1927, remain a carrier of virulent infection during its entire life and even after death 
in February 1947, nearly 20 years later, its blood was still capable of causing fatal 
infection of a splenectomized calf. This year a single outbreak occurred in a new 
State, Pennsylvania. Fifty Hereford heifers had been introduced into the herd 
in the Fall of 1944 from a State where anaplasmosis is known to be prevalent. The 
h t  suspicion was noted in the late Fall of 1946 when three animals succumbed 
following an attack of an acute febrile disease whose symptoms were suggestive of 
anaplasmosis. In April of this year six other animals were attacked, four died and 
a positive diagnosis of anaplasmosis was made. The herd is being held in quaran- 
tine and during the summer the animals have been periodically sprayed with D.D.T. 
suspension. Pending the final disposition of the herd it is possible that blood sam- 
ples from the entire herd may be obtained and made available for a serological 
diagnostic test which is presently being investigated in the Bureau laboratories and 
about which more will be said later. That animals from herds where the disease 
has broken out are being shipped for slaughter is evidenced from reports by the 
Federal Meat Inspection Service. In 1947, the following figures of condemnations 
of cattle on ante-mortem and post-mortem inspections are given by that agency: 
January 9, February 6, March 3, April 9, May 11, June 22, July 32, August 36, 
September 129, October 101, or 358 cases in the 10 months period. This appears 
to be about the normal trend of the disease incidence in States which have kept 
records of outbreaks, the majority of cases occurring in the summer months with 
a peak in September and October with a sharp drop in the cold months. In one 
instance a small lot of cattle were shipped from a point in Oklahoma to a Packing 
House in Pennsylvania operating under Federal inspection. One a h 1  in the lot 
was found affected with anaplasmosis and condemned. The diagnosis was con- 
firmed by laboratory exa,mination. Reports received from the various States show 
that although no major outbreaks have occurred during the year there have been 
scattered outbreaks in a number of herds in practically all of the States in the ana- 
phsmosis area with some disturbing losses in the Northern Margins1 States. 
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During the year in a number of the States in the anaplasmosis area measures 
have been taken to control flies and ticks by regular spraying of cattle with insecti- 
cide agents. In general the reports received have indicated good results in abating 
fly nuisances and with better weight gains in the herds. While it can not be posi- 
tively reported, it would seem that the general effect of the spraying has been a 
lowered incidence of anaplasmosis. A number of experiments carried out by several 
agencies during the year employing anti-malarial drugs and other substances 
reported to be indicated in overcoming blood protozoan infections, failed to show 
that any of the products tried were effective either as specific therapeutic agentsor 
as being capable of destroying the carrier state. Although anaplasmosis has in- 
vaded 27 States, the principal centers of infection are still confined chiefly to the 
original tick fever States. Nevertheless, because of the ever encroaching of the 
infection on new States we are faced with a most important decision: Shall we 
control the disease by premunition with an avirulent strain of anaplasmosis as some 
other countries have done with apparent success or shall we cleave to the planof 
eradication as many have hoped we might eventually accomplish? 
In support of the latter plan, much work has been done to develop a practical 

diagnostic test for the detection of carriers of the infection such as has been done 
with dourine and glanders, both of which have been successfully eradicated. The 
Bureau undertook this diagnostic problem a number of years ago and now has 
achieved what we believe to be some measure of success. In the beginning attempts 
were made to obtain an antigen which would serve as a specific component of the 
complement-fixation test for anaplasmosis. Blood was drawn from an animal in 
the acute stages of the disease and the red cells were freed from plasma, washed in 
saline, lysed by &tilled water and the sediment concentrated by centrifugalization 
for use as antigen. In the complement fixation test this antigen showed evidence 
of definite specificity but because of the small yield it was considered as impractical. 
A little later ticks infected with anaplasms were used as antigen and found to show 
specificity but also presented the obstacle of impracticability. Persistent effort 
by Bureau investigators has now shown that a specific stable antigen with good 
keeping qualities can be produced. Briefly this method of production is as follows: 
Select thrifty calves 12 to 18 months old, weighing from 400 to 600 pounds, sple- 
nectomize and 30 to 60 days later inoculate one animal with 10 cc. to 50 cc. of blood 
from a carrier. Collect blood at  the peak of infection for passage into a fresh animal. 
Experience has shown that it requires four or more passages to  produce a satis- 
factory antigen. The blood of the donor is harvested in an equal volume of Alsevers 
solution, centrifugalized, serum removed, red cells washed in saline, packed by 
centrifugalization, supernatant saline withdrawn and cells resuspended in an equal 
volume of saline. A dose of 500 cc. red cells in 500 CC. of saline is injected intra- 
venously into a splenectomized calf. By this method the inoculated animal will 
usually show 0.5 to 1.0 per cent of the red cells parasitized within 24 hours and there- 
after the parasite count is approximately doubled every 24 hours so that the maxi- 
mum count is reached within 7 to 9 days. At that time the animal is completely 
exsanguinated from the carotid artery, the blood being collected in sodium citrate 
for antigen production. The citrated blood is immediately centrifugalized, the 
plasma removed and the red cells washed 6 times in saline. One volume of the 
washed red cells is added to 50 volumes of iced distilled water saturated with carbon 
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dioxide, the container agitated and refrigerated overnight. The supernatant fluid 
is then withdrawn and the precipitate centrifugalized, collected and washed three 
or more times in cold distilled water until no color remains. The volume of the 
packed precipitate is determined, 1.2 per cent sodium bicarbonate added to neutral- 
ise the acidity and saline equal to three times the volume of precipitate is added. 
This product which constitutes the antigen is lyophilized in ampoules, vacuum 
sealed and stored at -50" to -70°C. until ready for use in the test. Antigens thus 
prepared have shown satisfactory antigenicity after two years storage a t  -50" to 
-7O"C., samples of the same lot stored in the refrigerator showed a marked loss of 
antigenicity after 8 few months. The technic of the complement-fixation for ana- 
plasmosis Wers in a number of important details from that used for the diagnosis 
of glanders and dourine, being based on the test currently employed for the diagnosis 
of malaria in man with some modifications. A detailed report of the technic of 
the test, and the procedure for antigen production will be published in the near 
future. 

The test has been applied to nearly 3,000 samples of bovine ~erum and in general 
the results have been very encouraging. Analysis of results of tests of over 1,000 
mmples from known carriers, acute cases and normal animals showed an accuracy 
of about 85 percent. 

A number of difficulties still remain to be overcome by continued research and 
it is hoped that some if not all of the agencies now engaged in the investigation of 
anaplasmosis will be in a position to include studies of the test in their research 
programs on this disease. 

It is felt that the recommendations made by the committee last year should be 
repeated in this year's report. They follow: 

1. A closer study of the ecology and methods of control of all vectors of am- 
plasmosis with special reference to the discovery of new drugs that may prove 
effective in combating them. 

22. An accurate laboratory method of diagnosis of carrier animals. 
3. A diligent search for drugs that will effectively destroy anaplasma marginale 

in the blood in both the acute and carrier state. 
4. Collection of data in each State that will accurately reveal the extent of preva- 

lence of the disease including number of herds, the number of animals affected in 
each herd annually, a record of the introduction of new animals into the affected 
herds, etc., so that a guide may be available to more accurately evaluate the true 
memce of the disease to our cattle industry. 



EQUINE INE'ECTIOUS ANEMIA I N  THE UNI'IT'ED STATES WITH 
SPECIAL R,EFXR,F,NCE TO THE RECENT 0UTBR;EAK 

IN NEW ENGLAND 

BY C. D. STEIN, V.M.D., AND L. 0. Mom, D.V.M.' 
Infectious anemia, or swamp fever, also known in some sections of the United 

States as malarial fever, slow fever, and mountain fever, is one of the most serious 
maIa4es of horses. On account of its widespread distribution, its insidious nature, 
and its difiiculty of diagnosis, it is of grave concern to owners of horses and mules 
in all parts of the world. In areas where the disease exists, it is of considerable 
economic importance because of the great losses in horse and mule power and 
through deaths and destruction of affected animals. 

Infectious anemia is an acute or chronic infectious disease of equines (horses, 
mules, and donkeys) characterized principally by intermittent fever, marked depres- 
sion, progressive weakness, loss of weight, edema, congestion and icterus of the 
visible mucous membranes, and anemia of a transitory or progressive type. 

The disease was first reported from Europe in 1843 and now has a world-wide 
distribution. In addition to Canada and the United States, the disease exists in 
certain well-defined areas in Germany, Switzerland, Sweden, Norway, Finland, 
Yugoslavia, Hungary, Russia, Japan, and sections of Northern Africa (1). 

Although infectious anemia has existed in the United States for at least 60 years 
and is one of the more important disease of equines, it has received little attention 
in the veterinary literature for the past two decades (2). 

From 1903 to the present time the disease has been authentically reported from 
at least 34 States. In 17 of these States diagnosis was confirmed by horse inoculn- 
tion tests. Since 1940 outbreaks have been reported from at least 25 of the 48 
States and from the Ottawa Valley of Canada. See map. 

With the exception of the Mississippi Delta where the disease in mules appears 
to be well established and exists principally in chronic form, outbreaks are chiefly 
of a sporadic nature, being confined to small areas and showing little tendency to 
spread. For example, small local outbreaks have been reported from time to time 
in certain areas in Idaho, Oregon, Nevada, Montana, Wyoming, Louisiana, Texas, 
and other States. 

CAUSATIVE AGENT 

Although the infectious nature of the disease was known as early as 1859, the 
causative agent was not definitely established until 1904, when Card and Vdl6e 
(3) demonstrated that it was a filtrable virus. This finding was confirmed by the 
early investigations of the Bureau and has since been repeatedly substantiated by 
investigators in various parts of the world. 

The virus may persist in the host for years. It is apparently present in the blood 
and body tissues of affected animals at all times and may be eliminated with some 

1 Pathological Division, Bureau of Animal Industry, Agricultural Research 
Administration, U. S. Department of Agriculture, Washington, D. C. 
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of the secretions or excretions, such as the milk, spermatic fluid, saliva, eye and 
nasal secretions, urine and feces. The exact nature of the virus still re& a 
matter of discussion. It has not been cultivated in vitro and is unable consistently 
to reproduce itself in animals other than equines. Our studies on 10 different 
strains indicate that its virulence is variable and that it shows considerable resis- 
tance against disinfectants, heating, freezing, and drying (6). 

REPORTED OCCURRENCE OF EQUINE INFECTIOUS ANEMIA 
THE UNITED STATES FROM 1900 TO 1947 

0 STATES FROM WHICH DISEASE HAS NOT BEEN REPORTEO (14) 

STATES FROM WHICH DISEASE HAS BEEN REPORTED CLINICALLY (17) 

STATES FROM WHICH VIRUS HAS BEEN RECOVERED BY HORSE 
INOCULATION TESTS (17)  

U.S. DEPARTMENT OF AGRICULTURE- BUREAU OF ANIMAL INOUSTRV 

While most investigators agree that infectious anemia under natural conditions 
is a specific disease of equines, some workers in foreign countries have reported that 
young goats, pigs, rabbits, and doves can be infected under experimental conditions 
(5). Infectious anemia in man has been reported by investigators in Germany 
and Holland but it is probable that man is not very susceptible to the disease (6). 

DISSEMINATION AND TRANSMlSSION 

Although experimental evidence indicates that the disease may be transmitted 
by injection of infectious material, by insect vectors, and by ingestion of contami- 
nated material, the common method of its spread under natural conditions is still 
in doubt. 

Ordinarily the disease appears to spread slowly, occurring mostly as a sporadic 
infection. However, during the transportation of great numbers of horses, out- 



EQUINE IiiFECY'iOUS ANEMIA IN UNITED STA TES 39 

breaks may occur when infected animals :ire moved into new territory, and when 
, conditions are favorable for transmission and for the exposure of large numbers of 

susceptible horses. Under natural conditions the. disease spreads more rapidly 
among animals on pasture than among thosc kept in stables, especially during the 
season of the year when biting insects are most numerous. 

Experimental evidence indicates: (1) That the disease is readily transmitted by 
the injection of blood or tissuc emulsions from affected animals into susceptiblc 
ones; (2) that minute doses of the virus are infective for susceptible animals; (3) 
that the body secretions or excretions may contain the virus; (4) that infected mares 
may transmit the disease to their offspring and, thereforc, should never be used for 
breeding; (5) that infected mares may abort during or following febrile attacks 
characteristic of the disease; (6) that the discasc may be transmittcd by external 
parasites, including biting flies, mosquitoes, and biting lice; (7) that it may spread 
slowly by long, continuous, intimate contact; (8) that carriers probably comtitutc 
one of the most common sources of the virus in nature and arc chiefly concerned in 
the perpctuation of the disease. In  adopting control measures, these factors should 
all be taken into consideration (7, 8, 9, 10, 11, 12, 13, 14). 

FORMS OF THE DISEASE, SYMPTOMS, AND TERMINATION 

The clinical symptoms are variable and depend to a great extent on the form of 
the disease. Infectious anemia may occur as an acute, rapidly fatal disease or, 
more commonly, as a chronic affection, characterized by intermittent attacks of 
fever, loss of weight, progressive weakness, marked depression, and dropsical swell- 
ings on the lower portions of the body and on thc legs. The disease may also exist 
in a €orm in which no clinical symptoms are appaient though the affected animal 
carries virulent virus in the blood stream. 

In the acute form of the disease the incubation period following subcutaneous 
injection of infected blood is usually about 12 to 15 days, though it may vary from 
less than a week to 2 months and possibly longer (Graph 1). The onset is sudden 
and is manifested by a rise in temperature, which usually goes to about 105" F. but 
may reach 108". In the acute form the febrile attacks are usually severe and may 
be more or less continuous or very frequent. Respiration is accelerated and fre- 
quently is of the abdominal type. The animal is dejected, leg wcakness is marked, 
the body weight is shifted from one leg to another, and the hind feet are frequently 
placed well forward under the body. The membranes of the eyes show congestion, 
followed by brownish to yellowish discoloration. Feed is refused. There may be 
a slight watery discharge from the eyes and nose and, if the weather is extremely 
warm, profuse sweating. Frequent urination may also be noted, and in severe 
cases diarrhea may develop. The attack usually lasts 3 to 5 days, after which the 
temperature returns to normal and the animal appears to be well except for a marked 
loss of weight. Occasionally, however, the initial attack may persist until the 
animal dies. Dropsical swellings of the sheath, the legs, the chest, and the under 
surfaces of the body may occur a t  any time. 

The subacute and chronic forms of the disease differ from the acute in that the 
attacks are less severe and the intervals between them are longer. The subacute 
cases may terminate in death during or following one of the attacks, or the reactions 

(Plate 1 and Fig. 1.) 



FIG. 1 .  Horse 853--14 p r o z m  i i r m  carrier for more thun 11 years when pic ture  uws taken 
Infected in April 1935 and still being held untfcr observation in O c t o h r  1917 
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may grow less frequent, the animal finally developing into a chronic case or a clin- 
ically recovered carrier. In subacute and chronic cases, as the disease progresses 
evidence of znemia may develop, the red-corpuscle count may be extremcly low, 
the blood may appear thin and watery, and in the later stagcs the visible mucous 
membranes may become pallid. The pulse is sometinics slow and weak, the heart 
action irregular, and a jugular pulse may be visiblc. There is sometimes a rapid 
slowing of the pulse after exercise. Muscular wcakness is manifested by a wobbly 
or rolling gait or by partial paralysis of the hindquarters. 

The inactive or latent form of thc disease may follow the initial attack, but is 
usually'preceded by several attscks of fever. Animals affected with tahis form of 

++ - VIRUS ATTENUATE0 0Y ACTION Or CHCUICAL 

++ 
XJ++-VIRUS ATTENUATED BY ACTION Of HEAT 

- INCUBATION PCRIOD APPARCNTLV PROLONGED DV 
ADMINISTRATION Of VACCINE 

I I  0 I3 14 I5 I 6  I 

NUMBER OF DAYS INCUBATION 

GRAPH 1 .-Comparison of th.e incxbation period on 122 experimentally induced cases of 
infectious anemia 

the disease show no clinical symptoms and are known as clinically recovered carriers, 
but the infectious agent is always present in the blood stream. Such animals are 
a menace to other equines that may be near them. The inactive form of the disease 
may, howvcver, become d i v e  at any time and present all the characteristics of the 
acute or subacute form. Unusually hard work or any debilitating influence will 
reactivate the infection. (Chart 1.) 

POST MORTEM FINDINGS 

The pathological alterations may be very well marked and plainly visible (in 
some cases so pronounced as to be striking), or they may be so slight as to escape 
detection cxcept by persons having considerablc experience with the disease. The 
lesions, which may occur in any degree of intensity or in any combinstion, are most 
commonly observed in acutc and subacute case3 and in chrmic cases dying during 
an acute flare-up. 

The most constant lesions of infectious anemia are hemorrhages of varying sizes 
on the serous and mucous membranes of the body, with enlargement and other 





PI,.\ T E 2 .-Hem o r rh n y ic 1 es i o  n s in ac 21 t e infec t  io 11s n n P 111 icr 

A--Abdominal surface of diaphragm. B- Serous surface of intcstincs. C-Plcura. 
D--JIucous surface of bladder. E--,l.Iyoc.ardium arid heart fa t .  F-Endocardium. 

enlarged to  enormoils proportions nncl  is 1i:trtl anti friable. It may rnry from a 
yellowish-brown, cooked appearance to  :t reddish brown color. The kidneys axe 
frequently enlarged, edematous, :tntl lighter in calor than noimal, nnd they may 
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show numerous hemorrhages on the surface. The heart may be enlarged, flabby, 
and lighter in color than normal, or it may have a cooked appearance. 

For the most part the tissue changes found in the acute and subacute cases are 
more extensive and more pronounced than those in the chronic cases. In chronic 
cases terminating in death from exhaustion following a protracted illness, emacia- 
tion, gelatinous infiltration of fat tissue, and a blanched appearance of mucous 
membranes are observed. In such cases the hemorrhagic infiltration of tissues and 
degenerative changes of the organs may be very slight or entirely absent, 

In carriers and chronic cases of a mild type little or no anatomical alteration is 
observed on autopsy. The most constant and characteristic histopathological 
findings are round-cell infiltration and a heavy deposition of hemosiderin in the 
liver and spleen. The post mortem and histological findings are of considerable 
assistance in making a tentative diagnosis. 

DIAGXOSIS 

The greatest obstacles in the diagnosis, study, and control of infectious anemia 
are the lack of a reliable laboratory test and a suitable laboratory animal for detec- 
tion of infected animals. Diagnosis of the disease is usually difficult, the only 
definite means being the horse inoculation test. In active cases a tentative diagnosis 
based on history, clinical symptoms, blood examinations, and autopsy can be made 
with a reasonable degree of certainty. For example, a history of rapid loss of 
flesh, loss of spirit and energy, evidences of muscular weakness with intermittent 
attacks of fever, congestion of the mucous membranes of the eye, with possibly 
some degree of jaundice, and dropsical swellings of the lower parts of the body, are 
strongly suggestive of infectious anemia. The diagnosis mill be further strengthened 
if after the temperzturc reaction an examination of the blood shows a decrease in 
the volume of the red corpuscles, an increase in the sedimentation rate, and a dc- 
crease of hemoglobin. It must be remembered, however, that in the intervals 
between the attacks of fever, the blood picture, except in cases accompanied by a 
progressive anemia, usually returns to normal. The post mortem and histological 
findings in animals that die furnish additional evidence. 

Infectious anemia in the inactive form is ordinarily not detected, Sjnce no clinical 
symptoms are present to cause suspicion. 

In acute cases occurring in the field, death may occur before the usual train of 
syinptoms develops. The disease in the acute form may be confused with anthrax, 
influenza, scute equine encephalomyelitis, and other acute febrile conditions. In 
the subacute and chronic forms it may be mistaken for trypanosomiasis (dourine, 
murrina, and surra) or a heavy infestation with strongyles. 

Since the development of a reliable means of diagnosis is of primary importance 
from the standpoint of control, a considerable amount of experimental work on 

.diagnostic procedures for the detection of infected animals was carried out by the 
Bureau (15). Results obtained in. experimental work with laboratory tests, such 
as the complement-fixation test, the Fulton mercuric chloride test, and the blood 
sedimentation test, 211 of which have been advocated in the diagnosis of the disease, 
mere frequently indefinite or nonspecific and, therefore, nondependablc. Likewise, 
experiments with certain provocative tcsts suggested for diagnosis, such as copious 

- 
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bloodletting or injections of infectious anemia antigens, or of proteins in large 
amounts, failed to provoke a specific reaction in known infcctcd animals. None of 
these tests mcre sufficiciitly satisfactory to warrant thcir adoption as a standard 
diagnostic method. 

TREATMENT AXD CON TROL 

In  searching for an effective treatment, many investigators have tried numerous 
agents such as arsencial preparations, quinine, various dyes, mercurial preparations, 
and a number of others, but without success. The Bureau cxperimcntecl with 
meithiolate, crystal violet, tiypan blue, arsenical preparations, formin, hydrochloric 
acid, potassium permangnnde, fuadin, sulfanilamide, peiiicillin, and other prepara- 
tions, using both acute and chronic cases for these tests. None of the preparations, 
however, exerted any appreciable influence on the course of the disease, nor did any 
free the infected animals of the virus (16, 17, 18). 

Preventive vaccination has been attempted without success by a number of 
investigators, including thosc in the Bureau of Animal Industry (19). 

While no systematic control program can bc unclcrtaken until a dcfinitc means 
of diagnosis of chronic carriers is developed, the results of studies by Bureau and 
other investigators indicate that the following measures constitute the most effective 
means of control. 

(2) The greatest care should 
always be taken to prevent transmission of the disease by unsteriliaed instruments, 
particularly hypodermic needles, tattooing needles, and bleeding needles. (3) The 
coninion prscticc of interchanging equipmcnt (such as briclles, saddles, harness, 
brushes, spurs, whips, bandages, etc.) that may produce skin abrasions on both 
infected and healthy horses or absorb secretions should be avoided. (4) Only 
horses known to be free from the disease should be used as donors for blood trans- 
fusions. (5) All antisera of equine origin intended for treatment of horses should 
be heated or chemically treated to destroy the virus. (6) Mares or stallions sus- 
pected of being affected should not be used for breeding purposes. (7) Horses 
known to bc affcctcd with the disease should be isolated from healthy animals or 
preferably destroyed. (8) Horses from areas where the cliscase esists should be 
isolated, have their temperatures taken and recorded daily, and be kept under 
observation for 60 days after being brought on premises where normal horses are 
kept. (9) In  places where large number of horses are assembled from various parts 
of the country, such as race tracks, horse shows, and county fairs, it is essential that 
all horses be kept in separate, clean, well-ventilated stalls free from flies and fed 
from separate containers and watered -from separatc buckets. No equipment of 
any kind should be used interchangeably on the horses. 

. 

(1) Flies and mosquitoes should be controlled. 

THE OUTDREA H OF IA'FECTIOUS AXEMIA AT RACE TRACKS IN KEW EA'GLAND 

The recent outbreak of infectious anemia at Rockingham Park Race Track, near 
Salcm, New Hampshire, is one of thc most serious we have encountered and the 
first time the disease has occurred in a large number of thoroughbreds. 

While the outbreak has attracted a great deal of attention especially in thorough- 
bred racing circles, it is not the first time the disease has occurred in New England. 
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Kelser (20) i n  1936 reported an outbreak among horses of the R.O.T.C. Unit a t  
Harvarcl Uiiiversity in Massachusetts and E. H. Jones (21) reportcd a case in Ver- 
mont in 1940 in the 20th Biennial Report of the Commissioner of Agriculture of the 
State of Vermont. 

The Bureau was first notified of the trouble on August 20, 1947, when Dr. R. W. 
Smith, State Vetcrinaiian of New Hanipshire, asked for assistance in diagnosing 
a suspcctcd outbreak of infectious anemia in horses at the Rockingham Park Race 
Track. 

Burem veterinarians familiar with the disease were dispatched to the scene to 
make a11 investigation and give such assistance as might be possible. Affected 
animals were examined, post mortems were held on horses that bad died or were 
destroyed, and blood samples were collected from 14 suspected cases for laboratory 
and horse inoculation tests. 

From the history, clinical symptoms, and autopsy findings the Bureau investi- 
gators were of the opinion that the disease affecting the animals was infectious 
anemia. This tentative diagnosis was subsequently confirmed by the results of 
the horse inoculation test. All the test horses developed the disease and onc of them 
died during an acute attack. Furthermore all these samples gave negative results 
to the complement-fixation test for trypanosomiasis. Other facts obtained by the 
investigators through personal observations or interviews with veterinarians , horse- 
men, and others revcalcd the following (22). 

The 
first cases appeared in horses that had been wintered in Florida shortly after they 
had been slipped to Suffolk Downs Track near Boston. At least three horses that 
were shipped from Florida became sick and died of the disease at Suffolk Downs. 

During the first meeting at Suffolk Downs, a number of horses that had febrile 
reactions appeared to recover and were moved with their stable mates to Narra- 
gansett Park. During the racing meet there, a t  least three horses developed symp- 
toms of the disease and two of them died after being shipped to a farm. Following 
the meeting at Narragansett most of the horses were shipped back to Suffolk Downs 
for the second meeting (July 7 to August 9). During most of this period there was 
an influx of great swarms of biting flies from the nearby meadows, causing consider- 
able annoyance to the horses, and somc time after this additional cases of the disease 
appeared. 

At the close of thc second meeting at  Suffolk Downs, most of the horses were 
shipped to Rockingham Park. However, about 200 horses remained at  Suffolk 
Downs, while others were reported to have been shipped to other areas. The 200 
horses at Suffolk Downs were later shipped to Narragansett for the second meeting. 
Since all these horses were exposed, it is highly probable that some infected animals 
were in the group sent to Narragansett and other areas. Following the arrival of 
the horses at Rockingham, there was a continued increase in the numbcr of cases. 
The fact that a number of the horses developed the disease a short time after their 
arrival a t  Rockingham indicates that they had been previously exposed and were 
in the incubative stage when they left Suffolk Downs. 

On August 23, Dr. Smith, State Veterinarian of New Hampshire, placed a quaran- 
tine for an indefinite period on the horses at Rockingham Park and surrounding 

The disease was first observed in New England in May or early in June. 



territory emlmicing an area of about 25 square miles. Dr. Smith is to he highly 
commended for this action :is it has no doubt prevented the spread of the disease 
to other areas. At the time of the investigation, 47 of the 900 or more horses at. 
Kockinghani had shown symptonis of infectious ancniia and 11 of thc sick horses 
had died or been destroyed. It has since been reported that this outbreak took a 
toll of 76 thoroughbreds (dead or destroyed because of the disease). 

FIG. 2. Quarant ine tent at tlockinghant Park  where horses uflected with infectious 
anemia were isolated 

Tent was located about a mile from track stables 

On rccomrnendations of the Bureau investigators a special quarantine area some 
distance from the stables was established for the isolation of sick horses. Measures 
were taken to prevent further spread of the disease among the horses at the track 
and a system was started for taking and recording dxily temperatures on all the 
horses a t  the track. 

From the observ:ttions and histories available it appears that flies may have 
played a part in the early spread of the disease at Suffolk Downs and that further 
spread of the disease was brought about through thc use of contaminated hypo- 
dermic needles and similar instruments. Any instrument that dram blood, when 
used first on an irifectcd horse and then on a normal animal without being sterilized, 
is capable of trxnsmitting the disease. This fact emphasizes the importance of 
cleaning and sterilizing such instruments as knives, floats, hypodermic syringes, 
needles, tattooing instruments, and surgical instruments before use on each animal. 

(Figs. 2 and 3.) 
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To prevent further spre:td of the disease, efforts shonld bc macle to trace the 
movemcnt of the 200 exposed horses th:i,t \\ere shipped from Suffolk Downs to other 
are:ts. The pi-oper disposal of the aniriials c1uur:tntinecl :it l<ockirigli:ini is :tlso of 
extreme importance to the future control of the disease. 

Hr\KS BY OTHER STAYTES 03 HORSES FROlf NEW F,XGT,.\X’D 

Following tlie outbi.e:ik of infectious anemia ilt thc Sen- England trnrks, ,o,nd 
after the horses a t  Kockingh:tnl 1i:ttl been plscecl under qunrmtine, the folloiving 
States issued regulations or restrictions to prohibit the niovenient of horses affected 
with or exposed to the disease into the State: Florida, Kentucky, Louisiana, Mary- 
land, Sew York, South C:trolina, Tennessee, Virginia, and West Virginia,. 

SUGGESTED PROCEDURE TO B E  FOLLOWED BEFORE RELEASING 

QUARA4NTINED HORSES .4T ROCKTNGHAhf PARK 

To prevent the dissemination of the disease by horses now yunrantined a t  Rock- 
inghnm Park, the Rurcnii rcconinmded that thc following measures be taken 
before any of the xriirnxls we given a clean bill of hen,lth :tiid ~-clcased for shipment 
to other areas: 

1. KO aninial should be allowed to leave the quarantined area until permission 
is granted by tlie State veterinarian. 
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2. A thorough inspection of all quarantined horses should be made by competent 
authorities and all clinical cases should be immediately isolated and destroyed as 
soon as possible. The car= sses of all such animals should be disposed of by inciner- 
ation, deep burial in quick lime, or rendered for inedible purposes. 

3. Suspicious cases, that is, animals showing one or more temperature reactions 
but no other symptoms, should not be released until cleared by individual horse 
inoculation tests. They should be kept isolated in quarantine away from the 
known infected horses and away from the supposedly negative 900 horses. 

4. Temperatures of all horses under quarantine should be taken twice daily and 
recorded under the general supervision of a veterinarian and adequate measures 
should be taken to prevent further spread of the disease among the quarantined 
horses. 

5. For the detection of carriers, among the horses under quarantine, it was further 
suggested that blood samples consisting of 10 cc. each of whole blood from 10 or 
more of the apparently well horses be pooled and inoculated into a normal test 
horse. If the normal test horse fails to develop symptoms of the disease within 
60 days, the 10 or more horses from which blood samples were taken for the pooled 
test may be released provided none of them developed any symptoms of the disease 
following the time the test was started. 

6. All horses from which blood has been collected for testing should be kept in 
strict quarantine, in screened or DDT sprayed stables, and be fed and watered from 
separate containers. Every precaution should be taken to prevent close contact 
of horses during exercise periods. Only sterilized surgical instruments, hypodermic 
needles, syringes, etc. should be used on the quarantined horses and no interchange 
of halters, bits, saddles, bandages, etc. should be allowed. These precautions are 
taken to be sure that should the horse inoculation test be negative, none of the 
quarantined animals are exposed to the disease during the test period. 

The Bureau has been advised by Mr. Spencer Drayton, President of the Thor- 
oughbred Racing Pro@ctive Bureau, that with few exceptips a similar outline to 
the procedure suggested by the Bureau will be adopted and carried out before any 
of the quarantined horses a t  Rockingham are released. This program, which we 
understand wil l  be under the supervision of New Hampshire State officials, includes 
the destruction of known infected animals and the screening of supposedly normal 
horses by the horse inoculation test, and if properly carried out should result in 
effectively cleaning up the situation at  Rockingham Park. 

We also understand that a similar screening program is being carried out with 
the horses a t  the race tracks in Rhode Island. 

. 

Since the status of the quarantined horses at Rockingham Park and the race 
horses at  the Rhode Island tracks was altered considerably between the time this 
paper was submitted for publication and its presentation at the Chicago meeting 
on December 3, 1947, the following supplementary material is added: 

During the early part of November, the 40-day screening period at  Rockingham 
Park and the 30-day screening period at the Rhode Island tracks were completed 
and all the horses that passed the test were released for shipment to other points. 
At least 3 infected horses were detected among t.he supposedly normal animals at 
the Rockingham Park stables by the screening test. On November 18,1947, Dr. 
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Smith, State Veterinarian of New Hampshire, officially lifted the 86-day quarantine 
on the race horses confined at  Rockingham Park. 

The Livestock sanitary officials of New Hampshire, Massachusetts, and Rhode 
Island, Dr. Harold Lewis, the race track veterinarian who first suspected the out- 
break to be infectious anemia, the Thoroughbred R3cing Association of America, 
the Thoroughbred Racing Protective Bureau, and the Horsemen’s Benevolent and 
Protective Association, are to be highly commended for their earnest efforts to 
control and prevent the spread of this disease to other areas. 

For the future control and prevention of infectious anemia at race tracks in the 
United States the following recommendations have been made by the Bureau of 
Animal Industry: 

1. For the accommodation of horses, race tracks should provide well ventilated, 
individual box stalls, with facilities for separate feeding and watering of animals. 

2. A system of effective insect control against flies and mosquitoes by the proper 
use of DDT or other recognized insect repellents should be in force at all race horse 
stables. 

3. The stables and immediate surroundings should be maintained in good sanitary 
condition at all times. This includes prompt removal of manure and other refuse 
and satisfactory drainage. 

4. All horses assigned to stall space on race tracks should have a satisfactory 
health certificate and be subjected to careful examination by official track veteri- 
narians. 

5. The keeping of homes in stables outside the race track stables and not under 
direct supervision of official race track veterinarians should be discouraged or 
discontinued. 

6. The promiscuous use of hypodermic syringes and needles by laymen at  race 
tracks should be discouraged or discontinued. 

7. The common use of any equipment that may produce skin abrasions or absorb 
body excretions or secretions, such as bridles, bits, harness, saddles, blankets, 
brushes, and currycombs, is dangerous and should be avoided. 

8. All types of surgical instruments, especially those that may draw blood or that 
may come in contact with body excretions or secretions, such as knives, hypodermic 
syringes, needles, tattooing instruments, and floats, should be cleaned and sterilized 
by boiling for 15 minutes before use on each animal. 

9. A sufficient number of uterine forceps or other instruments, as-well as rubber 
gloves, should be provided for collecting saliva for saliva tests, so that separate 
sterile equipment can be used on each animal. 

10. To assist in the detection of sick horses from any cause and especially to 
pick out early cases of infectious anemia, it is suggested that daily temperatures on 
all horses be taken and recorded under proper supervision. 

11. Any horse showing clinical symptoms indicative or suggestive of infectious 
anemia should be immediately isolated from the other animals. 

12. Paddocks, starting gates, and any other equipment subject to contact by 
Werent animals should be cleaned frequently and maintained in good sanitary 
condition. 
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DISCUSSION 

BY ROBINSON W. S m ,  D.V.M. 
Concord, New Hampshire 

Mi. President, Ladies and Gentlemen, after listening to the detailed address on 
Equine infectious anemia (Swamp Fever) just given us by Dr. Stein of the Bureau 
of Animal Industry, Washington, D. C., I find that there is little left to discuss. 

However, you might be interested to know just how we handled the stiuation at  
Rockingham Race Track, Salem, New Hampshire. We are indebted to Dr. H. M. 
Lewis of Nashua, New Hampshire, track Veterinarian at Rockingham, for the 
efficient and painstaking way that he handled the situation. Dr. Lewis, as many 
of you know, has a wide practice among the thoroughbred breeders of our country, 
and he made almost daily visits to not only Rockingham Park, but to Narragansett 
near Providence, mode Island, and Suffolk Downs located at  East Boston. Right 
here I believe it is advisable to give you the geographic locations of the three tracks 
involved. Suffolk Downs is located in East Boston as above stated, Narragansett 
about forty miles south near Providence, mode Island, and Rockingham Race 
Track is about forty miles north of Boston at Salem, New Hampshire, and it is their 
practice to transport the over-flow of horses from one track to the other during the 
off season. It is also important to remember that infectious anemia was not defi- 
nitely diagnosed until August, 1947 at Rockingham Park, although it is very evident 
that horses were sick with the disease early in the Spring both at  Narragansett and 
Suffolk Downs. 

In Dr. Lewis’ repoi% he states that his first case was at  Suffolk Downs in April; 
the name of the horse was Sky Skipper. The history of this animal as given to the 
Doctor by his trainer was that he was sick a month in Florida, where he carried a 
high temperature, receding and then flaring up again, and it was necessary to hold 
the shipment up over ten days in Florida because of this horse before they could 
ship it to Boston. Two weeks after his arrival in Boston this animal (Sky Skipper) 
was shipped to Rockingham Park to make room for other horses at  Suffolk Downs. 
He was at  Rockingham Park three days when he died. Because he was insured a 
post-mortem was held. His liver weighed 38 pounds and spleen 20 pounds. He 
showed dehite symptoms, as we know them now, of Swamp Fever. The second 
horse named Sun Bcau Go was taken sick at Suffolk Downs, this horse also came 
from Gulf Stream, Florida, and carried a temperature of 107, was treated and 
responded to the treatment. In ten days time, however, his temperature went 

. back to 106. This horse lived until September 23, when he was destroyed at 
Rockingham Park. This horse stayed in Boston the entire thirty days of the meet. 

The third horse Ipso Bounds was taken sick at  Narragansett the last week of 
their meet, which was the middle of May or the first of June. This horse carried 
a temperature of 107 which lasted seven days, then returned to normal. In about 
a week his temperature went back to 106. The Narragansett meeting came to an 
end, and the horse was shipped to a farm in Medford, Massachusetts where he died. 
This horse showed all of the symptoms of the disease. 

The fourth horse under treatment by Dr. Lewis was Magellen. He too took sick 

. 
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at  Narragansett the last of May. This horse lived the summer out, but deiinitely 
is suffering from Swamp Fever at  this writing. After the Narragansett meeting in 
May the horseg were shipped back to Boston to Suffolk Downs where Gallant Agent 
came down with an acute case. This horse fived about three weeks and died. 
From Suffolk Downs the horse was shipped to Rockingham Park about the last of 
July or the first of August, and as near as we can check, every horse sick at Rocking- 
ham Park could have besn and probably was infccted at Suffolk Downs during their 
second meet. We mean by this, that a.11 cases were well within the period of incu- 
bation of the disease. Various treatments were given these horses with no success. 
One animal received 48,000 units of penicillin. The same horse received 8.8 drams 
of streptomycin in 26 hours, and was also given arsenic, mercury preparations, coal 
tar, and mixed infectious serum equine, together with stimulating treatment. 

As soon as the disease was diagnosed the StCt3 placed a quarantine on all horses 
at Rockingham Race Track. Dr. Stein’s assistant Dr. Mott came to Rockingham 
and confinre3 as best he could the diagnosis that had been made, taking back with 
him the blood from some fourteen sick animals. This blood was injected into well 
animals, and a positive diagnosis was made. Previous to Dr. Mott’s visit a test 
animal was injected by Dr. Lewis and Dr. Delano of Boston. This horse con- 
tracted the disease and died before the report from Washington was received. 
Immediately all sick animals were isolated in a tent one-half mile from the track, 
and special attendants placed in charge. The entire grounds of the race track were 
fogged with D.D.T. at intervals of two or three days for three or four treatments. 
This ww very successful. As a matter of fact, search as you might you couldn’t 
find a single fly around any of the stables. 

After the sick animals had been removed, it left 961 horses apparently well, to be 
screened. 162 test animals were purchased, and the screening carried out, with 
a result that at  the end of November all animals were screened and found negative 
with the exception of five. It might be interesting to you gentlemen to know that 
one test animal did not become sick until 35 days after being injected, the second 
animal on the 26th day. 

There were approximately 65 sick horses in all including those that died and were 
taken out of the stsbles at  Rockingham. As you know, the Thoroughbred Trotting 
Association of America became very interested and paid all owners who would sign 
to have their animals slaughtered $2000.00 each. With the exception of eight or 
ten that were carrying large insurance policies, all accepted this offer. The sick 
animals were taken to a rendering plant and destroyed. At the present time there 
are six or seven animals in quarantine about two miles from the track waiting 
insurance adjustments. 

In conclusion, I might say that in my opinion gained from our experience at  
Rockingham Park, while Swamp Fever is a very serious disease when it breaks out 
at a racing plant, it is not too difficult to control after the disease is recognized and 
before it becomes epidemic, and proper precautions are taken immediately. How- 
ever, we must not forget that we are not only dealing with an infectious disease of 
horses, but we are dealing with an industry that is returning to those states that 
have race tracks millions of dollars of revenue. In the little State of New Hamp- 
shire alone, the revenue turned over to the State from pari-mutual betting amounted 
to $2,700,000.00 in 1947, and we as sanitary officials must be alert and do everything 
within our power to not only control, but fo eradicate this disease. 



RESPONSE OF MONEZEYS TO POLIOMYELITIS AmER INJECTION 
WITH NEWCASTU DISEASE VIRUS1 

REGINALD I,. RBAGAN,~ MARY G. L I ~ ,  M.S.,’ JEAN E. HAWSER, B.S.,r* 
LEO J. POELMA, D.V.M.: AND A. L. BRUECKXER, V.M.D.6 

MrwylQncl Stde Board of Agriculture, =e Stock Sanhry Service, UnivmpSity of 
Maryland, College Park, Md.  

The adaptation of a California strain of Newcastle virus (No. 11914) to the 
Syrian hamster (1) led to the development of a vaccine composed of virus-bearing 
hamster brains. The value of the vaccine as an immunizing agent against New- 
castle disease in chickens has been established (2). 

The possibility of the accidental injection of this modified virus vaccine into 
humans during the immunization of chickens prompted the testing of pathogenicity 
of this virus for monkeys. Unmodified Newcastle virus was tested at the same 
time. The results of these injections into four rhesus monkeys (Macaca rhesus) 
have been reported (3). Pertinent details will be repeated here. 

Serum obtained from these monkeys prior to injection showed no natural neu- 
tralizing antibodies for Newcastle virus by the embryo neutralization test. Monkey 
No. 2611 showed nervous symptoms and partial paralysis sixteen days after intra- 
cerebral injection of hamster-adapted Newcastle virus of the twenty-first passage. 
This monkey became completely paralyzed and was sacrificed when moribund on 
the eighteenth day after inoculation. The remaining three monkeys, exposed by 
intranasal instillation of the modified virus and intranasally and intracerebrally 
with embryo-propagated Newcastle Virus, respectively, appeared normal during 
an observation period of thirty-four days. Serum obtained at  this time showed a 
high virus neutralizing titer in two (26117-100,000 and 26118-1,000,000 embryo 
m.l.d.), and no response in the other (26120). 

These monkeys were then re-injected. No. 26120 was given intracerebrally 
one cc. of ten per cent suspension of hamster-adapted Newcastle virus of the twenty 
ninth passage; No. 26117 was inoculated with one cc. of the same suspension intr- 
muscularly and one cc. intraperitoneally; and No. 26118 was given intranasally 
one cc. of a ten per cent suspension of embryo-propagated Newcastle virus, seven 
teenth subculture. 

Monkey No. 26120 died of a lung infection one month after the second inoculation 
but no nervous symptoms were noted following the virus injection. Monkeys 

1 The authors wish to express appreciation for advice and council received from 
Dean R. A. Kelser, School of Veterinary Medicine, Univereity of Pennsylvania, 

Credit is given to Miss Nancy Kincaid and Mr. Hammond Jeffy for valuable 
assistance in the conduct of the experiments. 
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Nos. 26117 and 26118 had shown high antibody titers against Newcastle virus after 
the primary exposure. These titers were increased after two subsequent injections 
of hamster-adapted virus given intramuscularly, intradermally, and subcutaneously 
in preparation for use in the following test (1,000,000 embryo m.1.d.). 

For this experiment eight rhesus monkeys were injected with hamster-adapted 
virus of the fifty-first subculture. Three injections of two cc. intramuscularly, 
two cc. subcutaneously, and 0.5 cc. intradermally were given at weekly intervals 
for a period of three weeks. Two monkeys were discarded because of bacterial 
lung infections. Thirty-six days after the first injection these six monkeys, together 
with Nos. 26117 and 26118 and six normal controls, were challenged intracerebrally 
with one cc. of a 1:lOO dilution of active poliomyelitis virus. 

The challenge poliomyelitis virus, Brunhilde strain, was furnished by Dr. Howard 
A. Howe of the Poliomyelitis Research Center, Johns Hopkins University, Balti- 
more, Maryland. It was isolated by him in 1939. The particular pool used, 
Brunhilde 11, has a fifty per cent endpoint of 10-6.8 in rhesus monkeys by intra- 
cerebral inocuhtion. According to Doctor Howe the strain had been very constant 
and had infected virtually lo0 per cent of the animals inoculated. 

Chazt 1 shows that at  the time of poliomyelitis challenge the antibody titers of 
monkeys Nos. 26117 and 26118 were high; that the controlmonkeys were negative; 
and that the six individuals given modified Newcastle virus had very low titers. 
All of the challenged monkeys succumbed, but there was a significant delay in the 
development of poliomyelitis symptoms in the injected monkeys, as compared to the 
controls, especially so in Nos. 26117 and 26118, which showed high antibody titers. 

Beduse of this delay in the appearance of symptoms after poliomyelitis challenge 
in this group of rhesus monkeys, another experiment was conducted. Several 
types of monkeys had to be used because rhesus were not available. These 38 
monkeys were divided into three groups, each isolated in a separate room. Chart 2 
gives the experimental data for the control group of normal monkeys isolated in 
Room No. 1. Chart 3 includes the experimental data concerning those monkeys 
injected with a ten per cent suspension of embryo-propagated Newcastle virus of the 
seventeenth to thirtieth subcultures, isolated in Fbom No. 2. Chart 4 shows the 
experimental data for the group of monkeys inoculated with a ten per cent sus- 
pension of hamster-adapted Newcastle virus of subcultures 70 to 119, isolated in 
%om No. 3. The schedule of Newcastle virus injections and the antibody re- 
sponses are also given in Charts 2, 3 and 4. The route of injection was changed 
from intradermal and subcutaneous to intramuscular toward the end of -the period, 
in line with the observation of Morgan, Howe and Bodian (4). These workers 
found a greater response from injection of poliomyelitis virus into the muscle than 
from other methods. 

Serum obtained from five monkeys of each isolated group taken before injection 
with unmod5ed or modified Newcastle virus showed no neutralizing antibodies 
for Newcastle virus. During the period of inoculations four monkeys developed 
tuberculosis and were discarded, but all others remained healthy and showed no 
symptoms following injections. 

At intervals of 80 and 116 days after the first injection of embryo-propagated 
Newcastle virus, serum samples from this group showed uniformly high antibody 
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CHART 1.-Poliomyelitis virus challenge of monkeys injected with hamster-adapted Newcastle virus and normal controls 
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CHART 3.-Poliomyelitis virus challenge of monkegs injected with embryo-propgated Newcwtle v i m 8  
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titem, while serum samples from monkeys inoculated with the hamster-adapted 
virus showed variations with a tendency toward lower levels. Serum from two 
monkeys of the control group taken at the Same time contained no Newcastle virus 
neutralizing antibodies. 

The normal control monkeys and those injected with hamster-adapted and 
embryo-propagated Newcastle viruses were challenged intracerebrally with one 
cc. of a 1:lOOO dilution of the Brunhilde strain of poliomyelitis Virus, used in the 
previous trial. 
Chart 2 shows that two of fourteen normal control monkeys lived through the 

intracerebral challenge with poliomyelitis virus, although one of these showed 
questionable symptoms for several days. 
Chart 3 shows that four of ten monkeys injected with embryo-propagated New- 

castle virus survived the intracerebral challenge with poliomyelitis virus. It will 
be noted that the period from exposure to appearance of first symptoms was longer 
than in the control group or in the group injected with hamster-adapted Newcastle 
virus. It is of interest that in three of the four survivors the Newcastle virus 
neutralization titers were high before challenge. 

Chart 4 shows that two of the ten monkeys injected with hamster-adapted 
Newcastle virus showed no symptoms and survived the intracerebral challenge 
with poliomyelitis virus. There was a slight delay in the appearance of symptoms 
in this group when compared to the controls. It will be noted that one of the 
surviving monkeys had shown a very high titer against Newcastle virus and the 
other a low titer before challenge. 
All monkeys surviving at the end of thirty days were de4troyed. The brain 

and portions of the cord were aved for pathological study. 

SUMMARY 

One rhesus monkey injected intracerebrally with twenty ninth passage hamster- 
adapted Newcastle virus showed symptoms similar to those induced by polio- 
myelitis virus administered by the same route. Intracerebral inoculation of 
embryo-propagated Newcastle \+us failed to produce noticeable symptoms in 
one rhesus monkey. Intranasal, intramuscular, intradermal, and subcutaneow 
inoculations of hamster-adapted or embryo-propagated Newcastle virus failed to 
produce noticeable symptoms in rhesus and four other species of monkeys. Intra- 
cerebral, intramuscular, subcutaneous, and intradermal injections of hamster- 
adapted and embryo-propagated Newcastle viruses produced Newcastle virus 
neufralization antibodies in monkeys, but the embryo-propagated virus produced 
the greatest degree of response. 

Symptoms appeared six days after poliomyelitis virus challenge in control mon- 
keys. Two of fourteen in this group survived, although one of these showed ques- 
tionable symptoms for several days during the observation period of a month. 

Symptoms appeared nine days after poliomyelitis virus challenge in monkeys 
previously injected with embryo-propagated Newcastle virus. Four of ten in 
this group survived, none of these having shown symptoms at any time during 
the observation period of a month. 
Symptoms appeared seven days after poliomyelitis virus challenge in monkeys 



62 REAGAN, LILLIE, HAUSER, POELMA AND BRUECKNER 

previousIy injected with hamster-adapted Newcastle virus. Two of ten in this 
group survived, but one of these showed questionable symptoms for two daya 
during the observation period of a month. 

DISCUSSION 

It is the purpose of this paper simply to present the d a h  as observed in experi- 
mental trials in which monkeys, injected with a virus of recent avian origin (with' 
or without mammalian modification) evidenced some degree of resistance to active 
poliomyelitis virus (Brunhilde strain). Whether monkeys injected with hamster 
brain suspension not containing virus, or with allantoic fluid of embryos not con- 
taining virus, would have similarly withstood challenge has not been established, 
since such tests have not been conducted. 
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THE GENESIS OF BOVINE UDDER INFECTION AND MASTITIS. 4. 
THE OCCURRENCE OF MASTITIS IN A COW POPULATION, AND THE 
RELATIONSHIP OF FACTORS OTHER THAN AGE TO MASTITIS AND 
TO STREPTOCOCCAL (STR. AGALACTIAE) INFECTION1 

JAMES M. MURPHY, V.M.D.9 
New Jersey Agrhlttcral Experiment StatiOn, Swsex, N .  J .  

We (37) have previously observed that the spread of streptococcal infection 
(almost entirely S ~ T .  uguluctiae) was very closely related to the average age of the 
population. This relationship showed that if the average age of the two herds 
observed was two lactation periods, then streptococcal infection would have been 
virtually non-existent. As the average age of the population increased, the inci- 
dence of infection increased in direct ratio. Thus was formulated the principle 
of an crge factor. This age factor must operate as a function of age, in that only 
some change occurring within the body independent of environment could explain 
the infection pattern observed. 

Largely on this and the previously. reported (36) observation that staphylo- 
coccal infection did not increase with age, four prominent predisposing-factor 
theories-“teat patency,” “obvious injury to the teat,” “degree of exposure,” 
and “prior sensitization”-were held to be untenable as major possibilities. Of 
the two other prominent theories, “nonspecific mastitis” was refuted by the sub- 
sequent observations of its authors (13), and the “hormone” theory of Francis (9) 
was considered valid though not supported by any fact (37). 

In  addition to these theories, other conditions or circumstances are often men- 
tioned as playing some part in the genesis of bovine udder infection and mastitis. 
Some of these are: feeding, breed, age, milking method, climate and weather, 
sanitation, and segregation. 

It is the purpose of this report to relate the occurrence of mastitis in two herds 
observed for B seven year period, and to consider these other conditions or circum- 
stances as they might apply to the genesis of bovine udder infection and mastitis 
in these herds. 

METHODS 

This is the fourth of several reports dealing with the natural over-all picture of 
udder infection and mastitis for a seven year period (1938 to 1944 inclusive) in the 
two self-contained herds of the Dairy Research Farm. One herd was composed 
of approximately 60 Guernsey milking cows and the other of approximately 60 
Holstein milking cows. All but a few of the cows were purebred. 

1 Paper of the Journal Series, New Jersey Agricultural Experiment Station, Rug- 
gers University, Department of Dairy Husbandry. 

* Formerly associate professor of Dairy Husbandry, N. J. Experiment Station, 
Sussex, N. J.; now professor of Veterinary Medicine, New York State Veterinary 
College, Ithaca, N. Y. 
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The general housing, sanitation, and management, as well as the general p h  
of study, the sampling and basic procedures, and the interpretation of infection 
already have been described in detail (36, 37). Briefly, the herds were housed 
separately in identical modern one-story dairy barns, the general sanitation was 
good but of a practical nature, the animals were fed the same ration by the same 
man in relation to the amount of milk produced, and were milked by the same men 
(at any one time) twice a day. 

The quantity and quality of both the concentrates and roughages fed were 
maint’ained as uniform as was possible under ordinary operating conditions. One 
pound of good quality, 18 per cent $airy ration was fed for each three pounds of 
milk produced by Guernsey cows, and one pound for each four pounds of milk 
produced by Holstein cows. Itoughage, which was primarily grass silage, supple- 
mented by corn silage, hay and pasture, was fed ad libitum. 

The herds were milked by hand for the first 53 months of the study (January 1938 
to May 1942) and by machines (DeLaval) for the remainder of the time (31 months). 
During the period of hand milking, each man was assigned a string of approximately 
ten cows in each herd. Each milker washed the udders of his own cows using one 
bucket of hot chlorine solution (200 p.p.m.) and one cloth for each string of ten 
cows. Each cow was washed separately just prior to being milked, so that the 
milker’s hands were at  least rinsed before he milked each cow. During the period 
of machine milking, one man operated the machines and the other men performed 
the tasks of washing udders, foremi-, stripping, and so forth. Each udder 
was washed with a separate clean cloth and clean hot chlorine solution, but several 
cows were washed in advance of the machine in order to prepare the udders for 
milking. The teat-cups of the milking machine were rinsed in cold water and then 
in hot chlorine solution prior to being used on each cow. Machines were thoroughly 
rinsed between herds and mere dismantled and thoroughly cleaned after each 
milking period (a.m. or p.m.). Throughout this study the Guernsey herd was 
milked first and the Holstein herd second. 

At time of freshening, and at 30 to 60 day intervals thereafter, quarter samples 
of secretion (strict foremilk) were collected by the author (at the p.m. milking) 
and subjected to bacteriological examination in blood (bovine) agar. A quarter 
was considered to be infected with streptococci if blood agar culture of & cc. of the 
fresh sample revealed the presence of one or more colonies of streptococci. At 
intervals the streptococci were subjected to cultural and serological tests. Strep- 
tococci of each of Minett’s (28) groups I, 11, and 111, and some atypical forms, 
were identified during the study, but a t  any one time at  least 90 per cent (and usually 
95 per cent) of the total streptococcal infection in the herds was due to members 
of Minett’s group I (Streptococcus ugulactiae). Inasmuch as streptococci other 
than Str. ugalactiue constituted an insignificant portion of the total streptococcal 
infection at  any time, the unqualified use of the terms “streptococci” and “strepto- 
coccal” in this report is to be regarded as referring to Str. agulaetiae. Animals 
were at times examined at 60 day intervals, and no examinations were made during 
the dry period. Therefore, in calculating the monthly incidence of infection it 
was necessary to assume that the infection present at the last previous examination 
was present during either of these intervals. 
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During the first six years, the foremilk of each quarter of each cow was examined 
daily prior to the afternoon milking by means of a strip cup. This examination 
was made by a layman specifically trained for the purpose. The presence in the 
foremilk of flakes greater than one mm. in diameter (estimated), or more marked 
alteration of the secretion such as clots, strings, wateriness, pus, or blood was 
recorded. The presence of any such abnormality in the foremilk of one or more 
quarters of a cow made her “positive” for mastitis for that day. In reports of the 
monthly occurrence of mastitis at this time, such mastitis is stated as the per- 
centage of the total cow days (for example: 30 cows milked for 30 days equals 
900 cow days). 

Each cow (udder) was examined at  about 90 day intervals by means of the Udall 
System of udder physical examination (55). This examination was made by Drs. 
D. H. Udall and S. D. Johnson of the New York State Veterinary College, and by 
Dr. L. J. Tompkins of the Kings and New York Counties Medical Milk Com- 
missions. ’During the first 13 months of the study no change was made in the 
indiscriminate standing position and milking order of the cows. On January 16, 
1939, the standing position of both herds ‘was arranged according to the results of 
the physical examination of the udders. In each herd the cows with the most 
normal udders (No. 1) were placed as a group at  the end of one side of the barn 
where they were milked first. Then the cows with No. 2 udders were placed next 
as a group, then those with No. 3 udders, and then those with No. 4 udders in U- 
formation around the barn to follow the milking order. When heifers were added 
to the herds between physical examinations they were placed at  the beginning of 
the milking l i e  with the No. 1 cows. The standing order of each herd was revised 
at  six month intervals to conform with later findigs of the physical examination. 
This period, called the segregation period, lasted for 21 months. On November 1, 
1940, the Holstein herd was shuffled and the standing position of the cows from 
then to the end of the study was independent of the physical examination of the 
udders. The Guernsey herd was kept segregated (by physical examination only) 
throughout the remainder of the study with revision of the standing positions 
every six months. All other practices were the same in each herd, and at  no time 
were the laboratory examinations of the secretion allowed to influence the manage- 
ment of the herds. No animals were removed from the herds as a result of the 
physical examinations and the laboratory examinations. 

For purposes of study, the seven year period of observation (84 months) has been 
divided into the $re-segregation period. (January, 1938 to January, 1939, inclusive) 
of 13 months; the segregation period (February, 1939, to October, 1940, inclusive) of 
21 months; the pre-machine period (November, 1940, to May, 1942, inclusive) of 19 
months; and the machine period (June, 1942, to December, 1944, inclusive) of 
31 months. During the pre-segregation period neither herd was segregated, 
during the segregation period both herds were segregated, and during the pre- 
machine and machine periods the Guernsey herd was kept segregated while the 
Holstein herd was not. The pre-machine period is that period between the time 
the Holstein herd was removed from segregation and the time machine milking re- 
placed hand milking. The machine period is the time during which the herds 
wew milked by machine. 
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The average daily atmospheric temperature and the total monthly precipitation 
for the first three years of the study are from the official records of the U. S. Soil 
Conservation Service. These data were obtained on the same farm, and within 
one mile of the barns in which the study herds were housed. 

RESULTS 

The average daily atmospheric temperature and total precipitation for each 
month of the first three years, the monthly incidence of mastitis for the first six 
years, and the monthly incidence of streptococcal infection in each herd for seven 
years are shown in Figure 1. The monthly incidence of streptococcal infection 
after nullification of the age factor (37) is also shown. 

The actual incidence of infection in the Guernsey herd was 19.4 per cent of 
quarters at the onset of the study. The percentage of infected quarters decreased 
during 1938 to about 11 per cent, remained at about 11 per cent during 1939, 
gradually increased during 1940 to about 15 per cent, continued to increase in 1941 
to about 19 per cent, decreased during the middle part of 1942 to about 16 per cent, 
and then increased to about 30 per cent by the middle of 1943. From the middle 
of 1943 to the end of 1944 there was a gradual decline in the percentage of quarters 
infected with streptococci. In the Holstein herd the actual incidence of infection 
at  the onset of the study was 12.6 per cent of quarters. The incidence decreased 
during 1938 to about nine per cent, increased during 1939 to about 12 per cent, 
decreased in 1940 to about nine per cent, and decreased during the first half of 
1941 to about five per cent. In the latter part of 1941 and the early part of 1942 
the incidence of infection increased slightly, and from then until the end of 1944 
there was an almost constant increase to about 30 per cent. At no time was there a 
spreading of infection sufficient to be termed an epizootic. 

The trend of the incidence of mastitis mas approximately the same in each of the 
herds. During the first five months of 1938 it was about ten per cent, then in- 
creased sharply in June and July (mastitis outbreak), and receded gradually during 
the rest of the year to about five per cent in December. During the entire year of 
1939, the incidence remained at or near five per cent in both herds. During the 
first four months of 1940 the incidence was less than ten per cent, then increased 
sharply in May, June and July (mastitis outbreak), and receded sharply in August 
and September to about five per cent in October, and this was maintained during 
the rest of the year. During the entire year of 1941, the incidence remained near 
ten per cent, with a very gradual increase from slightly below ten per cent to slightly 
above ten per cent. During January, February, March, and April 1942, there 
was a very severe rise in the incidence of mastitis to about 25 per cent in the Guern- 
sey herd and about 40 per cent in the Holstein herd (mastitis outbreak). This 
peak was maintained, approximately, during May, June, and July, and was followed 
by a very gradual decline during the rest of 1942 and most of 1943. It was not 
until October, 1943, (18 months after the peak of the outbreak) that both herds 
reached an incidence of ten per cent or lower. Such observations were not con- 
tinued through 1944. It should be noted that the incidence of mastitis in the 
Holstein herd was always equal to, or greater than, the incidence of mastitis in the 
Guernsey herd. 
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FIG. 1 .-The average daily temperature and total precipitation for each month of the first three years, the monthly incidence of mastitis 
for  the first six years, and the monthly incidence of streptococcal infection (actual and corrected for age) in each herd for the entire seven 
gears. 
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In Figure 2 are shown the closeness of the relationship between age and infection 
(correlation coefficients) and the pattern that infection and age made when the 
observations covered an 84 month period (diagonal lines). The difference in the 
direction of these prediction lines is not considered significant because 59.5 per 
cent of the observations occurred in the area common to both lines plus their 
standard errors of estimate. 

figure 3 shows the average daily pounds of milk produced per lactating cow 
each month during the years 1939 and 1940 for each herd (breed). In  general, 
milk production was at its lowest in November or December, increased each month 
from January to May, then decreased each month. 

DlSCUSSION 

It has been shown previously (37) that the relationship between the average age 
(as lactation periods) of the herds studied and the incidence of streptococcal in- 
fection was so significant that all other factors of possible importance in the genesis 
of such infection are relegated to a subordinate position (38). But, while this 
was definitely the case in the herds studied, it does not necessarily follow that the 
many other factors or conditions, thought by so many to be of importance, are of no 
importance whatever. On the contrary, such a matter as the degree of exposure 
must be of some importance in any infectious disease, because individual resistance 
is merely a relative quantity that theoretically can be overcome by a sdliciently 
large number of the specific causative microorganisms. Thus the feedmg, breed, 
age, milking method, climate and weather, sanitation, and segregation will be 
considered in relation to streptococcal infection of the udder. 

So far in our reports (36,37,38) we have not considered in detail the idammation 
(mastitis) phase of the problem. It has already been emphasized sufficiently that 
a distinct difference exists between the infection and idlamma tion phases, in that 
one is a cause and the other a result. However, the same influences of feeding, 
breed, etc. mentioned above might operate to cause or allow an infection to pass 
into the idammation phase, as well as they might operate in allowing or aidiqg 
an infection to become established. 

Thus it is necessary to attempt to assay such posible factors in the light of both 
the infection and inflammation phases. In order to do this, it is considered ad- 
vantageous to deal with both phases at  once (under each of the headings) as they 
could have been influenced in this study by any particular condition. 

Feeding 
Infection. The possibility is seldom mentioned in the literature that feeding 

might influence the resistance of the udder to infection with streptococci. Hucker 
and Reed (16) have shown that the feeding of irradiated yeast did not protect the 
udder from infection with streptococci, and Huffman and Moore (L. A.) (19) found 
that the feeding of cottonseed meal (to cows up to the end of their second lactation 
period) as the principal source of protein did not increase the susceptibility of 
heavy milking cows to udder infection. 

In the present study there were only two points on which any discussion may 
be of d u e :  a constant difference in the rate of grain feeding between the herds 
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(breeds), and a seasonal change in the character of the nutrient intake which oc- 
curred in both herds when they were turned to pasture each year in the spring. 
In the first case no significant difference occurred in the incidence of streptococcal 
infection in the two herds (Fig. 2) during the seven year period. In the second 
case, both herds were handled in the same way when the greatest influence would 
be felt (first month of pasture), so that for the change from barn to pasture feeding 
to have been an influence (good or bad) in infection of the udder, there would have 
had to be a seasonal change in the incidence of infection. That such was not the 
case can be seen by reference to Figure 1; there was no increase in infection during 
the pasture months of May, June, July, August and September that could be 
considered of significance with respect to the feed consumed. There was a decrease 
of infection in both herds during the spring of 1940, but this began in April before 
the cows were turned to pasture. No explanation of this decrease can be offered. 

Morstitis. Most information in the literature (34) regarding the influence of 
feeding on the occurrence of mastitis (general sense) appears to relate to the ability 
of feeding to cause an infection to pass into the inflammation phase (mastitis in 
the true sense). As such an influence, feeding has been thought of as (a) the amount 
of protein, (b) the amount of corn products, or (c) the amount of feed consumed in 
relation to the amount of milk produced (rate of grain feeding). 

With regard to the amount of protein fed in the grain ration to dairy cows, Moore 
(J. S.) (31) reported that the heavy feeding of cottoonseed meal (one of the richest 
of all feeds in proteins, containing from 32 to more than 37 per cent digestible crude 
protein (32)) caused mastitis and loss of quarters, whereas little trouble occurred 
in groups of cows that did not receive cottonseed meal, although all groups produced 
similarly. Inasmuch as the groups were not known to be equally infected, however, 
i t  is impossible to conclude with any certainty that heavy protein feeding in this 
case contributed to the passing of infection from the infection phase to the in- 
flammation phase. Huffman and Moore (L. A,) (19), mentioned above with 
regard to the possible effect of feeding on infection, found that mastitis was not 
more prevalent in cows receiving cottonseed meal as the principal source of protei. 
In this instance also, no proper conclusion can be formed, inasmuch as the animals 
were relatively free from infection, and therefore heavy protein feeding could not 
act to excite an infection to pass into the inflammation phase. 

Hotis and Woodward (15) attempted to obtain definite information on the effect 
of high protein feeding (cottonseed meal) on the ability of the udder to secrete 
milk of normal composition (chloride content and the number of cells). Eight 
cows were studied during a 22 week period: two were maintained on a high protein 
ration, two on a low protein ration, two received low protein during the firet 11 
weeks and high protein during the second 11 week period, and two others received 
the high protein and then the low protein rations. It appears that the animals 
were adequately considered from the standpoint of both infection and inflammation, 
and the results showed that a high protein ration had little, if any, influence on the 
composition of the milk. Miller and Wise (26) studied the effect of feeding cotton- 
seed meal as the only concentrat& on several components and properties of milk 
(any mastitis-producing effect was not a primary purpose) and found that, after 
four months of feeding, a cottonseed meal group of eight to ten cows showed differ- 
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ences in milk composition not shown by a control group of eight to ten cows. The 
change of importance here was a lowering of the casein nitrogen expressed as per 
cent of the total nitrogen to a point that would be considered by Rowland’s stan- 
dards (44) as indicative of chronic mastitis. Although no observations were made 
from which i t  could be said that the groups were equal in their incidence of infection 
at the onset of the feeding period, and although incidental observation established 
the fact that no great difference was noted in the gross occurrence of mastitis in 
the two groups, nevertheless chemical change indicative of mastitis was apparently 
produced as a result of the feeding of cottonseed meal. 

Thus of the four studies cited, Moore (J. S.) reported that heavy protein grain 
feeding caused mastitis but the study groups were not balanced for initial infection; 
Huffman and Moore (L. A.) reported the opposite but also failed to control the 
infection status of the study group; Hotis and Woodward showed, in apparently 
well-balanced but very small groups, that little, if any, increase in mastitis was 
produced; and Miller and Wise demonstrated a change in composition of the milk 
possibly indicative of mastitis, but, again, the groups were not known to be balanced 
for initial infection. It can be said, therefore, that it has not yet been established 
that high protein grain feeding has or has not an influence on the passing of an 
infection from the infection phase to the mastitis (idammation) phase. Although 
the feeding of a grain ration of the same, and of a constant, protein concentration 
to the two herds for the duration of the study period prevents us from adding to 
this particular phase of the problem, information given below regarding the effect 
of a change from barn feeding to pasture feeding on the mastitis incidence in these 
herds might be relevant. 

With regard to the effect of heavy corn feeding, Moore @. N.), Henderson, 
Van Landingham and Weakley (30) found no significant difference in the incidence 
or severity of mastitis between two groups of 10 cows receiving a heavy corn ration 
or a normal grain ration (each ration contained 12.5 per cent digestible crude 
protein). 

With regard to the effect of the rate of grain feeding on the occurrence of mastiiis, 
Moore (E. N.), Henderson, Van Landingham and Weakley (30) found no difference 
between limited grain feeding (eight to ten pounds daily) and feeding at  the rate of 
one pound of the same feed for each three and one-half pounds of milk produced 
by two groups of eight cows in their first and second lactation periods. In  the 
present study 322 milking animals were observed during a period of seven years. 
Apprordmately one-half of these were of the Guernsey breed and were fed grain at 
the rate of one pound for each three pounds of milk produced, and approximately 
one-half were of the Holstein breed and were fed the same grain ration at  the rate 
of one pound for each four pounds of milk produced. Yet the occurrence of mastitis 
in the Holstein herd was always equal to or greater than in the Guernsey herd 
(Fig. l), exactly opposite to the rate of grain feeding, even though the incidence 
of streptococcal infection, when corrected for age, was not significantly different 
in the two herds. This distinct difference between the incidence of mastitis in the 
herds, therefore, was probably not due to the composition or rate of grab feeding 
(see “Breed”). 
In the management of these herds a radical change occurred each year in the 
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diet of all the corn when they were first turned to pasture in May. It was the 
practice for the first few weeks of the pasture season to allow the cows to graze for 
several hours during the morning and afternoon. They were not allowed to remain 
on pasture overnight until about the middle of June. No change was made in the 
quantity of grain fed but, because the barn feeding of roughage was ad libitum, the 
amount of such roughage consumed naturally decreased as the amount obtained 
on pasture increased. The percentages of all nutrients obtained from pasture 
(calculated by difference from the known amount of hay, grain, or silage fed and 
the actual 4 per cent fat corrected milk produced) were, for the Guernsey herd, 
62.8, 36.2 and 68.3, respectively, for the years 1938, 1939 and 1940; and for the 
Holstein herd, 64.4, 36.1 and 66.5, respectively. 

F’igure 1 shows that an outbreak of mastitis which occurred in both herds in 1938, 
appeared in June and reached its peak in July. Another outbreak of mastitis 
occurred in 1940, appearing in both herds in May and reaching its peak in July. 
Both outbreaks began to subside in August and could be considered to have abated 
completely by the time all cows were codbed to the barns for winter. In 1939 
there was no outbreak of mastitis in either herd at  any time.a These outbreaks 
are known to have resulted from the greater activity of existing streptococcal and 
staphylococcal infections (the passing of infections from the infection to the in- 
flammation phase). 

Thus during the years of 1938 and 1940 when the herds were receiving from 
pasture 63 to 68 per cent of the nutrients consumed, there were mastitis outbreaks 
beginning early in the pasture season. In the intervening year, 1939, when only 
36 per cent of the nutrients consumed came from pasture, no mastitis outbreak 
occurred. The high nutrient intake from pasture in 1938 and 1940, and the low 
nutrient intake from pasture in 1939, were most certainly related directly to a 
difference in precipitation (Fig. 1). Precipitation is a part of weather, and, inas- 
much as weather is also thought by some to be reIated directly to the occurrence of 
mastitis, this aspect will be pursued further below under the heading “Climate 
and Weather.” 

Breed 
Infection.’ We have not found any evidence in the literature that one dairy 

breed is any more or less susceptible to streptococcal infection or mastitis than 
another. In the present study (Fig. 2) there was no significant difference in the 
occurrence of streptococcal infection in the two breeds, Guernsey and Holstein. 

Mastitis. As for mastitis, there is clearly a difference between the breeds (Fig. 1) 
in that the incidence of mastitis in the Holstein herd frequently was greater, and 
never was less, than that observed in the Guernsey herd. This difference, with its 
widening during periods of stress, circumstantially indicates that the infection 
phase passed more readily into the inflammation phase in the Holstein cows than 
in the Guernsey  COW^. It is of interest to note in this regard that Caulfield and 

a This discussion is not carried beyond 1940 because adequate supporting data on 
weather were not available, and because the only subsequent mastitis outbreak 
clearly began before the pasture season and, therefore, was probably due to other 
factors or conditions. 
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Riddell (3,4) found that the chloride content was higher and the acidity lower in 
milk from cows of the Holstein breed than in milk from cows of the Guernsey breed. 
Inasmuch as the chlorides increase and the acidity decreases in the idammation 
phase, it is possible that these observations parallel those of the present study. 

Age 
Infection. The relationship of streptococcal infection to age has already been 

considered in detail (36, 37). 
Mastitis. The relationship of streptococcal mastitis to age has, however, received 

little attention. Plastridge, et al. (40) have shown that not only does the incidence 
of streptococcal infection increase with age, but the resulting mastitis increases also. 
This is exactly as i t  must be, inasmuch as the predominant cause of mastitis (Str. 
Qgalactiae) increases with age, and there is no doubt that, on an individual animal 
basis, the same could be demonstrated in the present study. Because of the way 
in which the data are presented in this analysis, however, and because of the three 
mastitis outbreaks that occurred, it is not possible to show whether there was a 
month to month relationship between the average age of the herds and the incidence 
of mastitis. 

MiZking method 
Although the method of milking is broad enough to be broken into numerous 

parts, most studies deal only with whether the milking act is performed manually 
or by machine, and whether the milking act is complete or incomplete. The latter 
point is usually mentioned only in relation to machine milking but might apply 
to hand milking also under certain circumstances. 

Infection. Meigs, et al. (24), Hucker (18), and Cone (5) have demonstrated that 
the milk of cows (uninfected as well as infected with streptococci) milked by ma- 
chine had a higher cell content or a higher chloride content than did that of cows 
milked by hand. Meigs et al. suggested that such change in the secretion indicated 
an injury to the tissues and that, if carried far enough, the injury would render the 
udder tissues a better medium for bacterial growth. Cone (5) and Peterson (42) 
apparently agreed in principle with Meigs et al., and Cone showed a greater inci- 
dence of streptococcal infection in machine milked cows than in hand milked cows, 
but did not consider the differenceof significance. Peterson, on the other hand, 
although inferring that non-obvious injury to the inner lining of the teat and gland 
might significantly predispose to infection, has not advanced any supporting evi- 
dence. Hucker found a higher incidence of streptococcal infection in machine 
milked cows than in hand milked cows but, as previously pointed out (38), the 
true sigacance of any such difference cannot be determined unless a correction 
for the age factor is made. 

In  the present study, the two herds were milked by hand for the first 53 months, 
and by machine for the last 31 months. The change was made abruptly, and not 
without some difficulties, as the personnel had to become accustomed to the new 
method. From the actual incidence (uncorrected) of streptococcal infection before 
and after the change was -de (Fig. l), one could readily conclude that machine 
milking Significantly contributed to the spread of streptococcal infection, inasmuch 
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as infection clearly increased within the first twelve months of the machine period 
and continued to increase toward the end of the study period to a height not ob- 
served prior to the introduction of machine milking. Reference to the incidence 
of infection after correction for the age factor (Fig. l) ,  however, shows that such a 
change in the milking method did not significantly alter the streptococcal infection 
status of the herd. 

Espe and Cannon (7) have reasoned that with machine milked cows there is 
a greater danger of injury to the teat sphincter than with hand milked cows, and 
that a teat whose sphincter becomes eroded a t  the external orifice seems to offer a 
greater opportunity for infection of that quarter than one which shows no erosion. 
In the present study such “erosion,” or dilatation of the streak canal’s outer aspects 
with cordcation of the lining epithelium, occurred in both herds soon after the 
introduction of milking machines but had never been noticed before. It was more 
prominent in the Guernsey breed, particularly in those individuals whose teats 
were pointed rather than blunt, and tended to decrease after a time but was still 
present to a certain extent to the end of the study. Though no detailed record 
was kept of the occurrence of this condition, it was desnitely present, and yet no 
significant rise in streptococcal infection resulted. Neave, Sloan, and Mattick (39) 
observed this same condition in 12 cows during a mastitis outbreak, but only six of 
the cows became “affected with mastitis.” Thus the mere presence of “erosion,” 
or “chapping” of the external teat meatus cannot be said to predispose to infection 
of the quaxter with streptococci. 

To our knowledge, no one has presented data to show whether incomplete milking 
contributes to the spread of Str. agolactiue infection of the udder. During the 
present study, in the pre-machine period, a state of labor unrest became apparent 
about June 1941 and increased in severity to the time of the declaration of war by 
this country in December 1941. FollopVing this the condition became acute and 
forced the introduction of milking machines in May 1942. Prior to June 1941, 
the men who milked the cows were selected for their ability to milk properly and 
usually remained on the job for more than one year. In  the second half of 1941, 
good milkers became more and more scarce and the men remained on the job for 
shorter periods. This condition became much more marked in and following 
December 1941, and is considered to have been responsible for the severe mastitis 
outbreak that began in January 1942 and that abated only after machine milking 
was instituted. As a result of this unrest, hand milking was increasingly incomplete 
and lacking in uniformity, yet there was no significant increase in the incidence of 
streptococcal infection at  this time (Fig. 1: Pre-Machine Period). 

Mustitis. As was mentioned above, Meigs et al. (24)) Hucker (18), and Cone (5) 
have demonstrated that the milk of cows (uninfected as well as infected with 
streptococci) milked by machine had a higher cell content or a higher chloride 
content than did the milk of cows milked by hand. Such an effect would indicate 
that machine milking might contribute to the passing of an infection from the 
infection phase into the inflammation phase. From the present study, because 
of the severe mastitis outbreak that occurred before the milking machines were 
introduced, and because of the failure to carry the mastitis observations beyond 
December 1943, we cannot say that machine milking did or did not contribute to 
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the passing of an infection from the infection to the idlammation phase. It can 
be said, however, that the outbreak subsided (even though very slowly) after the 
change in the milking method and that, if this outbreak was due to incomplete 
and non-uniform hand milking, as me think was the case, the use of milking ma- 
chines even in relatively inexperienced hands was preferable to improper hand 
milking. 

Inasmuch as this outbreak (a) occurred in the barn under conclitions (other 
than those involving milking personnel) that had not been conducive to any previous 
outbreak of mastitis, (b) was not preceded or accompanied by an increase of strep- 
tococcal or any other infection, (c) was so prominently associated with labor a- 
culty, and (d) subsided when milking machines were introduced, we consider it 
justified to conclude tentatively that the 1942 mastitis outbreak was, in fact, 
brought about by incomplete and non-uniform (hand) milking. An almost 
identical circumstance was reported by Moss (33) in which a hand milked herd in 
Hawaii experienced severe labor trouble immediately following December 1941. 
A marked increase in clinical mastitis (infection not reported) occurred a t  the 
same t h e  and subsided when the labor conditions were straightened out. Our 
observations and those of Moss lend support to the experimental results of Schalm 
(49) to the effect that incomplete milking precipitates mastitis in already infected 
cows. 

Climate and weather 
Climate and weather may affect the physiology of the cow mainly as temperature 

and moisture (and their combined effects), principally through direct action on 
the body (exposure), and indirectly by influencing the chemical composition of the 
food consumed and the presence and activity of other forms of animal life (insects, 
etc.) which at times might concern the well-being of the cow. 

The distinction between climate and weather is more or less artificial, since the 
climate of a place is merely a build-up of all the weather from day-to-day and the 
weather is merely a day-byday breakdown of the climate (11). It is a useful 
distinction in the present study, however, because, having made this study in 
only one place, we can evaluate the effect of climate on udder infection and mastitis 
only by comparison with the work of others. In the case of weather, on the other 
hand, we have been able to obtain reliable month-to-month data on temperature 
and precipitation for a period of 36 months, during which time considerable natural 
change occurred in the udder disease picture of the herds (Fig. 1). Furthermore, 
the importance of this relatively short period of weather observation is augmented 
by the fact that it coincided with the first three years of the study: in two of these 
years mastitis outbreaks occurred after the cows were released from barn con- 
hement, and in the intervening year the incidence of mastitis remained throughout 
at a constant low level. 

Injection. To our knowledge no evidence has ever been presented showing 
that climate might be a factor in the relative prevalence of streptococcal infection 
of the udder. The widespread occurrence (34) of infection throughout the world 
and the more or less general manifestation of an increasing-with-age pattern (36) 
demonstrate that any possible effect climate might have would be small. Simi- 
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larly, we know of no evidence presented showing that weather might be a factor. 
In addition to the fact that many of the general observations concerning strepto- 
coccal infection in the present study (36,37,38) are in agreement with those made 
in other parts of the world, no seasonal difference in the amount of infection was 
noted at any time (F’ig. 1). Thus climate and weather probably have little bearing 
on the genesis of streptococcal (Stp, agulactiae) infection of the udder. 

The lack of any seasonal difference in the occurrence of streptococcal infection 
in the present study bears an important relationship to the work of Sanders (45,46) 
and of Ewing (8). On the basis of artificial transmission experiments, in which 
flies were fed on milk containing very large numbers of streptococci, Sanders re- 
ported that Musca domestica and Hippekutes spp. flies are natural vectors of the 
streptococci of mastitis. On the other hand, Ewing was unable to demonstrate 
Str. agulactiae either externally or internally in numerous M. dornestica trapped 
under natural conditions in a dairy barn in which approximately 30 per cent of 
the cows were infected with streptococci. In the present study, the seasonal 
presence of large numbers of unidentified flies (many of which probably were M. 
domesticcr) in the unscreened dairy barns and in the pasture areas during the warmer 
months of each year, and the virtual absence of flies during the colder months, 
would make necessary a seasonal change in the natural occurrence of streptococcal 
infection if flies were able to contribute significantly to the spread of such infection. 
That such was not the case has been mentioned already. 
Mastitis. It is apparent from the literature that streptococcal mastitis occurs in 

many climates but nothing is known of the part played by climate in the passing 
of an infection from the infection phase to the infIammation (mastitis) phase. 

In the present study, the occurrence of outbreaks of mastitis in both herds in 
1938 and in 1940, after the animals were released from barn confinement (Fig. l), 
makes necessary the serious consideration of weather as a contributing cause of 
these outbreaks. It is possible *that weather changes could so affect a cow that an 
existing streptococcal infection of the udder would pass into the inflammation 
phase as a direct result, and i t  is a popubr conception that such things as chilling 
of the udder excite existing infection, thus causing flareups. Adequate obser- 
vations or experimental results are, however, notably lacking in the literature. 
Schalm (48, 50) has observed that in California dairy herds, which are usually 
kept out-of-doors all year, mastitis is often more serious in winter than during 
other seasons. This he attributed to exposure to rain and mud which aggravated 
the infection. In the present study, inasmuch as distinct mastitis outbreaks 
occurred in both herds soon after they were allowed to graze in the spring of 1938 
and 1940, both of which were known to be wet yearsr and inasmuch as a mastitis 
outbreak did not occur in either herd in 1939, a dry year, one might be justised in 
thinking that moisture in the cooler spring pasture months contributed to flareups 
through a c h w  action (the animals were seldom exposed to mud deeper than 
their hooves.) 

Although the relationship between weather and mastitis cannot be decided on 
the basis of data, now at our disposal, reported studies on body and udder temper- 
ature in relation to environmental temperature do not encourage the assumption 
that weather action is entirely direct, as in chilling. Thus GsaIaas (10) has shown 
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that when average body temperature of cows was 101.0"F. a t  an average air temper- 
ature of 50"F., it was raised to 103.2"F. only when the average air temperature 
reached 95°F. Changing from barn confinement to daytime pasture in the present 
study during May (average air temperature 50" to 60°F.) and then to full-time 
pasture in June (average air temperature 60" to 70°F.) mould not be expected to 
upset radically the temperature regulating mechanism of the animals. Further- 
more, Cornejo, Espe and Cannon (6) have shown that the feat and milk cistern 
temperature of cows kept in a barn a t  a temperature of 58' to 70°F. averaged 2.5" 
to 3.0" lower than their rectal temperatures, but when cows were subjected to sub- 
zero weather the observed differences increased to only about 5°F. 
In addition to the possible direct relationship between the observed outbreaks of 

mastitis and the weather, the possibility of an indirect effect of weather on the 
occurrence of mastitis through the quality and quantity of food consumed by 
grazing young pastures must be considered. Young succulent herbage is richer 
in protein than mature plants, contains more potassium, calcium, phosphorus, 
and magnesium, and is higher in vitamins. The mineral content decreases and the 
carbohydrate content increases as plants approach maturity. 

the yield and nutritive value of grasses. Temperature also plays an important 
part, as do type of soil, variety of crop, and kind and amount of fertilizer. Climatic 
conditions so affect respiration, assimilation, photosynthesis, and other physio- 
logical processes (of the plant) that the composition of both the mineral and organic 
matter of crops may be greatly modified even though they are grown upon identical 
soils (1). 
In the present study, each herd suffered a mastitis outbreak in 1938, beginning 

in June. Both herds began pakture on May 1 : the Guernsey herd had a continuous 
grazing period of 121 days during which the animals received 62.8 per cent of their 
nutrient intake from pasture; the Holstein herd had a continuous grazing period 
of 37 days during which they received 64.5 per cent of their nutrient intake from 
pasture. 

In 1939 there was no increase in the incidence of mastitis when both herds were 
turned to pasture on May 10: the Guernsey herd had a first grazing period of 39 
days, followed by later periods amounting to a total of 79 days during which 36.2 
per cent of their nutrient intake was from pasture; the Holstein herd had a first 
grazing period of 28 days, followed by later periods amounting to a total of 52 days 
during which 36.1 per cent of their nutrient intake was from pasture. 

In  1940, each herd suffered a mastitis outbreak beginning in May. Both herds 
began pasture on May 15: the Guernsey herd had a first grazing period of 57 days 
followed by later periods amounting to a total of 105 days during which 68.3 per 
cent of their nutrient intake was from pasture; the Holstein herd had a continuous 
grazing period of 46 days during which 66.5 per cent of the nutrient intake was 
from pasture. 

Thus it can be seen that the change from complete barn feeding to barn feeding 
supplemented by pasture (grid the change to outdoors) was accompanied by mas- 
titis outbreaks in those years (1938 and 1940) in which precipitation was high in 
amount or in accumulation, whereas such a change in feeding during the inter- 

It is recognized that moisture is probably the greatest single factor infiuencing * 
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vening year in which the precipitation was low was not accompanied by mastitis 
outbreaks. It is realized that the coincidental occurrence of mastitis outbreaks 
and pasturing during the wet springtime does not prove that a relationship exists 
between the chemical composition of the forage and the occurrence of mastitis. 
All that is maintained is that weather appeared to be related to the outbreaks, 
and that there is just as much reason for thinking that this effect could be indirect 
through the action of weather on the chemical composition of the plant as there 
is for thinking that the werather action was direct as in the sense of chilling. 

Though no general body disturbance was observed in the present study, one 
cannot help but notice that these outbreaks bear some resemblance to grass tetany 
of cattle. For example, Msdsen (23) asserts that while the cause of this condition 
is still obscure, it is probably not a simple magnesium deficiency, since pasture 
grass is a good source of this mineral. Young, fast-growing pasture grass on well- 
fertilized pastures is believed by some to contain an unbalanced content of minerals 
or toxic products which cause the disease. Sjollema (52) believes that heavy 
grain feeding in winter, together with limited roughage consumption, predispose 
cattle to this disease, sihce such rations are usually low in calcium and high in 
phosphorus. A condition called “grass tetany” is reported by Quin (43) to occur 
in Kansas, Nebraska, and Oklahoma among cattle turned out to young lush pastures 
of rye, wheat, or barley. Metzger (25) has found that, with few exceptions, the 
cases reported in Kentucky occur in cows grazing on young, rapidly growing grass, 
and the record rainfall during the spring of 1935 caused B marked increase in the 
number of cases. 

In  this regard, an experience of Miller and Wise (26) (beyond that mentioned 
above; “Feeding: Mastitis”) appears to be of some significance. The data pre- 
sented by these workers, concerning the chemical composition of the milk secreted 
by two groups of eight to ten cows, one of which was fed cottonseed meal as the 
only concentrate and the other a mixture of corn gluten meal, wheat bran, ground 
corn, and oats, but both receiving the same roughage, show that a physiological 
upset was experienced by several individuals of the cottonseed meal group when 
all the cows were turned on pasture in May (South Carolina, 1940). The upset 
was characterized by anorexia, decreased milk production, and abortions and was 
seen only in the cottonseed meal group. As previously mentioned (“Feeding: 
Mastitis”), the cottonseed meal group had shown chemical changes in their se- 
cretion indicative of chronic mastitis (low casein number) after four months of the 
cottonseed meal feeding. These changes continued in this group until the pasture 
period three and one-half months later, a t  which time they increased sharply. This 
sharp increase of values was undoubtedly due in part to the decrease in volume 
of milk secreted that occurred as part of the gross physiological upset. Neverthe- 
less, the physiological upset appeared to have been precipitated by the change 
from barn feeding to pasture, and the control group, while not having shown milk 
composition changes of a mastitis nature prior to pasture, and while not having 
shown the gross physiological upset when turned to pasture, did show some lesser 
change in milk composition (non-casein nitrogen; iodine number and refractive 
index of butter fat) as B result of having been turned to pasture. 

It is fully realized that Miller and Wise made no observations on udder infection 
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and mastitis (except some mastitis observations of a very superficial nature), and, 
therefore, no exact inforution of mastitis significance mas obtained. Nevertheless, 
certain of the observations cannot be overlooked: (a) the change from barn feeding 
to barn feeding supplemented by pasture was accompanied by a disturbance of the 
cows measured by the chemical composition of the milk and by gross symptoms, (b) 
the disturbance was more clearly apparent by far in the group consuming cotton- 
seed meal, and (c) cottonseed meal much more closely approximates young SUCCU- 

lent herbage in its percentage content of protein and mineral‘ than does an ordinary 
grain concenhte mixture. 
In addition to the possibility that a direct action such as chilling, or an indirect 

action of the chemical composition of the food consumed precipitated the occur- 
rence of mastitis in cows already infected with streptococci (and staphylococci), 
it should be mentioned for the benefit of future studies that the nature of the food 
consumed has a definite effect on the physiology of the rumen in ways that might 
be involved in the present problem. 

SanittaW 

Technically speaking, sanitation, as the establishment of environmental con- 
ditions favorable to health, should include such already considered matters as 
feeding and the milking method, and perhaps even climate and weather. It could 
also include segregation, in that the segregation of a diseased individual from the 
general mass might contribute to the establishment of environmental conditions 
more favorable to the health of the group as a whole. 

But in the every-day use of the word “sanitation” we think more in terms of the 
erection of barriers to the spread of micro-organisms from one individual to mother; 
in this case the spread of Str. agalQcticSe from cow to cow. For the purpose of this 
discussion, therefore, we will include under sanitation those things that concern 
the immediate environment of the udder, such as the bedding, the stall, and the 
care taken (mainly through cleanliness and disinfection) to limit the secretion of 
one udder from contacting another. Segregation will be considered separately. 

Infectiora. A great number of authors (34) have expressed the opinion that 
better sanitation (hygiene) would be sufficient to avoid or to reduce sigficantly 
the spread of streptococcal infection. Statements such as “a successful program 
for the control of mastitis must be based primarily upon a knowledge of the methods 
by which the disease spreads. . . and involves establishment of milking practice 
and herd management methods that prevent spread of the causative micro-organ- 
isms from diseased to healthy cattle” (47) are most common. Yet nowhere in the 
literature on bovine mastitis is there to be found adequate observational or experi- 

4 When the composition of cottonseed meal (CSM) and the control grain mixture 
(CGM) fed by Miller and Wise were estimated according to Morrison”, it was found 
that, while the total digestible nutrients of the two rations were approximately the 
same (75 to 78 per cent and 69 to  75 per cent respectively), the carbohydrate, fat, and 
mineral content were markedly different: digestible crude protein 35 per cent for 
CSM and 14 per cent for CGM, carbohydrate 24 per cent for CSM and 50 per cent for 
CGM, fat 8 per cent for CSM and 4 per cent for CGM, and CSM was two to  three times 
as rich in potassium, calcium, phosphrous, and magnesium as was CGM. 
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mental evidence that sanitation can prevent the spread of Sfr. ~gductim in a herd, 
or even that it can reduce the spread. In every case, to our knowledge, the evi- 
dence is either inadequate or is qomplicated by some other measures such as segre- 
gation, elimination, or treatment. 
On the other hand, Bryan (2) has reported that in one herd s€reptococcal infection 

continued to spread in spite of excellent sanitation (adequate bedding, washing 
udders with disinfectant prior to milking and rinsing the milking machine in dis- 
infectant between cows). Minett (29) has very clearly pointed out that even 
the best managed herds, as far as cleanliness is concerned, often have as much 
mastitis, as or even more than, others and that it is impossible to control strepto- 
coccal mastitis by sanitary (hygienic) measures alone. Furthermore, the detailed 
investigations of the Imperhl Bureau of Animal Health (21) have shown that 
Str. ugulocticrt! could be isolated as frequently from the outside of the teats of cows 
in four herds on which disinfectant (hypochlorite) solution was used for washing 
the udder preceding the routine milking, as it could in Wee herds on which no 
disinfectants were used. 
In the present study, sanitation was the same in both herds a t  any time: the 

bedding was adequate and the same in each barn, each cow was trained to a par- 
ticular stall, stall construction provided a concrete curb to reduce contact between 
stalls, milking onto the floor was prohibited, udders were washed with hypochlorite 
solution (200 parts per million) prior to being milked (one towel a'nd one bucket of 
disinfectant for each ten cows while hand milking was practiced; separate towels 
and clean disinfectant for each cow when machine-milking was practiced), and 
hands or teat cups'were rinsed in disinfectant prior to millung each cow. Never- 
theless, it is obvious from the month-by-month incidence of streptococcal infection 
(Fig. 1) that this good level of sanitation was entirely unable to prevent the spread 
of infection, inasmuch as the amount of infection in the herd increased and de- 
creased a t  will in direct and close relationship to the average age of the herd (Fig. 2) 
(37). Even the use of separate towels and clean disinfectant solution during the 
31 month machine milking period did not result in a lower incidence of infection 
than when one towel and one bucket of disinfectant were used for each ten cows 
during the 53 months prior to the machine milking period when the herds were 
milked by hand. During the last 12 months of the machine milking period the 
teats of all cows were dipped in clean chlorine solution (200 p.p.m.) immediately 
after each milking with no apparent effect on the incidence of infection. 
In the light of the recent studies of Harrison (12), Hay (14), the Imperial Bureau 

of Animal Health (21), and Spencer, McCarter, and Beach (53), the inability of 
the good level of sanitation practiced in the present study to prevent the spread of 
infection is not surprising because: (a) when cows infected with Str. agalQctiae 
are milked by hand, this organism may become part of the resident flora of the 
skin of the hands (12,53), (b) washing of hands followed by rinsing in 8 chlorine 
solution will not remove all Str. uguhtiae from the hands (12,53), (c) Str. ugalactiae 
can be recovered from the teat cups of milking machines used in herds where such 
infection exists (14), (d) no method of rinsing or disinfecting milking machine teat 
cups that has been reported in practical use would be entirely effective in removing 
Stp. ugaZactiCre during the cow-to-cow use of a machine (la), and (e) the contami- 

. 
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nation of the hands of milkers apparently is passed fo all objects that they 
touch (21). 

Such evidence can mean merely that present methods of sanitation are not 
adequate for the prevention of the spread of Sfr.  agalactia, and this was the main 
conclusion of the Imperial Bureau of Animal Health study (21). A fact that 
should have been obvious to previous workers was also pointed out in that study: 
if a really effective antiseptic technic were known and used, the spread of Str. 
agulactiae infection would stop or sign3cantly reduce at once and uninfected in- 
dividuals could be kept in the same barn with infected individuals with little chance 
of becoming infected! 

Matitis. There appears to be no information in the literature on the part played 
by sanitation (in the sense indicated above) in the passing of an infection from the 
infection phase to the idammation phase. 

. 

Segregation 

Segregation, as the separation of the infected individuals of a group from those 
not infected, is aimed a t  reducing or preventing the contact of an uninfected udder 
with an infecting organism and, therefore, at reducing or preventing the occurrence 
of Str. agaktiue infection of the udder. As usually used with reference to udder 
infection and mastitis, the term mans the separation into groups within the same 
building; whereas when the infected individuals are removed from the building 
(or the premises) the term “elimination” is usually employed. When cows are 
segregated within the same building for the purpose of attempting to reduce the 
spread of infection, they are milked in the order of uninfected ones first followed by 
the infected ones. 

I n f e c h .  Minett, Stableforth, and Edwards (27), Plastridge et al. (40, 41) 
and Little (22) have achieved and maintained Str. agaluctiae-free herds by means 
of elimination. Each has pointed out, however, that, as long as an infected indi- 
vidual was allowed to remain in the herd, the spread of Str. ugalactiae to uninfected 
cows was not stopped. Stableforth, Edwards, and Minett (54), Seelemann and 
Hadenfeldt (51), Hucker and Himison (17), and Hay (14) have shown that sepa- 
rating the infected cows within the barn and milking them last was unable to stop 
the spread of Sir. ugakrctiae infection. In some cases the spread was thought 
to have been reduced by the removal of some of the infected individuals, and at 
times other measures such as sanitation were given a share of the credit for an 
apparent improvement, but, as previously pointed out (38), any reduction in the 

ti Further work along this line has been conducted by Hughes and Edwards (20); 
who have found that cetyl-trimethyl-ammonium bromide (CTAB) was distinctly 
superior to various chlorine and chloroxylenol preparations available in England on 
the basis of in  vitro experiments with Str. agalactiae. The application of one per cent 
CTAB in a lanette n-ax-oil base, twice daily, to  the teats of cows and the milkers’ 
hands for over two months at the time of milking in a dairy herd appeared to reduce 
the spread of Str. agalactiae infection. However, after application for three months, 
lesions of the teats developed that were apparently due to the CTAB, and there waa 
a rapid increase in Str. agalactiue infection. 
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spread of Str. crgarkrctiae under conditions short of elimination must deal with the 
age factor in order to be of any great value. 
In the present study the standing position (milking order) of the cows in each of 

the two herds was not regulated during the first 13 months (Fig. 1). At the be- 
ginning of the study, and during this pre-segregation period, the standing position 
of the herds was entirely at the discretion of the herdsman, and the assurance can 
be given that, when the herds werenot segregated as part of this study, the standing 
position of the cows was in no way affected by their age, infection or mastitis status. 
Then during the next 21 months, the segregation period, both herds were segregated 
according to the Udall physical examination rating (55) of each udder, and the 
cows were arranged in the barn so that the cows with the best udders (No. 1) mere 
milked first, then the No. 2 udders, then the No. 3 udders, and, last, the No. 4 
udders in U-formation around the barn. After 21 months of this milking order 
(which was revised at about six month intervals) the Holstein herd was released 
from segregation, was entirely mixed, and was thereafter arranged with no regard 
for age, infection or mastitis status. The Guernsey herd, however, was maintained 
in a segregated condition, revised at about six month intervals, for the rest (50 
months) of the study period. 
We have previously shown (35) that, based on seven physical examinations at 

intervals of three months, the Udall system was able to divide the cows in these 
two herds into four groups on non-bacteriological grounds: cows with No. 1 udders 
made up 1.7 per cent of the herds and none were infected with streptococci, cows 
with No. 2 udders made up 38.3 per cent of the herds and of these 5.2 per cent 
were infected with streptococci, cows with No. 3 udders made up 48.7 per cent of 
the herds and of these 33.2 per cent were infected with streptococci, and cows with 
No. 4 udders made up 11.3 per cent of the herds and of these 72.8 per cent were 
infected with streptococci. 

With the formation of such groups during the time the herds were segregated, 
therefore, it would be expected, on generally maintained principles, that, though 
the spread of streptococcal infection would not be stopped, it should be reduced. 
Figure 1 shows that streptococcal infection was not reduced during the time both 
herds were segregated (segregation period). During the next 50 months (on the 
basis of actual incidence of infection) the incidence of streptococcal infection was 
almost constantly twice as great in the segregated Guernsey herd as,in the non- 
segregated Holstein herd. What appears to be an increased rate of spread of 
streptococcal infection brought about by segregation is seen to be merely the result 
of the greater age of the Guernsey herd during this time, for, when corrected for the 
age factor, the incidence of streptococcal infection remained constant during the 
time these herds were segregated. Thus the popular conception that the spread of 
Str. agalactiae can be prevented by milking cows in the order of their infection 
status is not supported by these observations. 

SUlHMARY 

Two self-contained herds of equal size (approximately 60 cows each), but of 
different breeds (Guernsey and Holstein-Friesian) , were maintained separately 
under almost identical circumstances on the same farm for a period of seven years 
for the purpose of studying the natural behavior of streptococcal (90 per cent or 
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more of which was due to SEreptococczls agetactiae) infection and mastitis. The present 
study of the data obtained was undertaken in order to supplement the previous 
finding of a msjor relationship (correlation coefficient +0.86 i 0.019) between 
streptococcal infection and the average age as lactation periods (age factor) by 
considering the incidence of mastitis in relation to the incidence of streptococcal 
infection, and by discussion the possible relationship of such often-mentioned 
features as age, breed, feeding, milking method, climate and weather, sanitation, 
and segregation. Each of these was considered for its possible effect on both 
infection (as inhabitation of the mamary gland) and mastitis (as the idammatory 
response of the gland to irritation). 

Feeding. The two herds (breecls) were fed the same feed at  any one time. The 
incidence of infection (when corrected for age) and the incidence of mastitis were 
always parallel in each herd. No effect of general feeding therefore could be 
measured. Although the two herds were fed as uniformly as possible throughout 
the seven-year period, a distinct change occurred when the animals were turned 
to pasture in the spring. Two of the three mastitis outbreaks that were observed 
coincided with such a change. 

Breed. There was no significant difference in the incidence of infection when 
such incidence was corrected for the age of the herd. The incidence of mastitis 
rose and fell in both herds a t  the Same time, but it was frequently greater (and 
never was less) in the Holstein herd than in the Guernsey herd, thus suggesting a 
breed difference. 

Age. The relationship between age and streptococcal infection was not con- 
sidered further because of previous extensive studies. Any relationship between 
age and the incidence of mastitis, which must necessarily follow, was obscured by 
the three outbreaks of mastitis obviously due to factors other than age. 

MiZking methad. In general, the herds passed through three periods, so far as 
the method of milking was concerned: during the first 34 months the cows were 
milked uniformly and well by hand; during the next 19 months milking was by 
hand but was increasingly non-uniform and incomplete; and during the last 31 
months the cows were milked carefully and uniformly by machine. The incidence 
of streptococcal infection when corrected for age showed no significant difference 
during any of these periods. The character of the milking method therefore had no 
significant bearing on the spread of infection. Two of the three mastitis outbreaks 
occurred during the period of uniform hand milking and clearly were not associated 
with the milking method; the other mastitis outbreak occurred in the barn during 
the winter and toward the close of the period during which hand milking was in- 
creasingly non-uniform and incomplete, and was considered to have been brought 
about by such improper milking. Each of the mastitis outbreaks was known to 
be due to the greater idammatory activity of already existing infection. 

Climate and weather. Because of the general similarity of studies on strepto- 
coccal infection and mastitis throughout the world, it was pointed out that climate 
probably is not of great significance. Weather, on the other hand, as the day-by- 
day breakdown of climate, was shown to have had no bearing on the incidence of 
streptococcal infection, inasmuch as there was no seasonal difference. This was 
also pointed out to mean that flies could have had no significant part to play in the 
spread of streptococcal infection. However, weather appeared to have played a 
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definite role in the occurrence of two of the three mastitis outbreaks. These out- 
breaks occurred when both herds were turned out to pasture in the spring of 1938 
and 1940 when the total or accumulated moisture was relatively high, whereas no 
such outbreak occurred in either herd in 1939 when the moisture was relatively low. 
It was considered that these mastitis outbreaks were caused either by a direct 
action of weather, as in chilling, or by an indirect action of weather on the chemical 
composition of the forage that was consumed. 
Sanitation. This was considered on the basis of the every-day use of the term, 

meaning the erection of “barriers” to the spread of micro-organisms from one 
individual to another. The cows were housed in modern dairy barns with concrete 
curbs between stalls, they had ample stall-bed space and were well-bedded, their 
udders were washed with a solution of sodium hypochlorite 200 p.p.m. (one bucket 
of solution and one clean cloth for each ten cows during the first 53 months, and a 
separate clean cloth and clean chloride solution for each cow during the last 31 
months), their teats were dipped in clean chloride solution (200 p.p.m.) immediately 
after milking during the last 12 months, the mikeis’ hands were dipped in chlorine 
solution during the first 53 months and the machine teat cups were so dipped during 
the last 31 months. It was apparent that this good level of sanitation was unable 
to stop the occurrence of streptococcal infection, and that the better sanitation 
practiced during the last 31 months did not significantly alter the occurrence of 
infection. It cannot be predicted, of course, what would have happened to the 
herds if the level of sanitation had been more in keeping with that observed in the 
majority of general farm herds. 

Segregation. Segregation, as the separation of a group of cows into those infected 
with streptococci and those not infected with streptococci within the same barn, 
was investigated by maintaining an indiscriminate (from an infection standpoint) 
standing position and milking order in both herds during the first 13 months, by 
rearranging the standing position and milking order of both herds during the next 
21 months according to physical examination of the udder (Udal1 system), and by 
maintaining this segregation (revised every six months) in the Guernsey herd 
during the last 50 months at the same time that the Holstein herd was replaced 
on an indiscriminate basis. Though a distinct separation into infected and un- 
infected groups could not be obtained by means of the physical examination, a 
separation into four groups, each of which had a different incidence of streptococcal 
infection (somewhat of the order of no infection in No. 1 cows, 5.2% in No. 2,33.2% 
in No. 3, and 72.8% in No. 4), was accomplished and the cows were milked in this 
order. It was expected by this means that the occurrence of streptococcal in- 
fection would be less during the segregation periods than during the periods when 
the animals were not segregated. Such was not the case, however, as there was no 
significant dif€erence in the incidence of infection (after correction for age) between 
such periods. 
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SOME PRACTICAL ASPECTS OF MILK HYGIENE 

C. S. BRYAN, D.V.M., b . D .  
Michigan Agricultural Experiment Station, Section of Surgery and Medicine, 

East Lansing, Mich. 

Many professions are vitally interested in and concerned with the sanitary pro- 
duction, processing and distributing of a safe milk for the consuming public. All 
members of these professions must have a wide perspective of the ultimate goal 
in order that each may best integrate his efforts with all others for insuring the 
best milk for all. To accomplish this end the veterinary profession and the disease 
control officials must be ready to advise dairymen accurately concerning all phases 
of dairy hygiene even though, in general, their contribution lies mainly in the field 
of disease control and treatment. Above all, if the farmer is to successfully apply 
the sanitary procedures recommended to him they must be economically sound. 
Some practical aspects of milk hygiene are presented. 

A CITY MILK SUPPLY 

The overall picture of a city milk supply is complex, but an understanding of its 
various aspects is essential to comprehend the far-reaching effects of any advice 
in milk hygiene given to a dairyman. The milk picture for the city of Lansing, 
Michigan with a population of almost 100,000 will illustrate a typical setup: 

10,000 
1,000 

45 
10 
120 

cows producing the milk on 
farms, with 
haulers conveying the milk to the 
city milk plants where it is processed, and delivered to the consumer by 
wagons and trucks (100 retail, 20 wholesale) 

. 

THE ESSENTIALS OF CLEAN AND W E  MILK PRODUCTION 

The health of the cows and the methods of caring for the cows, the utensils, and 
the milk on the farm determine the type of milk that is produced. The need for 
adequate barn and millrhouse facilities and dairy equipment is recognized so no 
data are presented on these subjects. An appreciation of the influence of each 
essential item upon the quality of the milk will stimulate the correction of con- 
&tiom, where needed, to make possible the production of good and safe milk. 

1. C k n  a d  healthy cows. The health of the dairy cow is the keystone of a 
safe milk supply of high quality. The fitness of cattle to produce such milk is 
determined by their freedom from disease. Under no circumstance should the 
milk be used if the cattle are obviously suffering from any disease. The data of 
Table 1 reveal the influence of udder infection on the quality of milk produced for 
in each case of udder infection the percentage of cattle producing milk with 8 

bacteria count of over 1000 increases greatly. 
The influence of the cleanliness of the cow on the bacteriological quality of the 

milk produced is presented in Table 2. These results indicate the value of either 
88 
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MANAGEMENT CONDITION 

Hair on udder and rear quarters Disinfection of udder and teats 

Not clipped None 
Not clipped Yes 

None 
Yes 

C 1 i p p c d 
Clipped 

clipping the long hair on the udder and rear quartem several times a year, by re- 
ducing the number of bacteria per cc. from 20,OOO to 5,000, or of disinfecting the 
udder and tea,ts prior to each milking in maintaining the high quality of milk, 
indicated by the bacterira count of 6,800, as it is obtained from the healthy cow. 
The best results were obtained when both clippihg and disinfecting were done for 
here the bacteria count of milk produced was only 550. 

2. Clean and healthy handle7s. The clothes of the handlers should be clean, 
especially during the milking process, so as to preclude the possibility of them ever 

BACLEW PEP= OF MILK 

20,000 
6,800 
5, OOo 

550 

TABLE 1.-The bacteria count of milk produced by healthy and diseased cows 
The samples were collected aseptically from the cows 

I BACTERIA PEP CC. OF XILK 

UDDER INPECTION 
Per cent with less 

than 1,000 
~~ 

None. ...................................... 
Brucella. ................................... 
Streptococcus. ............................. 
Staphylococcus. ............................ 
Coliform. .................................. 

becoming a source of contamination. Since the hands have a more intimate contact 
with milk a' study of their influence is indicated. An opportunity presented itself 
to study the bacteria count of milk produced by hand milking under various con- 
ditions; the results are presented in Table 3. In all cases only clean and sanitized 
utensils were used to handle the milk, thus reducing to a minimum the bacterial 
contamination from this source. 

The bacteria count of milk collected aseptically was normal for healthy cows, 
300 and 400 respectively for the two groups of cows. The dry brushing of udders 
prior to milking was not enough to prevent dandruff and some other debris with 
bacteria from falling into the milk as revealed by the 16,000 count of milk from the 
apparently clean cows and 350,000 from the obviously dirty cows. Wiping with 

95 
76 
30 
25 
15 

Per cent with more 
than 1,oOo 

5 
24 
70 
75 
85 
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After dry 
brushing 

16,000 
350 , 000 

wafer alone removed some of the gross dirt, but the bacteria count of milk obtained 
was higher, 56,000 for the clean and 425,000 for the dirty cows, than where only 
dry brushing preceded the hand milking process. Disinfection of the udders and 
teats although not perfect, resulted in the production of milk with a very low 
bacteria count; 700 by the clean and 1500 for the dirty cows. The value of clip- 
ping and disinfection is obvious from these results. A study of milk borne disease 
outbreaks reveals the importance of health of the dairy worker. 

3. Clean and sunitiared OltenSiZs. Improperly cleaned and sanitized utensils may 
be the sources of many bacteria and may easily transform a high-quality milk to an 
inferior or even an unacceptable product. To demonstrate the value of proper 
cleaning and sanitization rinse counts were made of utensils ready for use as found 
on the farm. A few days later an unannounced visit was made to each farm. This 
time the utensils were sanitized with a chlorine solution (50 p.p.m.), allowed to 
drain for 30 minutes, and were then rinsed with sterile sodium thiosulfate water 

After wiping with After $sin- 
water fechon 

66,000 700 
425,000 1,500 

TABLE 3.-The bacteria count of milk produced by the hand milking of healthy cows 
(whose udders had been clipped) and that were either reasonably clean or reasonably 
dirty when the udders and teats were either dry, wiped with water only, or disinfected 
(solution of 500 p.p.m. available chlorine or 1 to 1000 quaternary ammonium solutaon) 

APPEARANCE OF PBAX QUARmRS 
AND UDDERS OF COWS 

Reasonably clean 
Reasonably dirty 

BACTERIA PEB CC. OF MILK PBODUCED 

Collected asepti- 
cally from cow 

300 
400 

to inactivate the chlorine that was left. Bacteria counts were made of all of these 
rinsings to determine the number of bacteria removed by the water; see Table 4. 
Normally these bacteria get into the milk as the utensils are used during the milking 

- process. These data are convincing evidence of the value of sanitization of all 
dairy utensils, especially those on the farm. Clean utensils have very few bacteria 
on their surfaces and, therefore, will not contribute many bacteria to the milk 
handled therein. 

4. Prompt and e w t  cooling. Milk is a good food for bacteria as well as for 
man and other animals. As it comes from the cow it is of an ideal temperature 
for multiplication of the bacteria that gain access to the milk. According to the 
data of Table 5, the practical procedure for dealing with these bacteria is to im- 
mediately cool the milk to 50°F or lower and to hold it at that point until it goes 
to the receiving station. 

5. An cdeposate wutm supply that is both satisfactory and safe. The dairy animals 
need a constant supply of clean and fresh drinking water if they are to produce at a 
maximum. A similar water supply is essential for the proper cleaning of dairy 
utensils and for the cooling and storage of milk. Occasionally the water supply, 
used for these purposes, becomes contaminated with specific types of bacteria that 
produce undesirable changes in the milk in addition to being objectionable merely 
on account of their presence. The ropy milk bacteria come under this category. 
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FARM 

1 
2 
3 

A recount of two experiences will direct our attention to some of the aspects of 
overcoming the ropy milk problem. An outbreak of ropy milk presents the fol- 
lowing two characteristics: (1) The milk is normrsl in physical appearance as it is 
obtained from the cows, and (2) A tenacity of the contaminated milk, and especially 
the cream, develops within 12 hours if the milk is not properly cooled. A number of 
organisms, including some of the coliform group, are capable of causing ropy milk 
but the main one is AZcaZigenes uiscomrn. The original source is not always known 
but stagnant water in the barnyard or pastuse should be immediately suspected, 
while the immediate source is usually the coat of the cow or surface water that 
gains entrance to the well water. 

BACI!ERIA ON EQUIPMENT 
EQUIPMENT RINSED WITH 500 CC. OF 

STEazLE WATER Utensils ready for use as Utensils san$ized with 
found on the farm chlorme 

1 pail and 1 strainer 28,000,000 1,500 
700,000 500 

( 6  c t  1,000 
6 6  6 6  

2, OOo I 

60OF. 7OoF. 

5,000 7,500 
6,000 28,000 

12,000 200,000 

TABLE 5.-The bacteria counts of milk obtained upon the storage of milk at diferent 
temperatures for varying periods of time when cooled to those temperatures 

immediately after production 

40°F. 50°F. ---- 
100,000 100,000 
100,000 100,000 
100,000 150,000 

PEXIOD O? 
STORAGE 

5 hours 
10 6 6  

15 " 

40°F. 

5,000 
5,000 
5,000 

-- 

BACTEW COUNT OF TEE MILK 

Original count 5,000 I Original count i00,OOO 

Temperature of immediate c o o l i i  and storage of milk 

S O T .  

5,000 
5,000 
5,000 

100,000 
180,000 
300,000 

340,000 
870,000 

2,000,000 

60OF. I 70°F. 

In one case studied the milk apparently became contaminated, during milking, 
from the exterior of the cow. The cows were immediately prevented from gaining 
access to stagmnt water in the pasture where they had gone to keep cool during 
the summer heat, but the ropy mik trouble continued. A thorough check-up re- 
vealed that the farmer always rinsed the stirring rod in the cooling tank between 
cans and between milkings. Thus the cooling tank water was inoculated from the 
contaminated milk on the stirrer. As a result of this insanitary practice the cool- 
ing tank water became heavily inoculated and through the stirring rod became the 
immediate source of subsequent contsbmination of the daily milk. A thorough 
cleansing and disinfection of the cooling tank and the stoppage of the practice of 
rinsing the stirring rod in the cooling water overcame the difEculty on this farm. 

The second case was very imikr  insofar as the original source and its elimination 
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was concerned. The contaminated area was in the poorly drained barnyard. It 
was dissimilar in that the farmer did not rinse the stirrer in the cooling tsnk water, 
yet ropiness appeared rather consistently by morning in his night’s milk. On this 
farm the milkhouse was situated directly over the well which was the source of water 
used for washing and rinsing equipment and for the cooling of the milk. The 
cement cover of the well, which was also the floor of the milkhouse, had a crack in 
it so that water from the milkhouse could seep back into the well. Apparently the 
milkhouse floor became inoculated with ropy milk bacteria from the fanner’s shoes. 
This inoculum had an opportunity to build up in the well by the daily addition of 
con-ted water from the floor, Since no chemical sanitizer was used as a final 
treatment of dairy utensils on this farm and since the dairy detergent did not in- 
activate the ropy milk organisms the utensils were always contaminated and served 
to inoculate the milk. To overcome the wgter-milk utensil-milk utensil washings- 
floor and well, chain of contamination a new well cover was installed. The work- 
ing surfaces of the milkhouse and cooling tank were thoroughly cleaned and then 
disinfected with a chlorine solution. A strong chlorine solution was prepared (1 
pound of chlorine powder containing 15% available chlorine was dissolved in five 
gallons of water) and placed into the well. After one hour the pump was run for 
15 minutes to draw this water through the pump and pipes. Apparently this 
served to destroy the ropy milk bacteria because none could be recovered from the 
water after this treatment and no more ropy milk troubles were experienced. 

SUMMARY 

The application of the five essentials to milk production will go a long way toward 
realizing a safe milk of high quality. They are: 

1.. Clean and healthy cows. 
2. Clem and healthy handlers. 
3. Clean and sanitized dairy utensils. 
4. Prompt and efficient cooling. 
5. An adequate water supply that is both eatisfactory and safe. 

I 



FtEPORT OF COMMITTEE ON MEAT AND MILK HYGIENE 

A. R. MILLER, D.V.M.,’ Chairman 

The meat and milk hygiene interest of the Livestock Sanitary Association is a 
very real one. Clearly, such an Association has as its objective an economically 
sound livestock industry in this country. Its concern with the hea!th of animals 
obviously is not an esthetic one; on the contrary, i t  is a real, practical awareness 
that healthy animals are one of the essentials to an enduring, sound livestock econ- 
omy. 

Similrtrly, its interest in meat and milk hygiene is primarily an economic one. It 
stems from a realization that the products of an extensive livestock industry which 
are principally meat and milk, must have ready acceptance by the consuming 
public. This ready acceptance is best assured when the consuming public has 
confidence in the wholesomeness and fitness for food of these products. 

All animal health programs sponsored by this Association and others interested 
in the well-being of the American livestock industry have the single objective of 
bringing to the market an abundant supply of healthy animals. These animals 
have value only because there is a popular demand for their products. It is to 
maintain this popular demand that this Association takes an active interest in the 
methods employed by commercial enterprises such as meat packers and dairy con- 
cerns in handling and preparing meat and milk products for the consuming public. 
We know that the consuming public will purchase the products of an expanding 
livestock industry only if i t  knows that i t  is buying products that are free from filth 
and disease and that they have been prepared under clean conditions. The science 
of meat and milk hygiene has been developed t o  a stage where, if applied effectively 
to the processes in the preparation and distribution of meat and milk, i t  will assure 
to the consuming public a clean and wholesome supply of these products. While 
our Association has an interest in the science itself, i t  is in the application of the 
science of meat and milk hygiene that our principal concern lies. 

Sanitary controls which are the essence of meat and milk hygiene have been ap- 
plied with a somewhat different pattern in the field of meat distribution than in that 
of milk distribution. I mean by this, actual inspectional controls over the processes 
of production by contrast with mere objective controls such as seizures of unfit 
finished products as they happen to be found in the channels of trade. In  the meat- 
packing industry, the inspection control in the Federal jurisdiction has been ade- 
quate for more than 40 years. Generous appropriations by the Congress have made 
it possible to organize and operate an efficient Federal meat-inspection system. 
Livestock and meat interests have exhibited considerable concern from time to time 
in the meat-inspection coverage for meat products from the time they leave federally 
inspected plants until they reach the consumer, and for the substantial amount of 
meat which is prepared locally and which does not come within the Federal jurisdic- 
tion. Actual inspectional controls of milk production and handling have developed 

1 Chief, Meat Inspection Division, Bureau of Animal Industry, Agricultural 
Reaearch Administration, United States Department of Agriculture 
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pretty much according to milksheds. That is, a large consuming center like New 
York City will, through its power to exclude milk unless it meets its requirements, 
exercise sanitary control over the production of milk in a large area from which 
comes the milk supply for that city. Here again the control is limited in its scope. 
That is, milk which is not prepared for consumption in the particular consuming 
center is, of course, not subject to the sanitary control. 

It is the desire of this Association and all other groups of similar interests to have 
the principles of meat and milk hygiene apply to all meat and milk and their products 
distributed to the consuming public in this country. Many obstacles have stood 
and will continue to stand in the way of attaining this objective. Your Committee 
has nothing that is new to offer in the way of proposals or plans to accomplish a 
broader application of the principles of meat and milk hygiene to the products of the 
American livestock industry. A sigficant change has been made in the financing 
of the Federal meat-inspection program during the present Gcal year which may, 
however, exercise some influence in this direction. Instead of appropriating funds 
for financing Federal meat inspection as it has in past years, the Congress placed the 
inspection service on a self-supporting basis by requiring inspected meat packers to 
pay the full cost of maintaining and operating the inspection. As Federal meat 
inspection may now be extended to any plant which meets the requirements and is 
willing to pay the prescribed fees, it is visualized that in time the inspection wil l  be 
extended to a much broader field than in the past. It may be that this rather un- 
expected development in the Federal field will, as time goes by, go a long way toward 
applying adequate sanitary controls to a large portion of the so-called locally pre- 
pared meats. 

In recent years information of disease occurrence on post mortem examinations 
conducted in connection with meat inspection has assumed greater significance in 
the animal disease control field. For example, as the tuberculosiseradication pro- 
gram progresses to that point where practical eradication has been accomplished, 
sporadic occurrences of the disease detected on post mortem examinations by veter- 
inary meat inspectors permits tracing the infection to its source, and with the use of 
conventional eradication methods, prevents the foci of infection from spreading. 
Similarly, more exact information concerning occurrences of animal diseases as to 
m a s  of infection can be had through systematic evaluations of post mortem reports 
made by veterinary meat inspectors. This is nothing new in the functioning of 
meat inspection but its value in checking on the effectiveness of any particular 
animal disease program is being increasingly realized. 

The relation of meat inspection to meat grading has received a good deal of atten- 
tion since the close of the war. As part of the administration of ceiling prices for 
meats during the last war, it was required that all meats be identified as to grade. 
This gave considerable publicity to grades of meat, and as a result, the purchaser 
became quite conscious of the mark indicating grade. These grade designations 
which were required to be applied to all meats during the war appeared on meat 
whether or not it had been prepared under inspectional supervision. At the close 
of the war the Meat Grading Service of the United States Department of Agriculture 
received a great m n y  requests for its grading service. That organization has 
promulgated regulations which contemplate that its grade marks appear only on 
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meats which had received official inspection. This regulation represents a sound 
policy which gives full recognition to the expectancy of the consumer that the 
officisl grade desi,mtion. carries with i t  assurance that the meat so identified is not 
only of a particular grade but, it is also wholesome and fit for human food. Also, that 
it has been prepared from healthy animals free from disease at the time of slaughter, 
and handled under sanitary conditions. 

It is your Committee’s recommendation that this Association adopt as part of 
its policy of meat and milk hygiene that ofljcial grades used on products of the live- 
stock industry be applied to those products either by an official grader personally or 
under his direct supervision, and then only after the product had been prepared 
under official sanitary controls. 

In  the marketing of milk and its products I have pointed out that sanitary con- 
trols are pretty much limited to inspectional activities organized in centers of milk 
consumption and applied to the milk shipped to them from surrounding areas. 
This falls short of an adequate sanitary control for the marketing of milk and its 
products, first, in that there is considerable lack of uniformity as between milksheds 
and, second, this control is quite limited in its application. The United States 
Public Health Service has drawn up a milk ordinance, and a code for the application 
of the ordinance. This provides material that is available for milk sanitarians so 
that they may apply recognized control measures uniformly. The International 
Association of Milk Sanitarians is preparing an ordinance which that Association 
hopes will be acceptable throughout the country. The real problem remains to so 
organize the milk control program throughout the country so as to provide an ade- 
quate organization locally under the direction of an office preferably a t  the State 
level with effective Federal coordination between States. The over-all responsi- 
bility for the program and its supervision should not be lower than the State juris- 
diction, and it should be so organized that the milk inspectors are subject to State 
civil service and free from political control. Although such a plan of accomplishing 
an effective nationwide milk control is practical from the point of view of work- 
ability, to actually hope to accomplish such an organization objective in this country 
with its many separate jurisdictions borders on being visionary. Nevertheless, it is 
your Committee’s recommendation that this Association avoid any compromise 
which would fall short of an effective plan for applying adequate sanitary controls to 
the Nation’s milk supply. 

By may of summary I would like to emphasize that meat and milk hygiene is a 
very real factor in gaining a universal consumer acceptance for the products of a 
large and healthy livestock industry, and to this extent, i t  might be considered a9 one 
of the keystones on which a sound livestock industry can be developed in this coun- 
try. This Association therefore should bend every effort to assist those who are 
endeavoring to apply effective sanitary controls to the entire meat and milk produc- 
tion of this country. 
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H. C. H. KERXKAMP, D.V.M., AND R. F'ENSTERMACEER, D.V.M. 
Division of Veterinurg Medicine, Minnesota Agr id tut -a l  Experiment Station, 

St. Pad,  Minn. 

Outbreaks of hog cholera have been observed from time to time in which the 
clinical characteristics generally considered typical of the disease in the early stages 
were not clearly manifested. The course was less acute and the symptoms were 
less definitely displayed. For these reasons the term sub-typical is being used as a 
convenient way of describing the course of events that prevailed in these outbreaks. 

Before discussing the sub-typical course and symptoms, a definition of the term 
is in order. Sub-typical, by way of definition, expresses an inferior position of the 
essential characteristics of a type. Carrying this to the problem before us, then 
&-typical hog cholera is hog cholera in which the clinical course and/or symptoms, 
in terms of their intensity or magnitude, are somewhat below and less definitive of 
the course and symptoms observed in most outbreaks. In our cases i t  will be noted 
that i t  is the course and symptoms which occurred in the early stages of the out- 
breaks that are referred to as sub-typical. 

To use the term sub-typical presumes that a series of clinical events are recognized 
as the essential characteristics typical for hog cholera. To this we must a r m .  

In  many outbreaks of hog cholera one or more pigs become ill and die from one to 
six or seven days before other members of the herd give evidence of being sick. 
As a rule, it is not until the client finds several pigs sick before he becomes aware of 
the fact that a contagious disease appears to be spreading among the members of 
the herd. Too often the idea still prevails that when cholera strikes in a herd it 
affects many pigs simultaneously. Thus, if only one or a few of the pigs in the herd 
are sick, cholera is not suspected. The attending veterinarian seldom has the op- 
portunity to observe the first or early cases, and, unless by careful interrogation, he 
may never learn that a pig or two was sick and died prior to time his services are 
requested. From the viewpoint of the client, the duration of the disease, in these 
early cases, extended over a short period of time. He reaches this conclusion be- 
cause it was for only a matter of a day or two that he could perceive any definite 
signs of illness. To the untrained observer a progressing general body weakness, 
muscle twitchings, quivering characteristic of chills, and the failure to take feed 
are the indicators of disease. Diarrhea and vomiting are other symptoms he some- 
times observes. 

The fact is that the duration of the illness was actually longer than the one, two 
or three days reported by the client. Rectal tempemtures of these cases would 
have disclosed temperature readings of 104.O"F. or higher for a t  least two days pre- 
vious to the appearance of the more obvious symptoms. Fever is one of the early 
objective symptoms of hog cholera. Cholera-affected pigs often carry temperatures 
of 105.0 to 106.0"F. for a day or more before other symptoms are displayed. The 
exception to this is the fact that the total white blood cell count per unit volume 

1 Paper No. 617 Miscellaneous Journal Series, Minnesota Agricultural Experiment 
Station. 
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of blood be,& to decline before the fever starts to rise. This symptom, however, 
is seldom obtained under general field conditions. 

Some outbreaks of hog cholera actually begin with five or more pigs hecoming 
noticeably sick almost simultaneously. We interpret this to mean that whatever 
the number of pigs sick when first noticed, they all contacted the infection about 
the same time. Here again, it is the client who first notices that pigs are sick in his 
herd, and when he finds several sick on any one day, which in his jud-ment were 
well the day before, he becomes interested to learn the nature of the illness and is 
anxious to correct the present condition and to prevent its further spread. In thh 
case as in the former, hog cholera has already progressed two or more days beyond 
the period of incubation and represents the fourth or fifth day of its clinical course. 

Reference has already been made to the importance of rectal temperature in hog 
cholera. Fever is a characteristic of this disease and rectal temperatures of 105.0 
to 107.0”F. are typical. At the same time that the body temperature is elevated, 
the body often feels cold to the touch, and shivering or chills will be observed. This 
means that the heat loss by radiation and convection are reduced: the result of 
peripheral vaso-constriction. Intermittent chills are a very common symptom in 
hog cholera. 
A general physical weakness is a characteristic of hog cholera,. This is seldom 

displayed in the early course of the disease. Jn fact the pig may have a high fever 
for one to three days before signs of weakness are noticed. The weakness progresses 
rapidly after it is manifested, and many cholera sick pigs become prostrate by the 
sixth or seventh day of their illness. The weaving, wobbling and staggering gait of 
the posterior limbs in particular is a very characteristic and typical objective sign 
in this disease. 

The loss of appetite or the refusal of food is another characteristic typical of 
cholera,. This symptom, like many of the others, seldom occurs in the early stages 
of cholera. They may “nibble” or “pick” on feed for a day or two following the 
eignS of physical weakness but subsequently refuse feed entirely. The desire for 
water continues longer than the desire for feed. The inability to get to water is 
often conditioned by their extreme physical weakness. Dehydration and emacia- 
tion follow the failure to consume water and feed. Dehydration is further effected 
when diarrhea ensues. 

Early in the course of the disease there is a tendency for the pigs to become con- 
etipated, and in some cases it persists throughout the course. In most cases, how- 
ever, a diarrhea sets in about the third day of the gross observable symptoms and 
continues until death or convalescence. 

A fatal terminus is another definite characteristic of hog cholera. Death comes 
to 90 per cent or more of the pigs affected with cholera where no attempt has been 
made to interrupt its progress. The course of the disease is usually between seven 
and ten days. 

The over-all picture of an outbreak of hog cholera in B herd is represented by the 
summation of the history, course and symptoms of the disease among the individuals 
comprising it. The size of the herd and the environmental conditions, including 
stable, yard and pasture accommodations and the provisions for feeding and water- 
ing, are important factors which have a bearing on the over-all picture. The oppor- 
tunity for the rapid dissemination of the infection is greatest in small herds and in 
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herds that are closely confined. The previous vaccinal history on the herd, the 
freedom from other diseases, and the innate resistance to cholera virus that some 
pigs seem to possess are also factors which influence the course of the disease in the 
herd as a whole. There is a tendency to be reluctant about the disease being hog 
cholera when the history reveals that the sick pigs had already been vaccinated. 
Many of our sub-typical cases of cholera had a previous vaccinal history. 

The outbreaks of hog cholera we were privileged to investigate and which form 
the basis of this report were consultation cases with attending veterillIlrians. We 
are indebted to these veterinarians and their clients for much of the history of the 
outbreak prior to the time of our visit. A few briefed protocols will illustrate the 
kind and nature of the outbreaks investigated. 

Herd 1;  October; 5 brood sows, 69 shoats. The sows were housed and yarded 
separate from the shoats. Our visit to the farm was 22 days after the attending 
veterinarian was first summoned to prescribe for Sow A, the only animal sick at  the 
time. She was reluctant to move, ate sparingly and carried a slight temperature. 
Swine erysipelas anti-serum was administered, but no change in the general condi- 
tion of the patient was noted. She continued to remain about the same for 14 days 
at which time her general condition became progressively worse and death occurred 
3 days later. The temperature reached 106.O"F. about 7 days before she died and 
remained at  that level until the day of her death. During the 17 days of her notice- 
able illness, 3 injections of erysipelas anti-serum had been given and two doses of 
sulfathiazole. The post mortem revealed lesions which were suggestive of hog 
cholera. Sows B and C sickened 5 days after Sow A was first seen to be sick. The 
symptoms in these cases were quite similar to those manifested by Sow A in the 
early stages of her illness, and they continued to be rather vague for about 10 days. 
After this, the temperature rose to between 106.0" and 107.0"F. They became 
progressively weaker and began to scour profusely until they died, which was ap- 
proximately 18 days from the time of their first signs of illness. Nine days after 
Sow A was found to be sick, Sow D sickened. The clinical course on this sow was 
comparable to the course in the former cases, and the effort to interrupt its progress 
with erysipelas anti-serum met with equal failure. She died and a t  autopsy lesions 
characteristic of hog cholera were observed. Sow E and three of the shoats became 
noticeably sick 17 days following the first indications of disease in Sow A. The 
symptoms and course of the disease became more typical of hog cholera in the later 
cases. 

Herd B; September; 53 shoats. These pigs occupied the same housing facilities 
and were yarded together in a comparatively small pasture. Thirteen days before 
the date of our visit, according to the owner, eight of the pigs were slow about corn- 
ing to the trough for feed. The following day he had to urge some of them to arise 
from their nests, and then they would walk toward the feeder in a listless manner. 
The veterinarian was called and temperatures were taken on some of the pigs. No 
readings greater than 104.O"F. were obtained, and he could find no reason to suspect 
a respiratory or enteric disease but prescribed an intestinal antiseptic. Two days 
later eight or ten more pigs were sick. They did not care to eat, they were listless 
and inactive, but carried no significant elevated temperatures. Temperatures were 
taken on some of the earlier cases and they were not significant from the standpoint 
of increased temperature. Although there were no very definite signs of enteric 
disease, nevertheless the therapy was directed toward this end. The ve tehr i sn  

' 
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visited the herd for the third time five days after his first call and found about 10 
more pigs sick. Many of the early cases showed signs of considearble weakness and 
when femperatured, readings of 105.0'F. and over were obtained. A diagnosis 
of swine erysipelas was rendered and the entire herd was treated with the specific 
anti-serum. No benefit was derived from this treatment. From day to day there- 
after, more pigs were coming down with disease and some were beginning to die. 
With the passing of time the disease more and more began to assume the character- 
istics of acute hog cholera. The final diagnosis was hog cholera. 

Herd 3; September; 235 shoats and feeders. All had access to a large alfalfa 
pasture, and they were fed a supplemental grain ration in troughs that were moved 
from time to t i e  to new locations. The watering utensils were not movable. All 
of the pigs had been vaccinated against cholera by the serum-virus method a t  least 
ten weeks prior to the outbreak cited below. The owner reported that on a certain 
day early in September a pig was found dead near a strawpile. He accepted this as 
an accidental death and thought nothing more about it. A few days later another 
dead pig was found, and again he looked upon it  as an experience he might expect 
among so large a herd. After finding two more pigs dead on the following day he 
sought the assistance of his veterinarian. It must be stated at  this point that the 
labor of carrying out the feeding and watering operations was not done by the owner 
but by hired help who apparently had no particular interest in the herd and failed 
to notice any premonitory signs of disease. 

Together, the veterinarian and the owner carefully inspected the herd but failed 
to discover any indications of disease. Since nothing of sigdicance was discovered, 
it was decided to await for further developments. After a lapse of 3 or 4 days, it 
was apparent that some of the pigs were not as healthy and vigorous as they might 
have been. Some of the pigs were not too anxious topartake of thesupplemental 
grain. Their hair coats became coarse and dry. They walked with a slow and 
somewhat unsteady gait; and when standing, the back was arched with the head 
drooping and the tail straight and limp. These symptoms became more exag- 
gerated with the passing of time; they became emaciated and dehydrated. Diarrhea 
was not common, but when it was observed it occurred toward the terminal stages 
of the disease. The rectal temperatures usually were between 104.5' and 106.0'F. 
The signs indicative of chills were not uncommon. The clinical course of the disease 
was seldom shorter than 14 days. Unfortunately no accurate information could be 
obtained on the duration of the clinical course in the early cases, but apparently it 
was short. 

The long and sub-typical course, plus the fact that hog cholera anti-serum and hog 
cholera virus had been used as a preventive measure against the occurrence of hog 
cholera, made it puzzling to those close to the outbreak with respect to the real 
cause of the disease. 

Many more protocols could be included to illustrate what we have elected to call 
sub-typical hog cholera. It is not intended that the term should come into general 
use; but instead, if we have focused attention to the fact that all outbreaks of hog 
cholera do not conform to all the characteristics which typify it nor are the charac- 
teristics always displayed with the magnitude and intensity usually described for 
them, then we will have accomplished what we set out to do, namely: keep hog 
cholera foremost in mind when dealing with infectious diseases of swine. 



A TUSMISS1BI;E GASTRO-ENTERITIS IN SWINE 

L. P. DOYLE, D.V.M., B.D. 
Purdw University, Laf ayette, Ind. 

During the past 10 or 12 years or perhaps longer there have been observed occa- 
sional sporadic outbreaks of a disease in swine having the clinical features of an 
acute gash-enteritis. Heavy death losses have been limited to young pigs. The 
disease also occurs in older hogs. In the older animals the death loss has been quite 
small as compared with losses in young pigs. 

Previously this disease showed little tendency to become widespread. During 
the past year or two, however, there probably has been an increase in incidence. 
It has been said that thousands of baby pigs died of this disease in some areas last 
spring. It is certain that thousands of pigs did die last spring, but there may be 
reason for a difference of opinion as to what caused these heavy losses. A good 
many cases of gastro-enteritis have been seen in which the disease failed to recur 
where sows whose litters had died of the disease were rebred and produced more 
litters within the year. -However, it has recurred on some farms in two or more 
consecutive farrowings. It has occurred in fall as well as in spring litters. In a 
few instances what appears to be this disease has been seen in herds of shoats on 
farms where there were no baby pigs. In one instance a herd of 150 shoats about 
4 to 5 months of age became affected. Within a few days apparently nearly every 
animal in the herd showed symptoms. They had profuse diarrhea, some vomited 
and many lost considerable weight; none died. Except for the loss of weight, the 
herd appeared practically normal at the end of 5 or 6 days after the first symptoms 
appeared. On this particular farm the farrowing period started soon after the herd 
of shoats had been dected. The new-born pigs died in large numbers showing 
evidence of gastro-enteritis. In some cases the disease apparently spread from 
brood sows and pigs to shoats on the same farm, usually without any death loss in 
the shoats. 

The death rate in young pigs is sometimes as high as 80 per cent or higher. The 
younger the pigs the higher the death rate. In some outbreaks a few sows have 
died. Usually however, the affected sows recovered in 5 or 6 days with little or no 
death losses. When sows become sick the difficulty of keeping young pigs alive is 
increased because milk production by the sows decreases or stops. The most nearly 
constant symptom of the disease is diarrhea. Vomiting also occurs commonly. 
In young pigs the bowel discharge is usually greenish or whitish in color. In many 
cases the ingested milk passes from the bowel of the young pig almost unchanged. 
The vomitus consists principally of curded milk. In some cages the vomitus also 
contains bile. The young pig shows rapid dehydration and may quickly become 
thin. Many of the pigs die within 3 or 4 days after they first show symptome. 
Affected brood sows usually have a profuse diarrhea, vomit, go off feed and often 
lose weight very rapidly. Ordinarily the sows are apparently normal at the end 
of 5 or 6 days after the first symptoms are noted. 

The most obvious lesion of the disease is acute idammation of the stomach and 
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intestine. However gross evidence of idammation of the stomach and intestine 
is not always found. The stomach and intestine aze frequently filled with milk in 
cases showing severe gastroenteritis. Both the small and the large intestine may 
be affected. The stomach is sometimes a deep cherry-red color. The intestine 
frequently show marked hyperemia and some'hemorrhage in the mucosa. The 
most nearly constant postmortem finding in young pigs is a large amount of fluid 
intestinal content havixg a whitish, yellowish or greenish color. The kidneys 
usually show degenerative changes and often contain urates. The few affected 
sows which have been examined on postmortem showed well marked enteritis; and 
also gastritis in some cases. 

The results of research work on this disease done at  the Purdue University Agri- 
cultural Experiment Station agreed quite closely with what had been observed in the 
field. These research results indicated that the specific cause of the disease is a 
filterable agent. This causative agent is readily transmissible from pig to pig by 
both direct and indirect contact. The incubation period may be as short as 18 to 
24 hours. When a naturally affected pig was put with a litter of 8 healthy one-day- 
old pigs some of the contact animals showed symptoms at  the end of 24 hours; and 
some died during the third day after the beginning of the exposure. All of the con- 
tacts were dead by the fifth day. The sow became sick on the third day. She 
went off feed, had a profuse diarrhea, vomited and lost weight rapidly. On the 
fifth day after the sow first showed symptoms she was apparently well except that 
she was gaunt and milk secretion had decreased or stopped entirely. Numerous 
experiments were made in which the disease was rzproduced by placing small 
amounts of triturated stomach and intestinal wall in the mouths of healthy pigs. 
Filtrates of these triturates also reproduced the disease. The symptoms and lesions 
found in experimental pigs were indistinguihble from what were found in naturally 
affected animals. 

While conducting experiments it became evident that this disease can spread 
rapidly among young pigs kept close together, even where there is no direct contact. 
Under conditions where a number of litters of young pigs are kept close together, 
practically all of the animals may become affected within a few days, even when 
ordinary sanitary measures are used. It was found that the spread of the disease 
could be prevented by using complete isolation, tbt  is by keeping the unexposed 
pigs in separate buildings and having them cared for by persons who had no contact 
with afTected animals. 

Thus far not much has been learned about the resistance or survival of the causa- 
tive agent under ordinary conditions. It was found that triturated stomach and 
intestinal wall from an affected pig produced the disease after being frozen for 70 
days. 

Penicillin and sulfathalidine were tried to  see if they had any prwentive or cura- 
tive effect. No beneficial effect was observed in the one experiment in which these 
agents were tried. 

DISCUSSION 

It is apparent that this disease will be a serious threat to swine production if it 
becomes widespread. As has been mentioned, according to the opinion of some 
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observers, it was responsible for heavy losses in rather large areas during the spring 
of 1947. There is no question about its destructiveness in herds where it occum. 
The recognition of this disease as a distinct entity should be of considerable value in 
solving the complex problem of baby pig death losses. Gastro-enteritis, in its 
typical form, is rather easily recognized by the symptoms, rapid spread and by the 
lesions found on postmortem examination. Of course there is a question as to what 
extent the disease occurs in atypical forms. It can hardly be expected that such 
a disease will always occur in the classical form. 

The exact nature of the causative agent of gastro-enteritis remains to be deter- 
mined. Experimental results show that this agent is capable of passing through 
filters which retain ordinary bacteria. The manner in which the disease spreads 
indicates that the causative factor is capable of multiplication or propagation similar 
to what occurs in living microorganisms or viruses. The shortness of the incubation 
period mould not rule out the possibility of a virus as the causative agent, since some 
virus diseases are known to have short incubation periods. There are many fea- 
tures, theoretical and practical, of the disease which remain to be determined. 
As regards the means of control, isolation is the only method which has given 

promise so far. If the disease occurs under conditions where a number of Iitters of 
young pigs are assembled in a small area, the death losses are likely to be high, In 
the early part of an outbreak in a central hog house or where a number of individual 
houses are in a small area, moving sows which have not farrowed out into fields or 
distant lots may check the spread of the disease. Scattering the farrowing places 
over as wide an area as is practical should help to prevent serious losses. Visiting 
of farms where this disease is present should be discouraged. Cases have been 
observed where the disease was apparently spread by persons going from diseased 
herds fo healthy ones. 

SUMMARY 

A disease recently called trammmu * 'ble gastroenteritis has been observed to occur 
sporadically in swine for several years. The disease has shown itself to be extremely 
destructive of baby pigs in affected herds. It occurs in older swine, but has not 
been recognized as an important cause of death in the older animals. Some observ- 
ers report that the disease has become more prevalent during the past year. 

The speciiic cause is a filterable agent which may remain active for several weeks 
when frozen. 

The disease develops quickly in baby pigs that are exposed to the causative agent; 
and spreads rapidly if a number of young animals are kept close together., The 
death loss is frequently more than 50 per cent. 

Keeping unexposed litters at a safe distance from affected animals, is a t  present, 
the only reliable means known for reducing the spread of the disease. 
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The various types of swine enteritis will be reviewed in this report. Those types 
caused by infections will be considered first. This will be followed by a review of 
the types of enteritis caused by deficiencies and a brief outline of some of the nutri- 
tive requirements of pigs; deficiencies which do not necessarily result in enteritis or 
diarrhea. It has often been suggested that overfeeding and improper feeding pre- 
disposes to enteritis or are sometimes the actual cause. An example is “overfeeding 
on concentrates.” There is not much evidence in the literature that this is actually 
the case, hence, these possible causes of enteritis will not be considered. Poisons 
and toxins that might cause enteritis are excluded also. 

Naturally, a review of the literature is rather intricate so that all points may not 
be entirely clear in a brief consideration of all features. In  addition, some points 
are controversial but an attempt will be made ‘to evaluate these insofar as possible, 
a t  the present time. The types of infectious swine enteritis will be considered in 
somewhat of a chronological order of their discovery. 

Enteritis of swine in which Salmonella choleraesuis is the apparent cause has been 
designated infectious enteritis, necrotic enteritis, “necro,” salmonellosis, swine 
dysentery, paratyphoid infection, caseous enteritis, and infectious necrotic enteritis. 
SuZmoneZZu choleraesuis infection was first described by Salmon in 1885 and 1886 in 
his monumental work on hog cholers. This was the first discovery of any of the 
Salmonella group of organisms and in recognition the genus has been so named. 
The report of 1885 leaves little doubt but that Salmon was dealing, a t  least in part, 
with hog cholera. 

In 1894, Smith and Moore reported the results of a further study of S. choler- 
amis .  It was not until 1903, when de Schmeinitz and Dorset showed hog cholera 
was caused by a virus, that it was possible to distinguish between the two diseases, 
It appears that Whiting, Doyle, and Spray (1921) were working mainly with bloody 
dysentery or true swine dysentery, a distinct disease entity to be considered later. 
Their description of the disease indicates that this was the case even though they 
isolated S. choleraesuis from 16 or 23 animals examined. In contrast to this is our 
experience that S. chleraesuis is rather rare in cases of bloody dysentery. Later 
Whiting (1924) reported a swine dysentery which was of the bloody type, It is 
very evident that he was dealing with bloody swine dysentery not related to true S. 
chole?.caesuis infection. Those two references are mentioned here because they are 
usually included with references dealing with S. czloleraesuis enteritis. 
In 1922, Kinsley described the common type of enteritis which was so prevalent 

a t  that time. He employed the name, necrotic enteritis, which was then in general 
usage. S. ch2eraesuis appeared to be the cause. Still later Murray, Biester, 
Purwin, and McNutt (1927 and 1929) and Biester, Murray, McNutt, and Purwin 
(1927) studied the same disease. They came to the conclusion that the cause was 
S.  choleraesuis and that Actinomyces necrophorus, long under suspicion, was largely 

103 



104 8. E. McNUTT AND PAUL0 DACORSO 

a secondary invader. Their conclusions were based on bacteriological and patholog- 
ical studies. S. choleraeszlis was isolated from all cases of the condition which they 
termed infectious enteritis. When these strains of S. cholaaemis were fed to experi- 
mental pigs, the disease was reproduced in 100 per cent of the animals and the 
organism was again isolated from the experimental animals. 

Paratyphoid has been reported from many parts of Europe (Hutyra, Marek, and 
Manninger, 1938). Blount (1933) and Breckett (1934) reported Salmonella enter- 
itis in England, Shanks in Ireland (1939), Hindmarsh, Stewart and Hart (1939) in 
Australia, and Marshall (1938) in New Zealand. 

Levine, Peterson, and Graham (1945) examined 123 cases of swine enteritis. 
They found that 17 per cent yielded S. choleraemis, variety Kunzendorf, on culture. 
One hundred and ten serum’samples did not agglutinate S. choleraeszcis in a titer 
higher than 1 :160, which was considered within the normal range, indicating that 
the animals were not actively infected with S. chleraemis. These authors did not 
succeed in reproducing the disease with strains of S. choleraesuis except when large 
doses were employed and then only a part of the experimental pigs sickened. Rubin, 
Scherago, and Weaver (1942) examined the lymph nodes of normal swine. They 
isolated S. cho2eparesuis from five per cent of such animsls. It is common knowledge 
among those versed in the diseases of captive fur animals that it is dangerous to 
employ fresh hog livers and tissues of hogs in the feeding of foxes and mink because 
of the occasional presence of 8. choleraemis in the tissues of hogs. Such feed very 
often results in Salmonella infection or food poisoning. Love11 (1932) studied the 
presence of Salmonella agglutinins in the sera of normal animals. He found that 
such sera often contained agglutinins. Titers as high as 1:160 were obtained. 
Similar findings have been reported from Europe (Hutyra, Marek and Manninger, 
1938). 

Dale, Meriweather, and Schoening (1944) found B S. cholercxesuis bacteriophage 
in swine feces and suggested that this may account for one’s inability to isolate the 
organism in some instances. Kernkamp (1930) following a common formula, em- 
ployed a mixture of lye and copper sulfate, barley or oats, and milk or buttermilk 
in the treatment of infectious necrotic enteritis. In 1942, Cameron (1942) em- 
ployed sulfaguanidine with good results in the treatment of Salmonella enteritia. 
He used one g. for each 20 pounds of body weight, four times a day for five days. 
There were recurrences. In 1943, Kernkamp and Roepke reported good results 
with the same drug. Sixty-nine per cent of the treated pigs recovered as compared 
to 16 per cent of the untreated pigs. The dosage was 0.3 to 1.5 g. per ten pounds 
live weight per day. Graham, Peterson, Morrill, Hardenbrook, Whitmore, and 
Beamer (1945) employed sulfathalidine. Eightyeight per cent of the treated ani- 
mals recovered as compared to 44 per cent of the untreated. The dosage was 0.1 
to 1.1 g. per ten pounds body weight for six to eight days. Edmonds (1945) found 
that sulfathalidine was of value in the treatment of enteritis in suckling pigs as well 
as feeder pigs. 

FM>m w h t  hm already been reported in the literature, it is obvious that there is 
a salmonellosis of swine which may manifest itself in several different forms. Those 
who have worked with $he disease feel very definitely that there is an infectious 
necrotic enteritis caused by S. ChuZeraesoCis. Nevertheless, the available information 
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is often confusing. The term necrotic enteritis itself is one that hm caused much 
confusion. Were it understood that necrotic enteritis is a lesion and not a specific 
disease entity, a much better understanding would prevail, because it is certain that 
there are several causes for the lesion. Thus, one reads in the literature that a 
worker has produced necrotic enteritis experimentally by one method whereas 
others have done so by quite different means. By inference, one is to believe that 
in all instances the disease is the same. Actually in each instance, a necrotic enter- 
itis has been produced-a type of lesion has been reproduced which by itself is  not 
a specific disease. Davis and coworkers (1940) produced a necrotic enteritis in 
pigs which were deficient in niacin. Because the lesions were somewhat similar to 
infectious necrotic enteritis, attempts were made to show that all cases of necrotic 
enteritis were nutritional in nature and that Salmonella was a secondary invader. 
McEwen (1937), Hogan, Johnson, and Cahley (1938), Miller, Keith, Thorp, and 
McCarty (1943) and others also produced nutritional necrotic enteritis which was 
not associated with S. chokrmis. Edgington (1942) fed one group of pigs a 
ration low in niacin or nicotinic acid and placed another group on a high level of 
niacin. The animals were eventually exposed to S. choleraemis. Both groups 
sickened about equally indicating that the level of niacin feeding has little to do with 
the Salmonella infection in swine. These experiments will again be considered un- 
der the nutritional types of swine enteritis. Breed (1942) summed up the matter 
in a simple manner. He stated that there are two types of necrotic enteritis, one 
is the infectious type caused by S. choZeraes2lis and the other is the nutritional type. 
According to Breed infectious necrotic enteritis is characterized by a sudden onset, 
high temperature and idammation of the lymph nodes, liver and kidneys, while in 
the nutritional type the onset is slow, without appreciable increase in body tem- 
perature, without marked inflammatory changes about the necrotic lesions in the 
intestines, and without inflammation of the kidneys and lymph nodes. When there 
is secondary infection, it is understandable that these criteria do not apply. 

Bloody dysentery or swine dysentery has been recognized as a specificdisease 
entity for many years. Occasiomlly 8. chOlrrcse84li8 has been isolated from cases 
of bloody dysentery, but perhaps no more commonly than in the case of normal 
pigs. Whiting, Doyle, and Spray (1921) were among the first to describe the dis- 
ease, although there may have been some dficulty in differential diagnosis a t  that 
time. Some cases of salmonellosis might have been included in the report. Whit- 
ing (1924) again described swine dysentery in a continuation of the above study. 
One of his illustrations shows what appears to be a vibrio. Bloody enteritis was 
differentiatcd from infectious necrotic enteritis a t  the time Murray, et al. (1927) 
reported on “infectious enteritis.” In this work, mention was made of a “spiril- 
lum.” Hofford (1936), Wilson (1940), Truax (1941). Steenerson (1942), and Doyle 
(1943-1945) gave popular discwions of bloody swine dysentery. Doyle (1944) 
reported that a vibrio was the possible cause of the disease and a year later Doyle 
(1945) stated that he was unable to transmit “necrotic enteritis”’ by feeding the 
tissues of dected animals whereas swine dysentery was readily transmitted by this 
method, The Indiana workcn were able to transmit dysentery when the intestines 
or feces were fed to experimental pigs but feeding other intern1 organs did not 
cause the disease. Filtrates of feces or of the content of the digestive tract did not 
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cause the disease when fed to experimental pigs. James and Doyle (1947) fed cul- 
tures of a vibrio isolated from affected swine to experimental pigs. They found 
that the cultures alone did not cause sickness but when such cultures were mixed 
with “gastric mucin,” the animals promptly sickened with swine dysentery. 

Our experience has been like that of Doyle in that vibrios are very common in the 
intestinal content of affected swine, and in that the disease is readily transmitted 
to experimental pigs when feces or intestines are fcd. Other viscera or bacteria 
free filtrates of feces, however, do not contain the infectious agent when judged by 
the results of feeding experiments. In the isolation of vibrios in pure culture from 
the feces of pigs we have employed Berkefeld N filters. The vibrios that were 
isolated in pure form rather readily passed such filters; always did so if given s a -  
cient time. We occasionally have observed that hogs sickened with a bloody 
dysentery when following feeder cattle, ceased dying when isolated, and again 
began to sicken when placed with the cattle once more. 

Balantidium coli has been observed in the intestines of hogs by many workers. 
In pigs dying of unidentified types of enteritis, it has often been found that some of 
the animals show a moderately severe infestation with this protozoan, whereas 
others are entirely free. The parasites may penetrate deeply into the mucosa but 
with little idammatory reaction around them. These and similar observations 
have caused most investigators to conclude that Balantidium rarely causes swine 
enteritis. Ray (1937) observed hogs that were affected with a rather severe enter 
itis associated with a watery, blood tinged diarrhea and a heavy infestation with’ 
Balantidium. There was a heavy death loss. He believed that the Balantidium 
was responsible for the disease. 

One of the more recent reports of swine coccidiosis is that of Novicky (1945). 
He observed death losses and stunting of pigs on two farms in Venezuela and in 8 

survey of the hogs in that arm obtained coccidia, Eimeria deblie&, from 27.4 per 
cent of the hogs. He believed that the losses were due to coccidiosis but t h t  
stunting caused by the disease was of still greater importance. 

Next to be considered is swine enteritis caused by viruses and virus like agents. 
Agapov (1940), writing on the etiology of a disease in Russia which he termed 
swine dysentery, stated that it was caused by a new virus. The disease was either 
acute or chronic. Temperatures of affected animals were increased to about 41°C. 
Examination of affected animals revealed hemorrhagic gastritis, sometimes hemor- 
rhagic enteritis, swelling and hyperemia of the mesenteric lymph nodes and petech- 
iae of the bladder and kidneys as in hog cholera. The feces were thin and often 
contained blood and mucus. Many animals died. Pigs could be infected either 
by contact or parenteral injection of the virus. There was no cross immunity with 
hog cholera. Guinea pigs, rats, and rabbits were not susceptible. 

Androw (1940) also in Russia, investigated an enteritis in which 400 young pigs 
either died or had to be killed. When the disease was transmitted by contact, the 
incubation period was two to three weeks. Ingestion or intraperitoneal injection 
of bacteria-free filtrates of bowel contents or of the various organs, produced symp- 
toms of dysentery. Although bacteriological examinations revealed a variety of 
bacteria, it was believed that the disease was due to a virus, primarily. Bacteria, 
that were found were thought to be largely secondary invaders. In 1946, Doyle 
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(1946) reported a transmissible gastro-enteritis of small pigs which was perhaps due 
to a virus. There were no outstanding features of diagnostic significance. The 
feces were somewhat watery and whitish. There was extreme dehydration. Vom- 
iting was common. Older hogs on the farms often showed vomiting and diarrhea 
from which they soon recovered. A gastritis and enteritis was associated with en- 
gorgement of the mesenteric vessels. The disease could be transmitted in series by 
feeding experimental baby pigs with feces or with filtrates of feces from affected pigs. 

For the past few years we have observed a condition in swine that is much like 
that described by Doyle. In  many instances the condition is much more severe in 
the older pigs than Doyle described. Feeder pigs have often shown a very severe 
vomiting and diarrhea with a loss of about a fourth of their weight within three to 
four days. None of the older animals have actually died. The disease appears to 
be progressively less severe as the animals become older, but brood sows several 
years old are still susceptible and the condition is especially destructive among the 
new born when the sows sicken a t  the time of farrowing. One attack does not 
cause animals to become resistant to later attacks. Many anjmals are affected 
every few weeks. Thus, if the disease is infectious, as indicated below, a single 
sickness does not result in permanent immunity. The condition persists year after 
year in large herds, especially when a large number of sows are farrowed over a 
considerable period of time. It would seem that the disease is maintained by car- 
riers in such large herds. In  smaller herds, it often happens that only one pig crop 
is lost after which there is no more trouble, which indicates that only an occasional 
animal is a carrier, perhaps, a temporary carrier. In  such herds it was possible to 
move sows yet to farrow to quarters strictly isolated where their pigs survived, 
whereas sows farrowing in the infected quarters lost their pigs. In  addition, sows 
have been allowed to farrow in isolation where their pigs remained healthy, but 
when the sows and pigs were again moved back to the original quarters, the pigs 
promptly sickened with diarrhea and many died. When all animals have been 
removed from the original quarters in which the pigs were dying, such quarters 
have been safe for new born pigs within a very few weeks, especially where it has been 
possible to clean and disinfect such quarters, Bacteriological examination have 
revealed no bacteria of significance; usually artificial media that has been inoculated 
with material from aiTected pigs remained free of bacterial growth. Some of the 
affected pigs show a little inflammation of the lungs and from such lungs we have 
been able to isolate a virus which is much like that of swine influenza but still 
differs from swine influenza virus greatly enough to identify it as a distinct entity. 
It remains to be demonstrated whether these strains of viruses, three of which have 
been isolated, are similar to “Ferkelgrippe” (grippe of small pigs) which was de- 
scribed by Waldmam (1936) and by Kobe and Fertig (1938). Investigation of 
their significance as primary causative factors in relation to other forms of infectious 
enteritis is desirable also. A similar virus has been reported by McNutt, Leith, 
and Underbjerg (1946). In this instance, the virus caused arthritis in pigs, and the 
authors were able to reproduce the disease in experimental pigs. Once isolated in 
chicken embryos these strains of virus were pathogenic for small pigs and embryos 

We carried out trammimion with much the same success as indicated in Doyle’s 
only. 
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report. Intestines and intestiil content from affected pigs when fed to a litter of 
two day old-pigs, caused the pigs to sicken within less than 24 hours. The pigs 
started dying in less than four days and were all dead or had been killed within six 
days. When a mixture of intestines and intestinal content was triturated in a 
physiological salt solution and filtered free of bacteria, the disease was again repro- 
duced by feeding a litter of two day old pigs with such filtrate. The disease was 
carried through still a third litter. Unexposed control pigs of the same age, from 
sows out of the same group remained healthy. Vomiting and diarrhea, together 
with riipid dehydration were the common symptom. Autopsy revealed a moderate 
enteritis, hepatitis, and nephritis. Gastritis was not a t  all marked. We concluded 
that the disease was transmissible, perhaps J virus enteritis. Our observations on 
infected farms indicated that it was highly contagious. 

Whitehair (1947) working with the tame or a very similar disease, obtained 
evidence of the infectious nature of the condition based on transmission experi- 
ments. In  reporting the disease, he states that 

inflammation was found particularly in the distal part of the small intestine affecting 
the mucosa and submucosa. The inflammation wag of B less degree in the stomach 
and large intestines. The known infectious diseases cf swine were not found. Sul- 
fathiazole promoted the most response in the way of a curative effect. Vitamins 
A and C deficiencies could not be associated in a primary way as the initiating cause. 
Supplements of all the known vitamins included in the B-complex and crude sources 
of unrecognized growth factors gave no curative response. Wheat and oats in the 
BOW ration aided in the treatment, evidently due to the increased lysine and trypto- 
phane, but was not curative. 

It is unfortunate that there is no certain means of d8erentiating the above 
transmissible gastroenteritis from the “three day sickness of Hurt (193~9364937-  
1938-1939) “the acute hypoglycemia” of Graham, et al. (1941), and of Morrill 
(1946), the “uric acid infarcts” of. Madsen, Earl, Heemstra, and Miller (1944), the 
“toxemia” of Kernkamp and Roepke (1947) and the “baby pig disease” of Young 
and Underdahl (1947). It would appear that several of these terms apply to the 
same disease. If there is any relationship to “transmissible gastroenteritis,” it is 
not yet known, although anything is possible, inasmuch as their cause is not under- 
stood. Because of these uncertainties, it seems best to consider this “group” of 

* diseases next. It must be admitted that diarrhea, is not always present in every 
case reported by the above authors. 

In  a series of papers, Hurt reported a disease with a high mortality in young pigs. 
No infection was recognized. Because the new born died on about the third day, 
he termed the condition “three day sickens”. Graham, Sampson and Hester 
(1941) described a condition of new born pigs which caused a loss of from 5 to 95 
per cent. The rations of the sows seemed adequate. Of 23 pigs from eight litters, 
there was an average of 24.8 mg. of blood sugar per 100 cc. of blood compared to a 
normal value of 114 mg. in 39 pigs of the same age. Fasting of pigs 12 to 24 hours 
of age produced hypoglycemia, whereas pigs 120 to 140 hours of age were refractory. 
The blood studies showed the levels of ketones, calcium, and inorganic phosphorus 
to be normal. There was nothing distinctive about the symptoms, which were 
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inactivity, weakness, coma, and death, which took place 24 to 36 hours after the 
symptoms were first noticed. Morrill(1946) continued the same study and found 
an increase in the non-protein nitrogen and urea nitrogen of the blood, with almost 
no glycogen in the liver, whereas normal pigs showed about 5 per cent. Morrill 
found also a high uric acid content of the kidney with urates inathe pelvis and tubules, 
thus confirming the work of Madsen (1944). Madsen found no infection; the dis- 
ease, however, occurred usually a little later, a t  about five days and diarrhea was 
a common symptom. Urates and uric acid in the kidney pelvis, ureters, and blad- 
der were a prominent feature. Blood sugar values were nearly normal. The find- 
ings of Kernkamp and Roepke (1947) were very similar to those of Madsen et a2. 
There are several references in the literature, particularly the older literature, on 
uric acid infarcts. According to Nieberle and Cohrs (1931), their significance is in 
doubt. By some, they are even thought to be of usual physiological occurrence. 

, Finally, Young and Underdahl(l947) reported a condition which they named baby 
pig disease. An epizootiological study of the condition in a large herd was pre- 
sented. They found no evidence that nutrition, heredity, and environment played 
a part in the disease. A theory of reverse anaphylactic shock was presented. It 
was postulated that the antigen was an undetermined infectious agent. 

Grummer (1946) in association with Whitehair (1947) studied the same herd of 
hogs in which there was a high death loss due to enteritis. His conclusions were as 
follows: 

1. New born pigs are very low in plasma vitamin A, relatively high in vitamin C. 
2. Colostrum increases the plasma level of both vitamin A and vitamin C within 

3. The plasma vitamin C level for suckling pigs is about .8 mg per 100 cc decremea 

4. Pregnant sows have a lower vitamin C level than growing pigs. Parturition has 

5. The plasma vitamin A level of suckling pigs is about .25r per 100 cc. This de- 

6. Pregnant sow8 have about the same vitamin A level as growing pigs. 
7. New born pigs have about By of niacin per 1 cc of blood plasma. This value 

8. Vitamins A and C are extremely variable ili growing pigs but niacin is quite 

9. The type of digestive disturbance considered causes a rapid and marked decline 

10. Niacin, biotin, riboflavin, Be, vitamin C, vitamin A, and vitamin E did not 

11. Pantothenic acid and sulfathiazole, when fed to pigs during the recovery period 

12. There is no measurable amount of carotene in swine blood. 
13. Sow’s colostrum contains about 10 mg of vitamin C per 100 CC. 
14. Chlorobutinol and lactose have a etimulating influence on vitamin C in pigs 

There are many nutritional deficiencies which manifest themselves in part by in- 
flammation of the digestive tract and diarrhea. Madison, Miller, and Keith (1938) 

24 hours. 

to .5 mg after weaning. 

no effect on either A or C. 

creases to about 0 .15~  after weaning. 

- 

decreases gradually during the suckling period to about 5r. 

constant. 

in plssma vitamin A and C but does not affect plasma niacin. 

prevent, modify, or cure the digestive disturbance. 

exhibited a beneficial influence. 

blood. 
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observed a group of pigs that sickened with diarrhea while on a diet of corn, oats, 
wheat middlings, tankage, a little skim milk, and pasture. The animals made a 
remarkable recovery when fed niacin. Before administration of niacin 40 out of 76 
had died. The authors termed the disease “swine pellagra.” They were convinced 
that the disease was one of niacin deficiency. It should be noted that a lack of 
niacin was one of the first deficiencies to be recognized as a cause of enteritis and 
diarrhea in pigs. Also in 1938, Hughes showed that hogs required niacin. In the 
same year Chick, McCrae, Martin, and Martin (1938) observed that pigs sickened 
when on a ration consisting largely of corn, and that the addition of niacin to the 
ration had a curative effect. Continuing this work, the same authors (1938) fed 
two pigs white corn, pea meal, purified casein, cod liver oil, and a salt mixture. 
Both pigs developed a severe diarrhea from which they recovered within 24 hours 
when injected with niacin. Davis, Freeman, and Madsen (1940), Davis, Hale, and 
Freeman, (1943) and Davis and Freeman (1940) found that pigs on a common swine 
ration developed a necrotic enteritis that could be cured with niacin. In their early 
report these authors tentatively concluded that niacin deficiency predisposed to S. 
choleruesuis infection. This again raised the question whether or not S. choZeraesuis 
could cause a necrotic enteritis independently. Many believed that S. choZercaesuis 
entered the picture only in cases of deficiency, that all cases of necrotic enteritis 
were due to a primary lack of niacin. Later the same authors found that niacin 
had little effect on a necrotic enteritis caused by 8. ciaoleraesuis. Animals on a 
satisfactory level of niacin made better gains after recovery than did those on lower 
levels. In  contrast to this, they found that sulfaguanidine helped to prevent and 
cure S. ciaokraemis necrotic enteritis, while niacin prevented and cured the necrotic 
enteritis caused by the specific deficiency. Hughes (1943) reported that themini- 
mum requirement of niacin for pigs was 5 to 10 mg per day for 100 pounds of weight. 
Wintrobe, Follis, Alcayaga, Paulson, and Humphreys (1943) observed no diarrhea 
in pigs on a ration “free” of niacin and felt that the niacin requirement of hogs 
needed re-evaluation, however, there was the possibility that the ration fed by 
Wintrobe and co-authors was rather high in tryptophane, which in the light of 
Krehl’s work might explain these contradictory results. Krehl(l945) demonstrated 
a sparing interaction between niacin and 1-tryptophane. Worden and Slavin (1944) 
found that a pellagra producing ration caused a necrotic enteritis but the skin re- 
mained in good condition. They also demonstrated the absence of known patho- 
genic organisms in such animals. Four per cent brewers yeast prevented the con- 
dition in control pigs. 

Regarding niacin, Powick, Ellis, Madsen, and Dale (1947) reached the following 
conclusions in their experiment: 

The mean effect of absence of nicotinic acid from an otherwise adequate diet con- 
sisted in a highly significant depression of growth, a conspicuous impairment of 
appetite with high incidence of diarrhea, high mortality, and a high incidence of 
necrotic lesions of the colon and cecum. 

Occmional animals appeared to thrive with no nicotinic acid while others appeared 

The level of nicotinic acid required for o p t i d  growth appeared to be between 
to  vary in their requirement. 
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0.6 to 1.0 mg per kilogram live weight per day for growing pigs between the age of 
three and nine weeks. . . Studies failed to  disclose a simple method of diagnosis. 

A deficiency of pantothenic acid in pigs also causes a diarrhea. Hughes (1942) 
fed a ration deficient in pantothenic acid and found that the animals lost their 
equilibrium, showed incoordination, often fell, and “goose stepped.’’ The feces 
were watery and sometimes bloody. Later in the Same year Hughes and Itner 
(1942) found congestion, hemorrhages and ulcers of the stomach and intestines of 
deficient pigs. Wintrobe and co-workers (1943) also noted the abnormal gait of 
pantothenic acid deficient pigs. A diarrhea was always present in such animals as 
well as poor growth, anorexia, and alopecia. 

Swine require riboflavin but apparently a deficiency does not always result in 
diarrhea. Hughes (1940) found the daily requirement to be a minimum of 1 to 3 
mg. per 100 pounds live weight. Wintrobe (1943) observed a diarrhea in pigs that 
were deficient in riboflavin but this was a multiple deficiency since the animals were 
also deficient in pyridoxine. Later Wintrobe, Buschke, Follis and Humphreys 
(1944) continued the study of riboflavin deficient pigs. The animals showed an 
abnormal gait, dermatitis and lens opacity. 

Hughes and Squibb (1942) found that a diarrhea developed in pigs which were 
deficient in pyridoxine. The pigs also showed convulsions and anorexia. In  ex- 
periments conducted by these authors the daily requirement for young pigs was not 
more than 5 mg. per 100 pounds of weight. Wintrobe and co-workers (1943) ob- 
served diarrhea in pigs deficient in pyridoxine and riboflavin. 

The work of Krehl(1945) has already been mentioned. He found that 50 mg. of 
I-tryptophane or 1.0 mg. of niacin per 100 g. of ration completely prevented growth 
retardation in rats, caused by 40 per cent corn grits in a low protein ration. He 
suggested a sparing interaction of each of these materials for the other. Whitehair 
(1947) observed that wheat and-oats in the sow ration aided in the treatment of the 
diarrhea of swine in which he was interested. He believed that such benefit was 
due to the increased lysine and tryptophane in the ration but pointed out that such 
feeding was not curative. Luecke, McMillen, Thorp, and Toll (1947) studied the 
relationship of niacin, tryptophane and protein in the nutrition of the pigs. They 
found that supplements of 0.2 g. of d, 1-tryptophane daily cured severe enteritis 
occurring in 8 to 16 week old pigs on a corn ration containing 14 per cent protein. 
Hughes, Crampton, Ellis, and Loeffel (1944) stated that a lack of thiamin causes 
diarrhea in pigs. Earlier work of Hughes (1938) suggested that Vitamin Bl, thia- 
min, was needed for the pig. 

A deficiency of vitamin A also causes diarrhea in pigs. In 1928, Hughes stated 
that a lack of vitamin A resulted in reproductive failure, incoordination, and im- 
paired vision. Guilbert, Miller, and Hughes (1937) found that the minimum physi- 
ological requirement of vitamin A for pigs was 18 to 24 I.U. per kilogram of body 
weight per day. They also stated that a mild deficiency of vitamin A predisposed 
to diarrhea in the young. Benham (1943) showed that vitamin A level of suckling 
pigs depended on the intake of the sow. In  Norfeldt’s (1944-45) experiments, 
vitamin A deficient sows gave birth to normal sized litters but the pigs were weak. 
Many of these soon died. A prominent symptom was diarrhea. 



112 S. H. McNUTT AND PAUL0 DACORSO 

There are still unrecognized substances that are required by pigs. A deficiency 
of these substances results in diarrhea. The case is well stated by Mckberts and 
Hogan (1944). New born pigs were placed on a purified diet containing all the 
known water soluble vitamins together with all the other known elements needed 
for pigs, yet the pigs developed a severe diarrhea within 24 hours of the start of the 
experiment. Water extracts of yeast and liver prevented the disease. Thus such 
extracts apparently contained the unrecognized vitamins required by ‘the pigs. 
Wintrobe (1939) found that when small pigs were placed on a purified diet contain- 
ing all the known vitamins and food elements together with yeast, the animals died. 
Diarrhea was a prominent symptom. The diet was satisfactory after the pigs 
reached 4 to 5 weeks of age. 

Hughes and coworkers (1928) reported that swine did not require vitamin C. 
He kept hogs on a vitamin C “free” diet for three generations. The experimental 
animals remained healthy as did the controls. Wintrobe and coworkers (1944) 
reported that swine do not require inositol or p-aminobenzoic acid. C u h  (1946) 
produced biotin deficiency in pigs when desiccated in egg white was fed. Mc- 
Roberts and Hogan (1944) reported that swine do not require vitamin E, vitamin K, 
choline, biotin, inositol and paminobenzoic acid in the ration. 

For the “recommended nutrient allowances for swine” the reader is referred 
to the report of Hughes, Crampton, Ellis, and Loeffel (1944). The report includes 
an excellent list of references. 
In suxnma,ry, it may be said that a partial list of the types of enteritis and diarrhea 

is as follows: 

Enteritis caused by injection: 
1. Infectious necrotic enteritis caused by S.  choleraesuis. 
2.  Swine dysentery evidently caused by a vibrio. 
3. Balantidium coli enteritis? 
4. Enteritis caused by coccidia. 
5. Transmissible gastro-enteritis possibly caused by a vim. 
6. Virus enteritis of Russia. 

1. Vitamin A deficiency. 
2. Thiamin deficiency. 
3. Riboflavin deficiency. 
4. Niacin deficiency and tryptophane deficiency. 
5. Pantothenic acid deficiency. 
6. Pyridoxin deficiency 
7. Deficiencies of unknown water soluble substances found in liver and yeast. 

Perhaps many diarrheas of new born pigs. 

Enteritis or diarrhea caused by  dejiciencies: 

Enteritis or diarrhea of unknown cause: 

For direct and indirect assistance in compiling information, the authors wish 
to thank C. K. Whitehair, R. H. Grummer, G. K. L. Underbjerg, and C. A. Brandly. 
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REPORT OF THE COMMITTEE ON TRANSMISSIBLE 
DISEASES OF SWINE 

J. D. RAY, C h i m n ,  Omaha, Neb.; H. C. H. KERNKAMP, St. Paul, Minn.; L. P. 
DOYLE, Lafayette, Ind.; R. F’EXSTERMACHER, St. Paul, Minn.; C. E. F’IDLER, 
Springfield, Ill.; H. C. SIMMOXS, Jackson, Miss.; B. H. EDQINQTON, Reynolds- 
burg, Ohio. 
The Committee on Transmissible Diseases of Swine considers the following 

three conditions major problems of the swine industry: hog cholera, tran,smia- 
sible gastro-enteritis of pigs, and the enteritis complex. The preceding papers 
upon recent developments in relation to these disease problems were arranged in 
hope that they would help livestock sanitarians in combatting these diseases, 
A questionnaire was forwarded to all state livestock sanitary officials. These 

were filled out and returned from 44 states. They revealed many interesting facts. 
(We thank these officials for their cooperation.) 

The incidence of hog cholera increased during 1947, in only 4 of the states re- 
porting and none of these are in the major swine producing area. Thirteen states 
reported no change in the incidence of this disease and 27 experienced a decrease. 
Most of the principal swine raising states were included in the latter group. 

Swine erysipelas was diagnosed officially in 31 states during 1947. Its in- 
cidence increased in 9 states, remained unchanged in 16 and decreased in 11. It 
is worthy of note that Nebraska, one of the first badly infected states, showed 
a decreased incidence of this disease. However, some other major swine producing 
states experienced an increase. One state raised the question of the danger i t  
faced in allowing the importation of purebred animals from swine erysipelas in- 
fected areas. Evidence of infection had followed n few such importations. 

Only 12 states have specific or general regulations for the control of swine diseases 
associated with enteritis. No distinction is made as to the difFerent kinds of 
enteritis in swine in 28 states. In  states where a distinction is made, i t  is based 
on the cause and/or clinical findings. 

Death losses in baby pigs were considered an important factor in 28 states. 
Transmissible gastro-enteritis in baby pigs was recognized in 12 states and 2 others 
made a tentative or questionable diagnosis of this disease. 

Improper husbandry, including bad management, housing and sanitation, 
were listed by 32 states as a primary cause of death losses in baby pigs. Listed 
also as important causes of such losses were nutritional disturbances, improper 
feeding of the sow during gestation and lactation, pig anemia, intestinal disorders, 
including infections and so called transmissible gastro-enteritis. Hypoglycemia, 
pneumonia, navel infection, rhinitis, brucellosis, vesicular exanthema, parasites 
and injuries account for most of the other losses. 

Only one state listed an anaplasmosis-like disease or icteroanemia as an important 
disease. However, it is the opinion of the committee that this condition is becoming 
more widespread and deserves careful consideration in the future. 

In  answer to the question, “Is anything being done to control swine brucellosis 
in your state?”, 12 officials answered, Tm,” and 15 indicated that individual 
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effort on the part of swine raisers was being carried out to control the disease on 
their premises although no state-wide program was in effect. One state reported 
6 swine herds as brucellosis accredited and about 50 herds being tested with the idea 
of becoming accredited. 

Respiratory diseases have been especially prevalent in Midwestern swine during 
1947. In many cases the mortality was high and frequently the economic loss 
was considerable before the surviving animals were back on feed. Pasteurellosis 
and streptococcic infections have been common complicating factors. 

A few swine droves have been reported where Brucella bronchisepticus (com- 
monly associated with respiratory infections in the canine species) was found to 
be the primary cause of trouble. Extensive losses were experienced in some of 
these cases where young pigs were involved. Chronic lung complications seemed to 
prevail. A diagnosis depends on the isolation of BruceZZu bronchisepticus from the 
affected pig. 

The control of transmissible diseases of swine is an increasingly important prob- 
lem. Too little is known about the cause and prevention of many swine diseases 
and little work is being done to correct this lack of information. The committee 
recommends that more attention be given swine brucellosis control and that vet- 
erinarians take more effort to identify causative factors of swine diseases by use of 
diagnostic laboratory service. Also, that these laboratories direct more attention 
toward the identification of the causative factors involved, especially, in respiratory 
and intestinal infections of swine. 

To 
help protect these values, this committee also recommends that the U. S. Livestock 
Sanitary Association use its influence to promote increased research in transmissibie 
diseases of swine. 

The swine industry in the United States ranks second in livestock values. 
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G ~ m s  DE KOCK 
Mr. Chairman, Gentlemen: I can assure you that this is a great honor for me 

to be able to attend this very, very important meeting in Chicago. I am very 
much indebted to Dr. Simms for having made it possible for me to be present here. 

I have had a most unique opportunity not only to see this wonderful Interna- 
tional, but I was afforded an opportunity to be present at the meeting of your 
Deans of Faculty, and also at the meetings of the Animal Research Workers. 
Sir, I would be very much indebted if you could allow me just one or two mo- 

ments. 
I would like to stress one or two points-matters that were actually raised this 

meeting. 
Now I feel, sir, that we should establish closer contact. We are today within 

two and a half days flying either with South Africa or with America. We have 
naturally very dif€icult problems, and it is essential for us to contact the workers 
in America where far more intensive research work is being carried out. 

I am convinced that our disease conditions and that our very severe climatic 
environment stresses points which may be of tremendous importance to you in your 
research work. May I perhaps cite one or two instances? 

The problem of infectious anemia of equines is one. We had a very severe 
outbreak in 1930. I have been very closely associated with Sir Arnold Theiler, 
the late Sir Arnold Theiler, in the study of that disease. We wpe of the opinion 
at that time that that disease was introduced by the carrier; and that all our cases 
that occurred were in artificial infection for experimental purposes. The disease 
has died out in spite of the fact that these animals were continually in very close 
contact with biting insects, flies, etc. Now, is there a carrier? What is the trans- 
mitting agent? 

Another important feature I would like to bring to your notice is this problem of 
dipping. You have here your decholerators. With our dipping over an extensive 
area in South Africa, for East Coast Fever, one might also say for the last 40 years 
along the coastline of South Africa-and more or less very much confined-we find 
today an arsenic-resistant tick. 

It doesn’t matter whether you use 5 dectapin or 7 dectapin-you cannot eradicate 
that tick; and as I indicated to you, sir, it is very much conhed. 

That has given a stimulus to research work in connection with other dips; and 
over the last three or four years we have been using, extensively, DDT, benzine- 
hexichloride; and these two dips conjointly with arsenic. And I can assure you 
that the results are so promising that a time may come that we may perhaps exclude 
arsenic from the eradication of some of our ticks. We cannot do that a t  the present 
moment because there are certain drawbacks. 
In the first place, it is a question of expense. 
The second is the question of tests for these dips. 

with our arsenic dips we have the laboratory test; 
is one of the big drawbacks a t  the present moment. 
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Sir, in listening to your discussions I have been stimulated. I have gained a 
tremendous amount of information in this country. The only t h i g  I am sorry 
about is this: That I haven’t the time to visit these various colleges with which I 
have made contact. 

There is one thing that I would like to stress, and I think you have these dif- 
ficulties in the states: People are of the opinion that the animal is a machine. A 
Virus is found; a bacterium is found; a protozoa is found-now, produce your vac- 
cine. 

Gentlemen, I think our research work, especially in recent years, has shown us, 
in studying structure and function, that our knowledge, not only with us but also 
with the medico, requires a tremendous amount of overhauling and very intensive 
research. 

When we, for instance, take today the question of sterility, the problem of the 
changes that are brought about in the Endocrine system. Recent work completed 
in the Union of South Africa showed, with delayed braeding you establish, you 
produce in the pituitary very. very vital lesions; and when we produce these patho- 
logical conditions we gain a great deal of information as regards the normal structure 
and normal function. 

I feel, sir, that the time has come-and that is what we are more or less trying to 
adopt in South Africa-for teamwork on a considerable scale with all our problems- 
not only the veterinarian, the pathologist, but also the chemist and the physio- 
chemist, and the animal husbandry officer. 

Mr. Chairman, Mr. Secretary, Gentlemen: I once again wish to thank you for 
this wonderful opportunity offered to me by tho Chief of the Bureau, your counsel, 
sir, and the deam of the various faculties, for this very unique opportunity offered 
me. 

South Africa has been in the limelight to a very great extent within the last few 
years, and perhaps if I might just recall one story, and that is that of a South African 
farmer who expressed the opinion that the Book of Genesis is not quite correct- 
and that the ten plagues did not take place in Egypt but in South Africa. 
Thank you, Mr. Chairman. 



REPORT OF THI3 COMMITTEE ON POLICY 
W. J. BUTLER, Chuirmun, Helena, Mont.; H. C. GmEPU’S, Richmond, Va.; J. G. 

HARDENBERGH, Chicago, Ill.; V. S. LARSON, Madison, Wis.; I. S. MCADORY, 
Auburn, Ala.; R. W. SMITH, Concord, N. H. 
Your Committee on Policy begs to report that there have been ng recommenda- 

tions referring to policy received by the Committee during the past year. 
Your Committee, however, in view of the fact that there is a definite scarcity of 

food throughout the world; that the U. S. will have to produce an increased quantity 
of food; that the loss of animals from disease is enormous and that the veterinary 
profession with the cooperation of growers of livestock can greatly reduce this 
unnecessary loss, recommends: 

That a special invitation be extended to all persons interested in disease con- 
trol and animal and poultry production to join the U. s. Livestock Sanitary 
Association and to enter into its deliberations. 
That in our programs a reasonable time be set apart for discussion of papers 
presented in which all may participate. 
That i t  be the definite policy of the U. S. Livestock Sanitary Association to 
assist in the development of veterinary service and build up disease control 
departments within the various states and that special attention and assis- 
tance be given for the construction and maintenance of diagnostic bbo- 
ratories. 

121 



RBPORT OF THE COMMITTEE ON COMMUNITY AUCTION SALES 

C. E. FIDLER, Chairman, Springfield, Ill.; G. E. BOTKIN, Indianapolis, Ind.; 
JUSTIN CASH, Kansas City, Mo.; D. C. HYDE, Columbus, Ohio; WILLIAM 
MOORE, Raleigh, N. C. 
With the well established and extensive operation of community auction salea, 

1. Adequate control of community auction sales by individuals, licensing, bond- 
ing, and veterinary supervision; 

2. Adequate, consistent regulations governing the passage of animals through 
community auction sales to purchasers whereby livestock disease spread may 
be controlled; 

3. The installation of qualified veterinarians for the supervision of the sanitation 
and general operation of the community auction sale. 

It is the attitude of the Committee on Community Auction Sales, previously ex- 
pressed, that the control of a community auction sale rests in the legislation requir- 
ing proper licensing and adequate bonding whereby the community auction mle 
becomes accountable to the livestock sanitary official of the state in which it operates 
for its conduct in the sale and transfer of animals from one owner to another and 
whereby, by adequate bonding, the person or persons entering into transactions 
with the community auction sale are protected against fraud, and that adeauate 
and complete records of all transactions be maintained and available. 

definite disease control problems are presented: 

Recommendations of the Committee in this regard have been as follows: 
1. That community sales laws should provide that they operate under bond, 

which must be completed and filed before the issuance of license; 
2. That the bw require that the grounds and buildings of a community auction 

sale be adequate, maintained in good repair, and in a good state of sanitation 
a t  all times; 

3. That records be kept by the community auction sales operator, upon the 
premises of the establishment, such records being held open for inspection by 
all police officers or officials at  all reasonable times, and retained and pre- 
served for a period of at least two years, such records to include name and 
address of the consignor, a description of the property which in the case of 
livestock should include kind, approximate age, sex, and any ear tag numbers, 
brands, or other identification, the method by which the property was 
delivered to the community sale and, in the case of property delivered by 
motor vehicle, the name of the operator, the make of the manufacturer and 
the state license number of such vehicle, the name and address of the purchaser 
of said property, the price for which the property was sold or exchanged, and 
the commission or other fees charged by the community sale. 

4. A transcript of such record should be filed weekly, monthly, or periodically 
with the sanitary livestock official. 

The sale barn licensing law should also provide for the installation and main- 
tenance of competent veterinary supervision of the sales barn grounds and quarters, 
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and general activities. Particularly should the veterinary supervision apply to the 
parssage of animals through the community auction sale, beginning with the state 
of repair and sanitation of all barns, yards, and equipment, the inspection of all 
animals upon their presentation to the community sale to determine the existence 
of any disease at the time of their presentation, the isolation of visibly sick animals, 
the separation of animals to be sold for immediate slaughter from those that are 
being returned to the farm, the application of all tests as required by regulations to 
determine the eligibility of animals for transfer through the community auction 
sale and their association with other animals. Also, all vaccinations and inspec- 
tions, cleaning and disinfecting of all trucks or vehicles employed in the transporta- 
tion of animals to and from community auction sales. 

The veterinarian employed to inspect and supervise community auction sales 
should be duly licensed and accredited and approved by the livestock sanitary 
official of the state in which he resides, and should at all times be under the direct 
observation of the state livestock sanitary official. For the best performance in 
veterinary inspection and supervision of community auction sales, it iS felt that the 
veterinarian so employed and installed in a community auction sale should be an 
employee of the state Division of Livestock Industry and his salary paid by the 
state. To provide funds for the payment of veterinarians’ salaries, it is suggested 
that the license fee of cummunity auction sales be increased to provide all or as 
much as possible of the salary of veterinarians employed for the inspection and 
supervision of community auction sales; the community auction sale licensing law 
further providing appropriate and adequate penalty for failure to observe provisions 
of the law. 

The above represents the opinion of the Committee on Community Auction Sales. 



FIELD CONTROL EXPERIMENTS WITH BRUCELLOSIS IN SWINE' 

L. M. HUTCHINGS, B.S., D.V.M., M.S., h . D .  
Unfortunately proposals for the control of swine brucellosis cannot be substan- 

tiated by the vast experience which accompanies proposals for the control of bovine 
brucellosis. There are no official recommendations, rules or regulations for the 
control of swine brucellosis that have been tried on a statewide or nationwide basis. 
In fact livestock sanitarians, veterinarians, and owners have been prone to ignore 
the effects of swine brucellosis. Interest and demand for the control of this disease 
of swine has only recently been forthcoming. For the most part the practicing 
physician has not recognized that undulant fever may be transmitted to humans 
from swine as well as from the milk of infected cows. Undulant fever caused by 
Br. suis has long been known to be one of the serious hazards inherent in those oc- 
cupations where direct contact between man and swine is inevitable. This disease 
is just now being recognized in official quarters as an occupational, compensable 
disease. 

Investigators, who have been cooperating in a study of this disease, have recently 
drawn up a set of recommendations to be submitted to the committee on brucel- 
losis of this Association. The adoption of these recommendations would be a step 
in the right direction although the h a 1  answer to mine brucellosis control is 
probably a matter for the future. 

The published works on control of swine brucellosis are scarce. Connaway, 
Durant and Newman (1) reported that swine brucellosis could be eradicated from 
any herd by blood testing, isolation of infected animals and proper disinfection of 
the premises. Their results with live culture vaccination led them to consider the 
use of live culture vaccines as a hazardous procedure. Hadley and Beach (2) 
recommended a program of test, isolation of reacting sows and vaccination of the 
open, negative sows. Craig (3) outlined a general control program which entailed 
grouping the sows in small groups in an effort to prevent spread. He was the first 
to mention segregation of the pigs from the infected sows at  weaning time. 

Project 1046 (swine) (4) sponsored by the Department of Animal Pathology and 
Hygiene of the University of Illinois is a swine brucellosis control plan which pro- 
vides for blood testing, slaughter of reactors or isohtion from the herd, disposal of 
aborting sows, disinfection of the premises, and eventual accreditation of the herd. 

McNutt (5) stated that measures which apply to control of brucellosis in cattle 
are applicable to swine. The United States Department of Agriculture, Bureau of 
Animal Industry (6) present suggestions for control of swine brucellosis based on 
test and slaughter or isolation of reactors and separation of pigs at weaning time. 

At the present time there are no vaccines which have received the sanction of 
investigators. Manthei (7) wm unable to show any merit in the use of Strain 19 

1 Published as Journal Series Paper No. 320 of the Purdue University Agricultural 
Experiment Station. These studies were supported in part by a grant from the 
Bureau of Animal Industry, Agricultural Research Administration, U. S. Department 
of Agriculture. 
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as B vaccine for swine brucellosis. His results with 8 low virulent strain of Br. 
mis showed 8 better protective power, but the effects were transient and the viru- 
lence of this live culture of Br. mis for the human was questionable. Hence the 
control of swine brucellosis seems to fall of necessity into the category of some form 
of test and eradication of the disease. 

Several difficulties play a major role in control efforts for swine brucellosis. 
Among these diiliculties are the lack of interest on the part of some veterinarians, 
the task of obtaining suitable blood specimens for testing, the relative inaccuracy 
of the agglutination test for the individual animal, and the management practices 
inherent in swine raising. 

Many qualified veterinarians are reluctant to draw blood samples from swine 
because it is time consuming and the pressure of other duties is great. Others 
report an inability to obtain the samples. Swine blood does not stand shipment 
well, and may hemolyze when due care has not been taken in obtaining and caring 
for the samples. 

From experimental studies of the last seven years, it is known that the standard 
agglutination blood test as now applied is adequate as a herd diagnostic procedure 
but may not be sufficiently reliable to base judgement on the infection status of 
the individual animal. Thus it is obvious that, with present methods, control re- 
solves itself into a herd problem rather than an individual animal problem. This 
fact alone is highly important since control of this nature presents innumerable 
difliculties for any sanitary official when rules and regulations covering the interstate 
or other movement of swine are involved. In other words there is relatively little 
precedent or experience on which to base official rules and regulations governing 
interstate movements of animals when control is conducted on a herd rather than 
an individual animal basis. 

Management factors contributing to control difficulties are numerous. The hrge 
numbers of swine in a herd, the prolificacy of sows, the community boar, the wide- 
spread use of the sale barn, and breeding for two litters a year all have an effect on 
the control of swine brucellosis. 

During the past five years, field control experiments have been conducted in con- 
nection with the research program on swine brucellosis a t  Purdue University. The 
following herds and data are prssented for your consideration in connection with 
swine brucellosis control. 

Herd No. 1 is a pursbrsd Berkshire herd which had a history of infection for two 
years prior to the time control efforts were started. An initial complete test of 215 
animals (80 sows and boars, 135 weanling pigs) showed 67.5 per cent of the sows and 
boars to be reactors or suspects. Since only seven of the 135 weanling pigs were 
showing any agglutination titer it was decided to keep the negative pigs separated 
from the infected parent stock and test the pigs once per month up to breeding time. 
This plan was rigidly followed until November of 1942 when the herdsman felt 

it necessary to bring the infected parent stock into the same barn with the clean 
gilts for breeding. Betwezn November 1942 and January 1943 infection appeared 
in the clean gilts and some observed abortions resulted. In view of this failure 
to maintain the established segregation, i t  was decided merely to follow the agglu- 
tination response and history of this herd for a year before attempting any further 
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control. The percentage of infection remained relatively constant during this 
interval. No serious abortion rate was observed, but sterility in sows and orchitis 
in boars and the birth of weak litters were noted. No special effort was made to 
separate the pigs from the sows at  weaning time and many of the pigs became in- 
fected with the exception of one group which was isolated at  eight weeks of age. 
Tn Aiignrrt, September and October of 1944, late spring and summer pigs were 

weaned a t  eight weeks of age, tested, and separated from the infected parent stock 
by removal to clean grounds and houses. This separation was followed by monthly 
testing for three months and then tests were made a t  irregular intervals up to the 
present time. Since October 1944 no reactors have been found in the pigs raised 
from this herd. All of the infected breeding swine were disposed of for slaughter 
by the late spring of 1945. The blood lines have been maintained, The results of 
tests on this herd are presented in Table 1. 

Herd No. 2 consisted of 155 purebred Hampshire sows and boars. This herd was 
located on premises where commercial hog production had been maintained on a 
large scale for 30 years. In this 30 year period the owner stated that about six to 
eight sows aborted at each farrowing time. Orchitis and adhesions between the 
testes and scrotum were evident in young boar pigs a t  the time of castration. Such 
history strongly suggests that brucellosis had been present in this commercial herd, 
but had never seriously curtailed the enterprise. The owner had been ill for a 
number of years with an obscure type of malady which a physician had later diag- 
nosed as undulant fever. With the change to a purebred herd in 1941 a few abor- 
tions were seen and the owner’s son decided to investigate the cause. On the initial 
test in November 1942 only 16 of 155 breeding swine showed any significant agglu- 
tination titer. With this lorn percentage of reactors and suspicious animals it was 
decided to dispose of all 16 reacting swine and test the remainder of the herd plus 
some additional summer gilts once per month. Circumstances prevented the first 
monthly retest, but two months later there were 16 reactors and suspects in the 216 
breeding animals tested. These reactors were promptly removed. Illness of our 
personnel prevented further testing in this herd until July 19,1943, at  which time 
there were 84 reactors and suspects in 101 swine tested. Thus the test and slaughter 
method, based on agglutination tests of individual swine, had failed under the con- 
ditions existing in this herd. These animals had farrowed in the meantime with 
relatively poor results as judged by litter size and livability, but only one definite 
abortion was observed. 

It was then decided to rebreed these infected sows, separate the fall pigs from the 
sows at weaning time, and conduct no further tests until the pigs were about breed- 
ing age. This plan was in agreement with some recommendations for control being 
advocated at that time. As can be seen in Table 2 this failed since of 82 gilts and 
boars so separated in the fall of 1943,50 were reactors or suspects in the spring of 
1944. It should be pointed out here that the recommendations for separation of 
the pigs from the infected sows and removal to clean ground were not followed, as 
the sows were removed from the pigs at eight weeks of age and the pigs were left 
on the original ground where they were farrowed. This could be an important 
cause of the failure. 

The original infected breeding stock was still present on this farm and had been 
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rebred for a late spring farrowing in 1944; so it was decided to test, wean, and sepa- 
rate the negative pigs from the infected sows and p26t the pigs on clean ground. This 
was done with the results that no positive reactors have been found among the pigs 

TABLE 1.-Results of agglutination testa conducted on Herd No. 1 

DATE 

7/31/42 
8/23/42 
9/22/42 
11/ 2/42 

1/28/43 
8/11/43 

8/ 9/44 

9/12/44 
10/18/44 

11/16/44 
12/20/44 

1/24/45 
3/27/45 
6/12/45 
10/24/45 
5/15/46 
6/17/46 

Totals.. . . . 

BREEDING STOCK - 
Pos. 

35 
3 
1 
3 

2 
37 

39 

_c 

120 

- 
sus. 

19 
8 

6 

18 

51 
- 

- 
Neg. 

26 
6 

30 

19 

3 
4 

26 
26 

t# 
29 
32 
91 
45 
62 
76 

474 

Pi 

- 
- 

- 
Pos. - 

12 

20 

19 

13 
18 
3 
1 

b 

86 
- 

PIGS - 
sus. 

7 
8 
&! 
5 
? 
4 

2 

3 

1 
9 
4 
6 

6 

48 
- 

Neg. 

128 
123 
99 
95- 

31 
32 
15 

27 

7 
31 
57 
26 
98 
164 
159 

17 
134 
114 

66 

I_ 

423 
- 

TOTAL 
TESTS 

215 
147 
100 
103 

49 

191 

155 
67 

134 
190 

202 
163 
146 
91 
111 
62 
76 

2202 

Infected stock put in same 
barn as pigs 

Isolated carefully at weaning 
Spring '43 boars not isolated 

Spring '43 gilts not isolated 

Spring '44 boars not isolated 
Spring '44 gilts not isolated 

carefully 

carefully 
- 

Spring '44 gilts 
Fall '44 pigs (mixed) 

1- - 
Fall '44 pigs previously 

Recently weaned fall '44 pigs 
tested 

?(i 

Pos. indicates complete agglutination at  1:25 dilution or above. 
Sus. indicates incomplete agglutination a t  1:50 dilution, but no complete agglu- 

Neg. indigates completely negative agglutination at each dilution. 
tination a t  any dilution. 

since September 1944 and no positive reacting swine have been found on this farm 
since the original infected brood stock was disposed of in the summer of 1945. 

From our observations the economic loss attributable to brucellosis in this herd 
other than inability to sell breeding stock, was due to the high percentage of steril- 
ity in infected sows, small litter size and poor livability of pigs. During the 1943 
spring breeding season 37 of the first 100 sows and gilts bred had failed to conceive. 
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Now that brucellosis is not present in this herd the owner reports that sterility or 
difficult breeding are much less noticeable than formerly. 

Herd No. 3 wag referred to our department after the local veterinarian had con- 
ducted the original herd test. This herd was composed of purebred Poland China 

TABLE 2.-ResuZts of agglutination tests conducted on Herd No. I 

DATE 

11/17/42 
12/10/42 
1/28/43 
7/19/43 
3/23/44 
4/12/44 

7/10/44 
7/26/44 
8/ 5/44 
8/11 /44 
9/11/44 

10/20/44 

11/21/44 
1/ 7/44 
4/ 4/45 

11/13/44 

6/15/45 
10/27/45 
2/ 5/46 
5/ 8/46 
7/19/46 

10/24/46 
2/11/47 

Totals.. . . 

BREEDING STOCK - 
Pos. 

7 
1 

14 
63 
1 

10 

2 

- 
98 
- 

- 
sus. 

9 

2 
21 
2 

1 

1 
2 
3 

1 

42 
- 

- 
Neg. 

139 
7 

200 
17 
7 

15 

- 

6 

3 

7 

4 
8 

119 
57 
63 
49 

122 
91 

137 
149 
112 

312 
- 

- 
Pos. - 

42 

7 

2 

- 
51 

PIGS - 
sus. - 

8 

2 

1 
4 
7 

- 
22 

- 
Neg. - 

32 

75 
46 

79 
117 
117 

120 

109 

- 
695 

TOT4l 
TESTS 

155 
8 

216 
101 
10 

107 

90 
46 
3 

80 
130 
124 

4 
128 
119 
58 
63 

158 
123 
93 

142 
149 
113 

2220 
- 

All boars 
Many sold as breeders 
Only one known abortion 
Boars 
Sows separated from pigs in 

fall '43. Pigs not placed 
on clean ground 

Pos. indicates positive agglutination at 1:25 dilution or above. 
Sua. indicates incomplete agglutination at 1:50 dilution, but no complete agglu- 

Neg. indicates completely negative agglutination at each dilution. 
tination at any dilution. 

, 

swine. The initial tests in September 1945 showed 33 of 41 yearling boars, five of 
26 yearling gilts and 15 of 22 older swine to be reactors. Thus this herd showed 
59.5% reacting animals. Posterior paralysis due to spondylitis was present in one 
sow and Br. ais was isolated from this sow at  the time of autopsy. The yearling 
boars were castrated and isolated together with the infected sows and put on a 
separate pasture with other fattening swine. The owner was desirous of attempt- 
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Pos. 

16 

3 6  

25 

k g  to salvage some of the yearling gilts so an additional test was made on the 21 
negative gilts after an interval of three weeks. This second test showed eight more 
reactors among the 21 gilts. It was decided to keep 12 of these 13 negative yearling 
gilts, and purchase, subject to test, six additional gilh and 14 sows, and to wean, 
test and segregate the fall pigs from the infected parent stock despite their rather 
advanced age, which was 9 to 11 weeks. Segregation facilities were not too desir- 
able, but a start was made. It will be noted from Table 3 that some pigs reacted 
at weaning time and although they were removed promptly, additional reactors 

sus. 
_5_- 

6 3  
1 

2 

7 
4 

I_- 

23 

TABLE 3.-Reaults of agglutination tests conducted on Herd No. 3 

DATE 

10/16/45 
10/23/45 
11/ 6/45 
12/18/45 
1/22/46 

8/26/46 
5/ 6/46 
5/13/46 
6/12/46 
8/26/46 
9/13/46 

10/29/46 
12/17/46 
4/22/47 

Totals.. . . . 

BREEDING STOCK - 
Neg. 

20 
13 
33 
32 
32 

16 

97 
112 
149 
157 
64 

725 
- 

POS. 

8 

8 
5 

12 

- 
33 

PIGS 

SUS. 

5 

2 
2 

3 

3 

_L_ 

15 

Neg. 

27 

45 
36 
34 

16 
76 
51 

120 
10 

- 
415 

TOTAL 
TESTS 

69 
14 
86 
75 
68 

65 
76 
51 

120 
117 
116 
158 
157 
64 

1236 

REMARKS 

Purchased sows 

Gilts and sows assembled sf- 
ter this test 

Pos. indicates complete agglutination at  1:25 dilution or above. 
-Sus. indicates incomplete agglutination at  1:50 dilution, but no complete agglu- 

Neg. indicates completely negative agglutination at  each dilution. 
tination at any dilution. 

occurred periodically on subsequent tests. The negative yearling gilts, purchased 
gilts and sows remained negative after breeding until they were put together in a 
field adjacent to the young pigs in February of 1946. Then, as shown by the test 
conducted on March 26,1946, a serious spread had occurred as evidenced by agglu- 
tination reactions in all groups of swine on this farm. Thus the procedures followed 
in this herd had failed to control brucellosis. 

After'the spring farrow of 1946, the pigs were weaned at eight weeks of age, tested, 
and the negative pigs plrrced on clean ground. No reactors have occurred in these 
Digs to date. 

In  this work all blood samples were drawn from the anterior vena cava, a hypo- 
dermic syringe and needle being used as described by Carle and Dewhirst (8). The 



G TABLE 4.-Natural transmission from weanling pigs 0 - 

NO. 
AGGLUTWATION AND BLOOD CULTUEA& RESPONSE POST MOBTEY 

BACTJZRIOMGIC PINDINGS 
9-29-47 I 6-6-47 6-20-47 7-28-47 9-5-47 8-18-47 7-8-47 9-1747 

I 

386 

387 

388 
389 
390 

376 

378 

- 

380 

382 

384 

- 

+++PT 
Pos. ----- 

+P--- 
++++I? 
+++P- 

+++PT 

PP--- 

+++-- 
++P-- 
+++P- 

++T-- 

PTT-- 
Pos. 

++PT- 
+PT- - +++-- 

++PP- 

+++++ 
+++PP 
+++PT 
+PPPT 

++Pn: 

+++++ 
+++P- 
++P-- 
-i +PTT 

+PT- - 
+++m 
++P-- 
PPT-- 
T---- 

+PT-- 

++++P 

Pos. urine, lymph 

Pos, lymph nodes 
nodes 

+++PT I Pos. lymph nodes 
Not d' 

+PT-- 
ne 

Pos. lymph nodes, 5 
spleen, liver 

Pos. lymph nodes, 
spleen, heart, bone 3 al marrow ' 

Pos. liver, spleen, 
heart , lymph nodes 

Negative P 

2 
2 

+P- - - 
--e-- 

TT--- 

++T-- 

++--- 

+P- - - 
T---- 

+PT-- 

+P--- 

+PT- - 

----- 
---e- 

PO8 

PTT-- 

+P--- 
Pos. 

----- 
Pos. 

Pos. spleen, epi- 
didymis, lymph 
nodes, ham, 
shoulder 

Negative 

- indicates no agglutination. + indicates complete agglutination. P indicates partial agglutination. T indicates trace 

Pos. indicates positive bacteriologic results for Br. sub. 
of agglutination. 
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serum samples were tested by the standard agglutination procedure, using both the 
mDid and test tube methods. The antigens used were prepared and furnished by 
the Bureau of Animal Industry, Agricultural Research Administration, United 
Shtes Department of Agriculture. The tests were conducted in dilutions of 1 :25, 
1 :50.1: 100, 1 :200 and 1 :400. Interprehtion of the agglutination test results was 
ri&d. Any animal reacting positively at the 1 :25 dilution or above was consid- 
~d a reactor. Incnmplete reactions at the 1 :25 and 1 :50 dilutions were considered 
~ ~ ~ m i c i n i i ~ .  

Snme workem have thought that the testing of pigs a t  weaning time was an un- 
neaeFtsarV D ~ O C ~ U E  since they felt that the young, unbred gilt pigs and sexually 
immature boar pigs. even if infected, did not present a serious problem in the trans- 
misqion of brucellosis fo other pigs. Recent evidence accumulated at  the Purdue 
Agricultural Experiment Station indicates that the young, infected pig is a source 

TABLE 5.-Results of agglutination tests conducted on Herd No.  4 

I --- I BREEDINGSTOCK 
D." 

Reactors and suspects 
removed 

~~ -~ 
Pos. indicates complete agglutination st 1:25 dilution or above. 
Sus. indicates incomplete agglutination at  1:50 dilution, but no complete agglu- 

Neg. indicates completely negative agglutination at  each dilution. 
tination at any dilution. 

of spread of brucellosis. In Table 4 are shown the results of exposing five non- 
infected pigs to five naturally infected weanling pigs by pen contact. It can be 
readily seen that the disease was transmitted to these non-infected pigs as demon- 
strated by both the development of agglutination titers and the finding of Br. suis 
at postmortem. 

The policy of using the agglutination test as a herd diagnostic procedure rather 
than to use the test to base judgement on the disease status of individual animals 
has also been criticized. The results presented in Table 5 which show the effect of 

. using the standard agglutination test in an attempt to salvage negative animals 
from an infected group of gilts indicates that the agglutination test is not too reli- 
able when applied to individual swine. It can be readily seen that the removal of 
16 reactor gilts from the 65 gilts tested did not result in any beneficial effects in 
establishing a clean group of gilts. The next test conducted 30 days later showed 
an additional 19 reactors in the 49 gilts which were negative on the original test. 

DISCUSSION 

The herb  reported on here and other herds form a part of the research program 
being conducted at Purdue University on swine brucellosis. No herds are taken 
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into the program without the cooperation of the local veterinarian and without an 
appreciation of research on the part of the owner. This freedom of action is taken 
so that as much experimental evidence as possible may be gathered. It may be 
noted that procedures were changed at  times in all three of these herds and that at 
least two types of control were attempted in herds Nos. 2 and 3. It is obvious that 
our objective was not necessarily immediate control, but was to learn as much as 
possible about control and the pitfalls to be expected. As the field work progressed 
additional experimentation in our and other laboratories naturally suggested 
changes in methods or reasons for failure of methods under observation. 

From the history and data presented on these three herds of swine, it seems ap- 
parent that valuable blood lines may be maintained and negative replacement gilts 
and boars can be produced from infected parent stock by the separation and testing 
of pigs from their infected dams at weaning time. Considerable attention must be 
paid to maintenance of segregation. Clean premises must be provided for the 
newly weaned pigs, and enough testing must be applied to the clean group of pigs 
to remove any latent infection which may be present. 

Experimental evidence accumulated by Hutchings, Delez and Donham (9) and 
Cameron and Carlson (10) indicates that the agglutination test is adequate as a 
herd or group diagnostic agent, but may not be sufficiently reliable for diagnosis of 
brucellosis in the individual animal. The results reported here tend to substantiate 
this opinion which was originally developed from controlled experiments with in- 
fected swine maintained in our own experimental herd. For example, of 170 swine 
of all ages experimentally exposed at  Purdue, 25 (14.7%) yielded cultures of Br. 
suis from their blood 5 to 69 days prior to the time that a diagnostic agglutination 
titer was demonstrated in the blood (11). Such findings, along with unsatisfactory 
results in controlling the disease in the field by use of a test and slaughter pro- 
cedure, have suggested that when infection is present to any appreciable degree the 
entire breeding herd should be considered infected and handled as a unit rather than 
to attempt to salvage negative reacting aged swine from among the positive swine. 
Test and salvage of negative breeding swine failed in herds Nos. 2,3 and 4 as re- 
ported in this paper. 

Ultimately, however, after the positive herd has been segregated for some time it 
may be possible to salvage some individuals. Cameron (12) has reported: “valu- 
able individuals may be salvaged from a positive unit when the unit is being dis- 
posed of . . . a residual low titer remains in many of these animals, but incomplete 
unpublished data, supported by the findings of McNutt indicate that they are not 
spreaders.. . . According to these data an animal that previously reacted at a 
higher dilution but which now had a 1 :25 titer would be much less dangerous than 
one completely negative in an infected or unknown herd.” Thus the disposal for 
slaughter of all valuable breeding stock may be inadvisable in some instances when 
adequate segregation can be maintained for a prolonged period. Such procedures 
were not attempted in the herds reported here because high prices had not been paid 
for the breeding stock and the hancial aspects were not of primary concern to the 
owners. 

According to this study and that of Cameron and Carlson (13) many pigs farrowed 
and nursed by infected sows are not infected at weaning time. Our results indicate 
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that it is advisable to wean the pigs by eight weeks of age, test all the desirable pigs 
and place the negative ones on clean ground. The longer the pigs remain with the 
infected sows and on potentially infected premises, the greater is the risk of such 
pigs contracting brucellosis. Weanling pigs have been shown to be susceptible 
and if not segregated early may become infected. In  substantiation of this state- 
ment, note the results of failure to isolate the pigs on clean ground in Herd No. 1 
during 1943 and 1944 and Herd No. 2 during the fall of 1943. It is also interesting 
to note the results of failure to isolate the boar pigs on clean ground in Herd No. 1 
during this period. Repeated isolation of Br. st.& from the semen of six of these boar 
pigs has been reported in another paper (14). Cameron (12) has further shown 
that such segregation of pigs should be maintained because as he says: “The basis 
of the unit-segregation system is, first, the efficiency of the test when applied to a 
group; second, the breaking of the chain of infection from infected sow to bred 
gilt, and from aborting gilt back to the resistant, but potential spreader sow.” 

The tendency for infected swine of all ages to recover, insofar as cessation of ag- 
glutination reaction and symptoms are concerned, may tempt one to believe that 
pigs may be readily immunized by procedures comparable to those now in use for 
cattle. However, two sobering considerations should be kept in mind, first, swine 
are a serious source of undulant fever and second, both natural and experimental 
exposure and reexposure studies with swine have indicated that although abortions 
may not occur frequently upon reexposure, many swine do become reinfected and 
are potential spreaders of brucellosis to other swine and to the human (12 and 15). 
The turnover in swine is rapid and a clean herd may be established within a period 
of one year. The economic loss caused in swine by brucellosis is apparently much 
less serious than in cattle. In view of these factors, it seems more logical to attempt 
control by means of test, segregation of pigs, and eventual disposal of the infected 
herd. 

GENERAL RECOMMENDdTIoNS 

The need for a uniform program for swine brucellosis control must be emphasized. 
This program should be such that there is a possibility of nationwide adoption. It 
would seem logical that such a plan could best arise from the United States Live- 
stock Sanitary Association and the United States Bureau of Animal Industry. 
Acceptance of a plan by these bodies would tend to promote uniformity and accept- 
ance by all the states and should result in a t  least a measure of control. 

Such a program should clearly present information concerning prevention as well 
as actual details of control. The pitfalls and failures should be dealt with as well 
as the reasons for each step in the plan. It has been our experience that owners 
are prone to cooperate in any disease control plan provided they are made aware of 
the reasons behind the proposals. Hence much effort should be made to educate 
the owners as well as the state control officials and veterinarians. In  fact all 
agencies which have an influence on thinking of farmers should be brought into a 
cooperative educational program. It would seem necessary to incorporate in the 
educational program both swine brucellosis and bovine brucellosis control despite 
differences in procedure. In  other words we must face the fact that brucellosis 
control is our ultimate objective irrespective of the species involved. 
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SPECIFIC BECOMMENDATIONS 

Prevention. The most important preventive measure is to prevent the introduc- 
tion of infected swine into a brucellosis free herd. This is best accomplished by 
purchasing replacements or additions from herds known to be free of brucellosis. 
In the event such is not possible, each addition should be tested and no animal 
showing an agglutination reaction in any degree should be accepted; replacements 
from herds of unknown history should be kept in isolation for at least three months 
and retested before entry into clean herds is permitted. The practice of assembling 
a swine herd from many different sources is dangerous. . It i s  safer to purchase fewer 
animals from one source, if possible, and thus lessen the chances of purchasing an 
infected hog which is not reacting to the agglutination test. Herd sires should be 
purchased well in advance of breeding time in order that a t  least two blood tests 
with an interval of one or two months can be made prior to breeding time. 

Community boars are not conducive to brucellosis control. The practice of 
loaning boars to a neighboring herd should be discouraged because of the danger of 
infection being spread both ways. 

Show swine m y  spread or contract brucellosis while at  fairs and shows. Such 
swine should be held in isolation upon their return before entering the main herd. 

Purebred owners should be encouraged to sell breeding stock only from herds 
completely free of brucellosis as evidenced by entire herd tests. It is known that 
negative reacting groups of breeding swine from infected herds have been offered 
for sale. These animals may spread brucellosis although they are negative to the 
blood test at  the time they are offered for sale. 

It may be that the most important action that this body could take would be to 
encourage all swine breeders to know what they are doing before they make a sale 
or a purchase. The agglutination test and isolation are valuable in this connection. 

Control procedurtk. Since neither test and immediate slaughter of reactors nor 
vaccination have been satisfactory in the control of swine brucellosis the following 
two plans of control are presented for consideration: 

Plan 1. Sale of entire herd for slaughter. 
This plan is useful in herds, large or small, where the primary consideration is the 

production of pork. It is quick, easy, h d  economical. An interval of 3 to 6 
months may be necessary to dispose of the entire herd, feeder pigs and all, and to 
clean and disinfect the premises and equipment. Replacement of the infected herd 
should be from herds free from infection. Periodic blood tests should be conducted 
on the newly purchased herd as a means of detecting infection that might be resi- 
dent about the premises. Brucellosis is primarily an animal to animal contact dis- 
ease hence early detection of animals that may become infected from the premises 
is essential to the entire replacement herd. 

Plan 2. Test, segregation and delayed slaughter of infected herd. 
The details of this plan are: 
1. Blood test the entire breeding herd. 
2. If infection is present consider the entire herd as infected rather than remove 

the positively reacting animals. Manage the herd as a unit. 
3. Raise pigs from this infected unit. Wean and tegt the pigs a t  eight we& of 

age. Isolate the negative pigs on clean premises as far removed as possible 
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from the infected parent herd. Maintain this isolation until the infected 
parentherd is disposed of. 

4. Blood test the pigs up to and during the h t  pregnancy. Remove all mctors 
as they may occur. Breed only gilts which are negative to the blood test to 
non-infected boars. 

5. Dispose of the original infected herd as soon as it is obvious that the plan is 
giving satisfactory results. 

6. Premises where the infected herd was kept should be cleaned and disinfected 
thoroughly prior to admission of the clean replacement herd. 

This plan provides for the raising of negative pigs from the infected parent breed- 
ing stock in such a manner that clean replacements of known blood lines are avail- 
able. Ultimate disposal for slaughter of the original infected herd is necessary, but 
is delayed until the quality, quantity, and the disease status of the pigs is known. 
This plan avoids the necessity of purchasing replacements from unknown sources 
and also aids the breeder in maintaining desirable blood lines. 

Plan 2 has been used under experimental field conditions and has given satisfac- 
tory results. It is the method of choice for purebred herds or in herds where im- 
proved blood lines have been developed even if the ultim’ate objective of the owner 
is pork production rather than the sale of breeding stock. 

The time of disposition of the infected herd will depend upon whether the “one 
litter” or “two litter” system is employed. Naturally the “two litter” system will 
be more difficult since numbers of swine alone will tend to complicate control. A 
decrease in numbers of breeding swine is advisable in Plan 2. In either the one or 
two litter system it is necessary to maintain complete, permanent segregation of the 
infected parent swine from the weaned and tested offspring. 

Plan 2 does not necessitate complete cessation of swine production at  any time 
during the operation of the plan, but the chances of success are enhanced if the 
size of the herd is reduced during the,period of segregation. 

The Writer recognizes th t  nowhere in these recommendations has the use of vac- 
cines been advocated. It is my opinion that until such time as a vaccine may be 
developed, which is not infectious for the human, and which has been demonstrated 
to have real merit that this body should not go. on record as advocating the use of 
vaccine. The above recommendations have been tried on limited scales and have 
been workable as well as advantageous in the control of swine brucellosis, but do 
not present a panacea or effortless method of control. 

SUMlIdARY AND RECOMMENDATIOXS 
Control procedures for swine brucellosis are described and discussed. Results 

are presented on the use of test and slaughter of reactors and on test and segregation 
of pigs from the infected breeding stock, the same herd being used as its own control. 
The results indicate that a system of test and segregation of negative pigs from the 
infected parent stock furnishes a satisfactory method of control. This system is 
based on the use of the agglutination test as a herd diagnostic procedure and the 
usual absence of infection in many pigs at weaning time. 

Control efforts directed towards the eradication of swine brucellosis have not 
received much attention. So far as we know, there are no official plans of control 
in any of the states of the United States nor any federal plans of control. 

’ 
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CONTROL OF BOVINE BRUCELLOSIS (BANG’S DISEASE) IN 
MINNESOTA 

RALPH L. WEST, B.S., D.V.M. 
Secretay and Executive O&m, Minnesota State Ltivestock Sanitaq Board 

The control of bovine brucellosis or Bang’s disease, has been a major problem 
confronting those interested in livestock sanitation, for more than 30 years. Vast 
amounts of painstaking, detailed research have been conducted, and we nom have 
more accurate and definite knowledge pertaining to this great animal plague than 
nearly any other disease of domestic animals. No claim is made that we know all 
the answers, or that further research is not indicated, but by using the knowledge 
of brucellosis which we now possess, we have demonstrated beyond question that 
herds may be freed from this disease and maintained free year after year, and we 
have also found that by applying the same procedure to all herds in a township or 
county, the disease can be eliminated therefrom. In spite of our knowledge and 
our demonstrated ability to control brucellosis, our progress in eradicating this dis- 
ease from the United States has been discouragingly slow. It seems necessary that 
we take stock at this time and try to determine why we have failed to carry this 
project through with the same success which has characterized our campaigns 
against other diseases, many of which present more bafEing problems than does 
brucellosis. 

The records of the United States Bureau of Animal Industry show that the first 
organized effort to eradicate bovine brucellosis on a nationwide scale, was started 
in 1934. During the fiscal year ending June 30, 1935, 3,317,760 cattle mere tested 
disclosing 11.5 per cent infection. More cattle were tested each succeeding year and 
each year showed a steady decrease in the percentage of infection until 1941,7,465,254 
cattle were tested under a Federal-State program, disclosing only 2.4 per cent in- 
fection; up to that point, a most remarkable and successful campaign. On the 
other hand, since 1941 each year has shown a decrease in the number of cattle tested 
under the Federal-State program, and an increase in the incidence of infection, 
until in the year ending June 30, 1946, the last year for which figures are available 
only 4,876,866 cattle were tested disclosing 5 per cent infection, practically as high 
as was disclosed in 1937, two years after the plan mas initiated. 

What happened in 1941? For one thing a war came along with all the disturbance 
of domestic activities which that implies; the resulting shortage of personnel, high 
prices for livestock and a tremendously increased and uncontrolled movement of 
cattle, all increased the difficulty of efficient administration of disease control regu- 
lations. Another disturbing factor that cannot be ignored is that in December 
1940, the United States Bureau of Animal Industry reported results of experiments 
with brucella abortus vaccine, Strain 19, and recommended that this product be 
used in problem herds as an adjunct to other methods of control. As announced 
by the Bureau, the use of this vaccine offered additional ammunition in the battle 
a-gainst brucellosis, but in all too many instances, it has not been, and is not now 
being used as recommended. 
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Time does not permit going into detail as to the reasons for the use of brucella 
abortus vaccine in numerous instances where it cannot be justified in the light of 
our present knowledge. & f i s l a w  advertisements by commercial interests 
quoting phrases of reports by Bureau and State research workers and control offi- 
cials out of context are largely responsible. Also the natural desire of cattle owners 
and veterinarians to adopt an easy and painless method of reducing losses in indi- 
vidual herds by adopting procedures so glowingly advertised, losing sight of the goal 
of eradication, have contributed to.this unsound practice. Wh&!ver the cause or 
causes, it is undeniable that the unsound and uncontrolled use of brucella abortus 
vaccine, a product of great value and assistance in the control program when prop- 
erly used, has been the principal cause of the serious slowdown of the control of 
brucellosis since 1941. Furthermore, it is the opinion of this writer, that State 
Livestock Sanitary Officials, the United States Bureau of Animal Industry and 
leaders in the field of livestock sanitation, represented by organizations such as 
this, must assume the principal responsibility and bear the blame for the present 
state of confusion into which we have allowed the control of brucellosis to deteri- 
O r a t e .  

In too many instances we have temporized and hesitated-listening to the same 
old arguments used by those who have always been opposed to disease control. 
The same reasons that were advanced for the delay and discontinuance of our cam- 
paigns against tuberculosis and other diseases, have been resurrected in slightly 
modified form and are now being used by the same forces against a continued orderly 
plan of brucellosis eradication. .We have too often failed to face the issue squarely 
and courageously and to express what we as sanitarians know to be the truth, that 
there is no easy and round about way to win the fight against this greatest enemy 
of American animal health, but that it can be won by uncompromising, direct 
attack which is the only way we have ever eradicated or satisfactorily controlled 
any disease in this country. 

Our hesitation and indecision has produced results which might have been ex- 
pected. How else can we explain action taken by state legislatures and regulatory 
bodies in recent years? By what manner of reasoning can one justify the course 
now followed in some states allowing animals known to be infected with this dev- 
astating, easily transmissible disease, to go unquarantind and even unidentified, 
to enter channels of trade without restriction, spreading their loathsome infection 
high and wide as they go? I cannot conceive of any group of livestock growers ad- 
vocating or legislative bodies enacting such provisions had we had the courage to 
place the facts as demonstrated by research and experience, squarely before them. 
Nor would such deleterious laws have been enacted had there been available, a 
plan based on rational sanitary principles and backed by this Association, the dis- 
ease control officials of the various states and the United States Bureau of Animal 
Industry. 

It seems to me that we have now arrived at a point where the livestock industry 
and the veterinary profession must definitely decide whether we are to continue 
our efforts to eradicate bovine brucellosis from the United States, or whether we 
are to resign ourselves to living-with this enemy indefinitely, as we now live with 
hog cholera, as the Europeans live with foot-and-mouth .disease, carrying on a hap- 
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hazard guerilla warfare as we have done in recent years. In Making this deciaion, 
the following facts cannot be ignored: 

1. Brucellosis or Bang’s disease causes more economic loss to the livestock in- 
dustry than any other disease of livestock now existing or that has ever existed in 
the United States. It is transmissible to human beings, causing more human suffer- 
ing and inefficiency than was ever caused by bovine tuberculosis. 

2. We know the disease can be eradicated with the knowledge now in our hands 
and both the livestock industry and the general public are demanding that some- 
thing be done. 

3. We have set our hands to the wheel with complete eradication as our goal and 
to now discontinue our efforts, would be an admission of failure which I do not 
believe either the livestock industry or the veterinary profession can afford or can 
even survive if we are to remain leaders in the field of control of diseases of domestic 
k l S .  

If we decide to r e a h  our faith in ourselves and to perform our duty as livestock 
sanitarians, what course must we take to regain the ground lost since 1941, and to 
carry the campaign forward to a successful conclusion? In my opinion, the follow- 
ing procedures are fundamental. 

1. We must stop patting ourselves on the back for past accomplishments in the 
control of tuberculosis, tick fever, glanders and dourine, and realize a new game has 
started, and that it is essential that we quit fumbling the ball around and passing 
the buck to one another. We must realise the serious nature of this disease and 
develop B program which we can all get behind and through concerted teamwork, 
carry through to a successful conclusion. 

2. We must develop a plan based on sound time-tried sanitary procedure which 
includes searching out and finding every animal affected with the disease, and the 
elimination of such animals a t  the earliest practical moment; in the meantime identi- 
fying the diseased animals and restricting their movement by proper quarantine. 

3. We must keep in view our ultimate goal of clean herds and eventually clean 
areas, and must not be deviated therefrom by those pessimistic individuals who 
claim the job is impossible, or perhaps those persons selfishly interested in delaying 
the program, offering temporary relief from the losses caused by the disease without 
much thought to its eventual eradication. 

4. We must use all the knowledge which we now possess in developing a program 
of eradication using known procedures, including testing to disclose the diseased 
omimals, proper disposition of these animals, vaccination of susceptible animals 
where indicated and proper herd management and sanitation, giving each step its 
proper place, and above all determining the part vaccination should play and confine 
its use to that role. 

5. We must concentrate our efforts in such a way that our money and energy is 
not dissipated. This involves eradicating the disease from one area at  a time, 
adopting such means as are necessary for protecting clean areas as the disease is 
eradicated, and going on from there to extend our efforts to other areas, preferably 
those adjoining, until this plague is eradicated from our country. 

6. We cannot ignore the existence of the disease in areas where our efforts are 
not being intensively exerted, but must provide edcouragement and assistance so 
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far as possible to individual owners in such areas who desire at their own expense, 
to maintain their herds free from disease and to prevent so far as possible, an in- 
crease of the present incidence of the disease in such areas until funds and personnel 
are available to initiate intensive eradication programs therein. 
In Minnesota, we are following this program. The Area Plan is the basis of 

our control. A law providing for this program was enacted by the 1939 Legislature 
and we now have 29 of the 87 counties in the State which have adopted the Area 
Plan of control. Twenty-one of these counties have now been declared Modified 
Accredited Bang’s Disease-Free Areas; six are in the process of accreditation and 
two counties are on the waiting list. Petitions are being circulated in additional 
counties at this time. 

We believe that any campaign for the eradication of disease under the Area 
Plan must be based on a law requiring all livestock owners to submit their livestock 
to the necessary examination and tests in order to determine where the disease 
exists, and to enable the sanitary officials on whom the duty is imposed to carry 
out the eradication procedures to adopt and enforce such regulations as are neces- 
sary to protect the area once the disease has been eradicated or reduced. While 
the Area Plan as conducted in Minnesota, was based originally on the plan which 
has proven so successful in the control of tuberculosis, we have realized that brucel- 
losis like all other diseases presents an individual problem, and the State law and 
the rules and regulations providing for area control have been amended from time 
to time as experience has shown desirable, because of these differences in the char- 
acter of the disease and as new developments have been disclosed by researchand 
experimentation. 
In the eight years in which this plan has been in effect in Minnesota, a number 

of interesting facts have been disclosed. First, we have found that the percentage 
of infection in our State is much lower than was anticipated. The highest infection 
disclosed in any county tested to date, was 4.8 per cent cattle infection disclosed 
in 28 per cent of the herds. In other words, when the testing was first started in 
this badly infected county, nearly three-fourths of the herds and 95 per cent of the 
cattle were free from the disease before the work was started. We believe the 
greatest value of Area Plan of control and the first duty of those administering such 
plan, is to exert every effort to protect this vast majority of herds already free from 
brucellosis. 

We have further found that nearly four-fifths of the infected herds, 78 per cent 
to be exact, have been freed from the disease within the first year of testing and 
retesting, and have remained free thereafter. About 13 per cent of the infected 
herds we have found to be what we term semiproblem herds, where reactors appear 
from time to time on retests, but in which the incidence remains low. Most of the 
infection disclosed in these herds can be attributed and traced to improper herd 
management. Less than 10 per cent of the infected herds which is from 1 to 2 per 
cent of the total herds in any county, have we found to be real problem herds. In 
these herds, the infection is active and highly virulent, spreading rapidlyzfrom 
animal to animal. When an owner of a herd which falls in this category, feels that 
he must maintain a fairly constant number of cattle, either to meet milk quotas or 
for other reasons, he adds cattle to these herds as rapidly aa the reactom are re- 

, moved. 
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The most efficient means of eradicating the disease from such a herd would be to 
ship the entire herd for slaughter and establish a new herd. This is of course im- 
practical in most instances under the present plan of the State and Federal Govern- 
ments for the payment of indemnity, although it is sometimes followed by an owner 
who is genuinely interested in eradicating the disease from his premises. If an 
owner of one of these problem herds considers it necessary to make replacements 
each time reactors are removed, and is unable to wait until the disease has been 
controlled as shown by at  least two successive negative tests, we believe the best 
alternative to complete elimination of the herd, is the temporary retention of the 
reacting animals together with the vaccination of calves in order to produce resist- 
ant replacements and to eventually establish a negative herd. If the calf crop 
in such herds is too small to produce sufEcient replacements as rapidly as desired, 
owners are urged to purchase calves under vaccination age and to vaccinate them 
after arrival on the premises. 

I realize this procedure at first thought appears to be contrary to the principles 
of sound disease control. In  my opinion, however, it is one of the modifications 
indicated by the character of the disease with which we are dealing, and at least 
until the disease is brought well under control, presents a method of overcoming 
one of the really diEcult problems with which we are faced. 

When reactors in these few problem herds are eliminated after each test and re- 
placements made of negative animals, new fuel is added to the fire mouth after 
‘month, resulting in a high percentage of abortions. These recently infected ani- 
mals are probably much more dangerous as spreaders to both other animals and 
man, than the reactors which have overcome the most violent symptoms of the 
disease. Furthermore, when all reactors are sold for slaughter following each test, 
there are no restrictions placed on the herd between tests other than the infected 
herd quarantine established on all herds in which reactors are disclosed. This quar- 
antine restrains the herd to the owners’ premises but no provision is made for further 
protection to neighboring herds. Also owners disposing of all reactors to each test 
have a sense of security which is not justified in these badly infected herds and often 
fail to take such steps as may be possible to protect themselves, their families and 
their employees which they are advised to do when known reactors are retained on 
the premises. 

Our experience in Minnesota has disclosed another most interesting phenomenon. 
We have found no greater percentage of the infected herds found on retests of 
counties for reaccreditation, which become problem herds or in which the disease 
has become excessively virulent, than we find in the initial tests in such counties. 
This observation is, I believe, quite important and contradicts the statement so often 
made, that when a herd is once free of the disease, the owner is in more danger of 
heavy losses should the disease gain entrance, than he had been before thedisease 
was eliminated. In other words, the proverbial “powder keg” is somewhat of a 
myth. 

Perhaps the most important observation pertaining to the area plan of Bang’s 
disease control, is the effect of this plan on human health. In the calendar year 
1946, the State Department of Health reported undulant fever from 72 of the 87 
counties in Minnesota. Of the fifteen counties in which no cases were reported, 12 
were Modified Accredited Bang’s Disease-Free areas and two counties were in the 
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process of accreditation. From only one county which had not adopted the Area 
Plan of control were no cases of undulant fever reported. Further, in 1939 beforo 
the Area testing got under way in Minnesota, the cases of undulant fever in human 
beings reported from the 21 counties which have since that time been declared 
Modified Accredited Bang’s Disease-Free areas, represented 13 per cent of all the 
cases reported in the State. In 1946, after the disase in cattle in these same coun- 
ties had been reduced to less than one per cent, the human cases reported from these 
21 counties represented 3.73 per cent of the cases reported in the entire State. Still 
more striking, is the fact that each and every case of undulant fever reported in 1946 
from counties in Minnesota which have adopted the Area Plan of Bang’s disease 
control, have a history of exposure, either through contact or the consumption of 
dairy products, to the very small percentage of infected herds remaining in these 
counties. 
In Minnesota, since 1942, all Bang’s disease testing by State and Federal person- 

nel has been carried on in counties which have adopted the area plan of Bang’s 
disease control. We have not, however, forgotten the other counties in our State 
and have encouraged in every way possible, the establishment of Bang’s disease-free 
herds, short of furnishing veterinary personnel for conducting the tests. Indemnity 
is paid for reactors disclosed in such herds when the owner adopts the Certified Herd 
Plan of control and our State law requires the testing of all female cattle and bulls 
over six months of age sold for purposes other than immediate slaughter. Even 
following this procedure, we have spent more public funds for the payment of in- 
demnity in the counties which have not adopted the area plan of control than for 
the testing and indemnity combined in the counties which have adopted this plan. 
I believe, however, the expenditure is justified as we can in this way keep the inci- 
dence of brucellosis within bounds until the area plan can be extended. This fact 
brings up another point which is often overlooked. As the area plan is extended, 
payments of indemnities drop and without question, the total cost of periodic test- 
ing if and when the area plan is extended over the entire State, will be materially 
less than the present cost of indemnity payments in the counties where now only 
haphazard testing is conducted. 

SUMMARY 

1. We must decide soon whether we are to continue our efforts to eradicate Bang’s 
* disease or if we are to live with this insidious enemy of livestock and human beings 
indefinitely. 

2. If we are to proceed with control, with eradication as our goal, it is imperative 
that a definite program backed by state regulatory officials, livestock breeders and 
veterinarians, with the United States Bureau of Animal Industry leading the way, 
must be determined upon and followed by all agencies concerned. Thk program 
must include the proper place vaccine shall play in the control program and enforce- 
able regulations set up governing such use and the distribution of this product. 

3. We must discontinue temporizing with this great animal plague, realizing we 
have a serious disease of both domestic animals and human beings to contend with 
and adopt a program similar to those which have been successful in the past in deal- 
ing with other diseases of domestic animals. 
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4. We must concentrate our eEorts on areas of such an extent as our funds and 
personnel permit, using every means at hand in such areas to eradicate this plague 
and extend these areas as rapidly as possible, realizing that in doing so, the eventual 
expendihre of public money will be less than under the present haphazard methods 

5. We must encourage in every way possible, cattle owners in areas where we are 
not yet ready to expend our efforts intensively, to maintain clean herds a t  their 
own expense and hold the line so far as possible until we are ready to add such areas 
to those where intensive work is being carried on. A most important step to accom- 
plish this purpose is to prevent the sale or movement of cattle for any purpose other 
than slaughter unless they have been tested and found free from brucellosis. 

employed. 



CONTROL OF BRUCELLOSIS IN DAIRY B E D S  

WI- D. KNOX 
Associate Editor, “Hoard’s Dai ymun,” Fort Atnson, Wb. 

Brucellosis is without question the most important, the most critical problem 
facing the dairy cattle industry today. From north to south and east to west it is 
on the minds of dairy farmers everywhere. They have seen their losses mount year 
by year. Cows have aborted and failed to conceive again, calf crops have been 
depleted, production has been decreased to a very major extent and they have 
witnessed the vicious storm as the disease sweeps through a herd. 

The cost to the dairy cattle industry in milk production alone is estimated con- 
servatively a t  a minimum of fifty million dollars annually. If you were to combine 
the cost of verterinary services, the loss in calf crops, and the ruination of breeding 
programs, this figure would undoubtedly climb to a much higher level. We all 
appreciate that our investment in control programs and procedures is a mere pit- 
tance compared to the cost of the disease year after year in this country. 

When the first brucellosis control pro,gam was initiated on a national scale in the 
middle thirties, it was of course test and slaughter and there was not too much ob- 
jection to the program because it provided a means of reducing our herds and at the 
=me time getting rid of an insidious disease. Very creditable progress wm made 
during these years as we reduced the incidence of the infection down to a very low 
percentage in the late thirties and the early forties. At that time calfhood vaccina- 
tion appeared on the scene as a valuable adjunct to the national control effort. 

Then, of course, the war came along and with it a shorhge of veterinary person- 
nel, a shortage of milk and milk products and, equally important, an increased 
amount of traffic in dairy cattle. The combination of these three factors set us 
back on our road to eventual eradication of the disease. For six years you gentle- 
men suffered along working from hand to mouth doing the best possible with the 
limited personnel you had available. 
All of us were looking forward to the day when these conditions would pass from 

the scene and we could go ahead again with a national program and eventually clean 
our herds of brucellosis. Then about two years ago a new sentiment rippled through 
the dairy cattle industry. A flame of resentment and discontent was sparked by 
several articles appearing in the agricultural press, particularly in dairy bread 
publications. These articles merely reflected a growing sentiment on the part of 
the purebred dairy industry. 

There came with the advent of vaccination an ever increasing feeling that vaccina- 
tion would replace sanitary practices and eliminate the necessity of working toward 
complete eradication of the disease. Veterinarians and other professional personnel 
as well as lacmen in the industry wrote and spoke against the blood test in particular 
and the national program in general. Last June the following comments were 
prominently featured in a national dairy breed publication. 

My experience convinces me that compulsory vaccination for Bang’s and junking 
of the blood test is the cheapest method of control for the breeder. Combined with 

’ 
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pwteuriaation it is the safest also for the consumer of dairy products. Present 
conditions are intolerable. Let us admit that Bang’e control was started on a false 
foundation and begin over again on a sounder basis. 

I have talked with breeders in all parts of the country. As a group they are 
bewildered as far as Bang’s control is concerned. They want advice. Who am I to 
give it? I am no scientist. One man recently wrote me four pages on his troubles. 
He wanted advice as to whether to send his positive cows to the butcher immediately 
or wait till they calved. I told him to quit being a sucker and keep them as long as 
they were profitable to him. His answer was that the night after he got my letter 
he had the fist good night’s sleep in weeks. 

Not long ago we received a letter from a midwestern dairyman who has a herd of 
150 Jemys. Hehad been having a lot of breeding troubles. Heasked our consulting 
veterinarian for suggestions on what the causes might be. He specifically requested 
that we not suggest Bang’s disesse because he “wouldn’t dare to think about it.” 

At  a state dairyman’s association meeting last winter we heard a very well 
trained and prominent dairy breeder stand and-with tears in his eyes-declare 
that it was time we began to recognize the facts, throw out the blood test and go to 
wholesale calfhood and adult vaccination. In still another state the inter-breed 
dairy council pasBed a resolution stating “. . . that following an official vaccination 
(including a negative pre-test) no further test shall be required during the life of the 
animal for intrastate shipment or state shows and sales.” The same council went 
on to lay plam to have the resolution inaugurated into law. We have not learned 
whether or not they were successful. 

In an eaetern state last winter we heard t.he state dairyman’s association pass a 
resolution requesting a coniplete revision of their state legislation controlling Bang’s 
disease. The resolution itself was not as dangerous as the sentiment in which it was 
passed. There was widespread discontent with the blood test. Man after man 
condemned it bitterly. 

We must appreciate that most of the criticisms that lire leveled at t.he blood test 
and at state and national programs originate hrgely from the leaders in the live 
stock industry, the breeders of registered high value dairy cattle. These are the 
men who are suffering heavily from the disease. They feel they can seldom afford 
to sacrifice animals in order to clean up their herds in a comparatively short period 
of tixne. 

There are many causes of the attitudes that have developed among dairymen in 
most of our dairy regions. Fmt, there has been a critical shortage of reliable infor- 
mation available to all livestock owners. Without any question this has been the 
weakest link in our national brucellosis control effort. Some of you have overcome 
the shortage of information through personal effort. We mere particularly pleased 
last winter to attend a week long dairy short course in one of the eastern states. At 
that short course the state veterinarian was present throughout every session. 
When quest.ions arose with reference to disease control problem he was on hand to 
give the correct answers and to keep the records straight. It was significant to us 
to note that there was very little criticism of the blood test or the state and national 
programs in that particular state. The same is true in other states that we have 
visited. We wish it were true in all states. We believe that much of the difEculty 
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could be alleviated were well qualified profemional men present a t  all state, district 
and local livestock meetings. When we realize that so very little information has 
been made available to the livestock owner, it is not surprising to find him accepting 
the first detailed “explanation” of the disease and its logical method of control. It 
BO happens that in many areas, the first explanation and the only voice he hears is 
that of the caustic critic of the blood test and the state and national programs. If 
we are to pave the way for a definite unified national program in the future then it is 
absolutely essential that livestock sanitary control offici& or their representatives 
make it B point to attend all dairy cattle meetings of any consequence. We realize, 
of coum, tht  it b impossible for a small group of men to individually contact all 
dairymen in their respective strites. It falls then to the practicing veterinarian to 
carry the best information availzble on to his clients’ dairy farms. There has been 
a tendency on the part of too many veterinarism to  wrap their work in secrecy and 
surround their activities with an air of mystery. Too many veterinarians have not 
discovered that their best clients are well infornied clients. Veterinarians cooperat- 
ing in state and national control programs must be induced fo do their share of the 
educational work. 

Another reason for the criticisms that have been leveled at our control programs 
lies in the fact that some of our state laws have either been inadequate or unrealistic. 
Those of you who are state veterinahns can well appreciate how some of these laws 
came to be passed. We attended ti hearing last winter before a joint house and 
senate agriculture committee in one of our midwestern states. At that hearing not 
one livestock disease control official was present to testify. Practically all of the 
testimony entered before this joint committec was given by a Iayman legislator with 
twenty-three positive animals, a man who desired to throw out the blood test en- 
tirely. Another portion of the testimony was given by his veterinarian who was 
of the same opinion. When we inquired as to the absence of the livestock disease 
control officials of that state, we were informed that they had been ordered to stay 
clear of the hearings hecauee of possible politiiral repercussions. This is a dangerous 
condition to allow to exist in any state. We doubt, however, that many persons 
would be inclined to sacrifice their own conscience and the interest of the people of 
the state for which they work. 
To recoup our losses of the past few years and to prepare for a better future, we 

must determine to do ‘a thorough job of education and to provide strong, confident 
leadership. Before this educational work can get under way we must have a com- 
plete bill of proven facts. We understand that the National &search Council has 
a committee working on such a bill of facts at  the present time. It is long overdue. 
A s h t e  commissioner of agriculture told us tl short while ago that when he took office 
about 8ix years ago he saw that the foremost agricultural problem before the state 
was that of controlling brucellosis. He called in members of his staff and requested 
that a complete and detailed bill of facts be prepared and that their recommenda- 
tions for a state brucelIosis control program be set forth in B clear, simple, concise 
manner. This commissioner of agriculture told us  that he and his staff were unable 
to grtther together the bill of facts and consequently were unable to make recommen- 
dations to their state legidative body. In no place could they find all of the avail- 
able, most recent information on brucellosis research and its application under farm 
conditions. This is not a healthy condition to allow to exist. 



CONTROL OF BRUCELLOSIS IN DAIRY HERD8 147 

The educational program that will follow the preparation of a bill of proven facts 
should include the attendance of disease control personnel at dairy farmer meetings, 
the issuance of weekly press releases, the preparation and delivery of radio talks, 
and the preparation of magazine articles for the agricultural press. To some it may 
appear that this is a time consuming proposition. Actually, it will he one of the 
most economical investments in time tlmt we can make in the few nionths ahead of 
US. No national program can obtain acceptance and cooperation without an educa- 
tional program preceding it. We would advise that you enlist the aid of profes- 
sional writers in the a,gricult.ural field to help in the preparation of articles, radio 
talks, and press releases. As technicians there is an inclination to speak over the 
heads of the people you wish to inform. Some memher of your respective organi- 
zations should be assigned the specific rmponsibility of preparing press releases and 
other informative material a t  regular intervals throughout the year. 

Among the questions that dairymen will want answered are the following. They 
are typical of those we receive daily from our 300,000 dairy farmer readers. 

1. Is the blood test reliable? A farmer will not accept just a “yes” or “no” 
answer to this question now. He wants i t  explained and proved. U n l e ~  the vet- 
erinarian is well informed and prepared to discuss the test he can’t expect to make 
many converts. 

2. If the test is reliable, why, then, are the r e d t s  so variable when the herd is 
coming down with the disease? Here the veterinarian must be well supplied with 
the facts concerning the blood test during the incubation period. 

3. Why is it that a cow will abort at seven months, react negative to the blood 
test and thirty to si-xty days later be positive? 

4. Does the blood test measure resistance to the disease? Isn’t this resistance 
desirable? Here the veterinarian must have a logical explanation of the agglutinin- 
antibody relationship. 

5. When should I vaccinate? With reference to this question, most farmers can 
receive as many different pieces of advice ae there are veterinarians in his locality. 

6. How long does immunity last? How complete is that immunity? 
7. What do I do when immunity runs out? Shall I vaccinate my adults? This 

question requires very careful consideration. The promisciiow vaccination of 
adult animals is endangering the control of the disease in some areas. It should be 
approved only after careful analygis hy well qualified livestock sanitary officials. 
Adult vaccination without a doubt does have its place in the control of the disease 
but like all good things it is subject to abuse and misapplication. These abuses 
must be reduced and eliminated. 

8. Why are our regulations different in this state from those that exist in other 
sections of the country? 

We could prepare our entire paper around the questions that are received day by 
day from dairymen throughout the country. These, and innumberable other ques- 
tions must be answered, not from the state administrative disease control office, but 
in dairy meetings at  state, district, and local levels. They can be answered through 
national and state farm magazines and through regular prca releases to local state 
newspapers. No program can be successful without the confidence of 8 well in- 
formed dairy cattle industry. 

It will be important, too, to breach the gap between research and the field workem 



148 WIZLIAM D. KNOX 

who are attempting to apply that research to actual farm conditions. We know that 
some effort is being made in this direction at the present time. We hope that this 
effort will be continued and that we can profit from the results in days ahead. 

It appears to us, too, that we must have an accurate measure of the incidence 
and distribution of the disease. A survey is just being evaluated in Iowa that may 
have a far reaching effect on the livestock world. As proposed by the National 
Research Council this survey is designed to measure the economic losses suffered by 
the livestock industry as a result of diseases, injuries, or other health factors. This 
survey in Iowa is being conducted by Iowa State College, the Bureau of Animal 
Industry of the United States Department of Agriculture and Swift and Company. 
It is possible that this preliminary work may cast a ray of light on our national 
problem and set up a method of keeping an accurate check on total livestock losses 
and the areas of intensity. Such a project is sorely needed. We believe an ade- 
quate system of reporting is absolutely essential if our disease control programs are 
to be effective, adequate, and economically administered. 

After we are armed with accurate information regarding the incidence and distri- 
bution of the disease and after we have provided the industry with all of the facts 
of the disease, then we can go ahead and build a national program and put teeth in 
it. The program must have a broad application. We believe the blood test must 
be mandatory until a better diagnostic aid becomes available. The blood test is 
particularly desirable in those areas that are inclined to depend solely upon vaccina- 
tion. It is foolhardy to attempt any control program without having some method 
of measuring the results of that program. Along this line, then, it is essential that 
there not be a penalty for using the blood test under such circumstances. The 
national program must a!so emphasize the reduction in traffic of reactors. The 
activity of cat-tle dealers in this country is contributing more to the higher incidence 
of the disease than any other factor. They must come under strict supervision and 
penalties for violation thereof must be severe. Their crimes result in tremendous 
losses to society. 
As we get ready for the long final drive to eliminate the disease from our national 

herd, we might do well to convince some of our dissenting veterinarian9 that are 
leading the fight against the blood test and state and national programs. As profes- 
sional men, thdy receive a receptive ear and they can nullify a good program or 
stalemate a legislative hearing. 

Meanwhile, research is going on in many institutions of this country that may 
paint a brighter picture for the days ahead. We certainly hope so. We must en- 
deavor to give these men all possible personnel and financial assistance that we can. 
One of your past members'suggests that more work be done to try to determine the 
effectiveness of intraderml vaccination and whether or not it has advantages over 
the subcutaneous method. We know, too, from several recent Visits, that Dr. 
Huddleson at  Michigan State College is doing a great deal of work with a new type 
vaccine. As a result of & extensive studies, he has also been successful in treating 
brucellosis in experimental animals and humans through the use of sulfadiazine and 
blood plasma. This work is of course still in the experimental stage but it does 
show promise. We must give every possible encouragement to this type of research. 
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We want to know, too, more about lyophilized vaccine. One of your members 
writes 

It is our feeling here that in view of the way we have seen liquid vaccine handled in 
the field that the only safe way to  proceed is to employ a desiccated or lyophilized 
product. It seems to me that in any vaccination program it is highly important to 
have a standardized stable product for employment on each and every calf. It is 
also my opinion that there is only one way to guarantee this and that is through the 
use exclusively of desiccated vaccine. 

We appreciate of course that the production problems involved in supplying 
lyophilized vaccine are holding back its wider use. If its use is desirable, then 
perhaps this association should move to encourage the expansion of production 
facilities. Along this line, we strongly encourage a very thorough check on the 
vaccines that are being used throughout the nation at  the present time. We are 
convinced that a great deal of the vaccine now being used has been mistreated in 
shipment and in h l  handling. 

We have covered a great number of varying points in our paper. We intended to 
emphasize, by all means, that there is a definite need for a strong educational 
movement in the dairy cattle industry. Without it, the future of a national control 
program is in jeopardy. This request for information comes not from the dairy 
farmers alone. 

The following resolution was introduced last month at the annual meeting of The 
National Association of Commissioners, Directors and Secretaries of Agriculture : 

Be It ResoZved, by the National Association of Commissioners, Directors and Secre- 
taries of Agriculture that the United States Livestock Sanitary Association be 
requested to assemble and set forth in a clear, concise statement all of the known facts 
relating to Brucellosis, the measures for the control thereof, and the results of plans 
thus far employed; and 

Be It Further Resolved that the United States Livestock Sanitary Association be 
requested to formulate and recommend a national plan of Brucellosis control based on 
such known facts. 

The battle ahead will not be easy. It will require the active, coordinated efforts 
of livestock sanitary officials, livestock owners, veterinarians, educators, and the 
agricultural press. 

We are pleased to hear of current activity along the lines discussed in this paper. 
The group fhat met with Dr. Simms recently and the paper prepared by President 
Miller indica@ that this group is again organizing for action, testing its strength, 
and preparing to lead the nation in eradicating our industry of its major burden- 
brucellosis. You have many allies awaiting your leadership. They will rally to 
you when you present the facts and a sound, unified national program based on 
those facts. 



A REPORT ON PRJ?,LIMINARY STUDIES OF BRUCELLOSIS 
IN INDIANA1 

RAYMOND FAQAN, D.V.M.2 
Veterinary Epidemiologist, Indiana St& Board of Health 

Brucellosis is a subject that generates much heat but only occasionally sgme light. 
Many completely unsubstantiated statement!! relative to this subject have been 
made by people in various fields involving both human and animal disease control. 
In an effort to throw some light on a few of the aspects of brucellosis in Indiana, 
these studies have been undertaken as a combined effort of the Indiana State Board 
of Health, Purdue University, the U. S. Bureau of Animal Industry and U. S. 
Public Health Service. Each agency contributed whatever it was best equipped 
to do. 

When the study was planned in June, 1946, the following were listed as objectives: 
1. A survey of brucellosia in representative samples of the rural population of 

Indiana and in the animals associated with it, and as a consequence, correlation 
studies from these data. 

2. A study of the incidence of reactors to brucella antigen in p u p s  that are pre- 
sumably highly exposed such as veterinarians, and slaughter house and rendering- 
plant workers. 

3. Epidemiological studies of individual cases of brucellosis especially where the 
organism had been isolated from human blood. 

4. Evaluation of the efficiency of blood-clot culture technique for the isolation of 
brucella organisms by a parallel inoculation into guinea-pigs and a determination of 
the types of Brucella found. 

5. Any other phase of the subject which might arise that could be handled by the 
cooperating groups with the facilities a t  their disposal. 

Under the last heading it can be reported that there has been established at  the 
Indiana State Board of Health rt library of human and animal blood sera from many 
sources which involve the known types of Brucella organisms. The sera are frozen 
and kept at 20" below zero Fahrenheit. Any qualified research worker can secure 
whatever type of serum he desires. Thus far a number of institutions have taken 
advantage of this offer. 

On many occasions personnel connected with this study have been called upon to 
lecture before medical societies, veterinary societies, home economics clubs, Farm 
Bureaus, breed associations, and any other groups interested in brucellosis. These 
people are told that brucellosis is like an iceberg-only one-fifth is readily visible 
but that the submerged four-fifths is the real danger. The dramatic act of abortion 
is pointed out as only one part of the whole disease picture. To complete the story, 
the farmer and the public must remember that the biggest single factor that should 

1 Supported in part by a research grant from the National Institute of Health, U. S. 
Public Health Service. 

3 Senior Assistant Scientist, U. S. Public Health Service, on loan to the Indiana 
State Board of Health. 
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Not infected 
Br. infected 

Not infected 
Br. infected 

make people demand the eradication of brucellosis, aside from the human health 
hazard, is the financial loss. 
In addition to learning what other domestic animals are susceptible to the a e r -  

ent varieties of Brucella organisms, and what the manifestations of brucellosis in 
them are like, audiences are also told that it is possible to eliminate the disease in 
one species without necessarily eliminating the disease in all species simultaneously. 
However, from the viewpoint of human health, the only sensible procedure is the 
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complete eradication of brucellosis from all species of animals. And the Werent 
approaches to control and eradication for the various domestic animals are enumer- 
ated. The limitations of each procedure are also given. The desirability of com- 
plete elimination of brucellosis is always emphasized and held to be the goal toward 
which all action should be directed. 

Using experimental data from all over the world and a mathematical approach 
worked out by statisticians of the Indiana State Board of Health, it is possible to 
show the magnitude of b n c i a l  loss in one particular product. The method worked 
out gives a more conservative figure than previous methods but it is felt that a more 
accurate estimate of the losses results. 
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The most obvious product to klk about is milk. On the basis of the percentage 
of reactor cows and the present milk production the loss can be calculated. The 
decrease in milk production due to brucellosis is shown in Table 1. This table ap- 
peared in a reprint of Huddleson’s speech given before the New York Academy of 
Science in March, 1946. 

Minett and Martin have given a summary of the factors which have to be taken 
into consideration for correcting the yields. These are quoted from their work in 
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the Journal of Dairy Research for 1936: “Corrections have to be made in the h t  
place for age (as judged by the number of calvings), length of dry period, service 
period (interval between calving and the next effective service), and month of calv- 
ing. Comparison of yield can only be made with animals of the same breed living 
under the same conditions of animal husbandry and being milked by the same 
system-by hand or machine, as the case may be. After all those conditions have 
been satisfied, it has to be remembered that other diseases may have a bearing on 
the issue.” 
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The office of the Indiana State Veterinarian reports that for the fiscal year ending 
June, 1947, of all the cows tested, approximately 7% reacted positively. Using this 
data, and from Table 1 using a figure of 20% decrease for infected cows, it can be 
shown mathematically that if the entire cow population of Indiana were free of 
brucellosis then the increase of production would be 1.499%. Although this seems 
to be a small increase, when translated into concrete terms it means that Indiana 
last year lost 55.4 million pounds of milk. At $4.00 a hundred this represents a loss 
of $2,216,000. But the dramatic thing about these @gum is not the monetary loss, 
but the number of people this could feed. 

The average American whose food consumption is the highest and most extrava- 
gant in the world, uses about 400 pounds of fluid milk a year. On this basis, the 
milk loss in Indiana in one year could supply all of the 130,000 people of Fort Wayne, 
Indiana’s second largest city, with their milk requirements for one year. If the 
complete milk, cheese, butter, ice-cream, milk powder, condensed milk and all other 
dairy product requirements are taken into consideration this lost milk would take 
care of Hammond, Indiana’s population of 75,000 for one year. 

Translating this to terms of a desperately hungry Europe, this lost milk could 
meet the requirements of the whole population of Messina, the chief city of Sicily, 
or Lubeck, an important port of Germany, or Reims, the cathedral city of France. 

To show what would happen, theoretically, to milk production if brucella-infected 
cows were replaced with normal cows of the same breeding and same production 
status, graphs have been prepared demonstrating the increase. The different curves 
represent different estimates of loss of production that is experienced because of 
Brucella infection. 

These graphs and charts do not take into consideration the grain lost in feeding 
non-productive cows, nor the labor, nor the overhead, nor the calf crop; nor the in- 
creased veterinary bills. The only loss being demonstrated is the milk loss and the 
only gain being shown is increase in milk production. 

1t.must be kept in mind that most of what is reported here is based on partial 
work. Before any conclusions can be drawn much more work must be done. And 
an expansion of activities will put the study on a much more representative basis. 

In the survey of brucellosis among rural populations and their animals only two 
townships in the southwestern part of the state have been completed. The survey 
of a third township in central Indiana was organized but did not develop because 
an outbreak of foot-and-mouth disease in Mexico caused the U. S. Bureau of Animal 
Industry to withdraw the veterinary personnel that was working on the project. It 
is hoped that their services. will again be available at an early date. 

Organizing the townships was a stimulating experience in veterinary public health 
work. Too much praise cannot be given to the county agents for their efforts in 
getting the community leaders interested in the project. Without them, the project 
would have been practically impossible. All the publicity was directed at  making 
these efforts appear as purely local projects being run by local people. The ap- 
pointed committees signed everything. And it looked as though the physicians 
and veterinarians were working for them. With this approach and steady news- 
paper publicity and township meetings, success was assured. All the farms but one 
consented to have their animals tested. And 80 per cent of the people were bled. 
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It should be emphasized that all this was voluntary on the part of the people. 
There were no elements of compulsion. The excellent response was due entirely to 
the intensive'educational campaign pointing out that the people had everythiig to 
gain and nothing to lose by submitting themselves and their animals for test. All 
testing was free to the people and everybody was invited to take advantrtge of the 
opportunity. Many started to get their herds accredited as a result of these tests. 

The animal bleeding was done by veterinarians of the U. S. Bureau of Animal 
Industry and the tests were made on the spot by a trailer laboratory supplied and 
maintained by the B.A.I. Humans were bled by physicians of the State Board of 
Health and the agglutination tests were performed at  the state laboratory. 

Results, based entirely on agglutination tests, showed the same thing that county- 
wide testing in Minnesota reveded. The percentage of reactors was extremely low 
and the number of premises where no brucellosis existed was extraordinarily high. 

TABLE 2.-Brucellosis sumey: Animal tests 

BpEclES 

Cattle. ................ 
*Swine. ................ 
Horses. ............... 
Goats. . . . . . . . . . . . . . . .  
Sheep. ............... 

Totals. ............. 

NO. OF 
PREMIGEB 

~~~ 

268 
90 
56 
5 
1 

272 

NEGAlTVE 

1477 
746 
110 

9 
4 

41 
84 
11 - 
- 

27 
37 
1 - 
- 

TOTAL 

1545 
746 
122 

9 
4 

I -  I 2509 

1.75 
4.96 
0.82 - 
- 

* All swine in the area were not tested because veterinary personnel were with- 

Total farms in the area 273. 
drawn. 

In the human testing, the number of reactors was also low. A reactor for the 
purpose of this survey is defined as anyone whose blood serum showed any agglu- 
tinins in a dilution of 1 :80 or higher. . 

It is interesting to note that every time a human reactor was found, there were 
animal reactors on the premise. 
All these people drank raw milk. The only difference in exposure was contact 

with animals. And along such lines, the sex Merentia1 becomes quite obvious. 
This area was chosen because it was felt that little brucellosis would be found 

there. We used it to perfect our organizational technique. It must be stressed 
that this is not a fair sample of Indiana and therefore no widespread conclusions 
can be made from these data. 
An area in the northern part of the state where brucellosis is supposed to be ram- 

pant mill he tried next. The local veterinarians and physicizns have indicated their 
desire to cooperate in this endeavor. 

The surveys among highly exposed people corroborate what has been found by 

At the 1947 meeting of the Indiana State Veterinary Medical Association in 
other investigators. 
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7 
2 , 

Indianapolis, blood samples were taken of persons who mere willing to be bled. 
Physicians of the State Board of Health took the eamples. The same procedure was 
used at the annual convention of the American Veterinary Medical Association 
meeting at  Cincinnati. This time the bleeding was done by physicians from the 
Cincinnati Board of Health. To stimulate interest tests wcre run immediately 
but were checked again at  the Indiana State Board of Health laboratory. 

Interest in rendering plant personnel was aroused as a result of a survey for 
tularemia among these workers. Since the blood was available it was decided to 
test the serum with a brucella antigen. In  each plant management and labor were 
consulted and both parties agreed to the tests. Only physicians mere given the 
results of individual tests. 

In the course of the survey, one young man who was doing a good day’s work 
gave a strongly positive specimen from which Br. melitensis was isolated. He ad- 

TABLE 3.-Brucellosis survey: Tests of humans 

EPIDEMI0U)GICAL HISTORY I NO. OF SAMPLES PEP CENT 
REACTORS 

No contact with animals.. ........... 
Contact with animals: 

A. Men.. .......................... 
B. Women. ....................... 
C. Children: 

1. Boys ....................... 
2. Girls.. ..................... 

218 

190 
128 

114 
73 

0 

2 
0 

0 

3.7 
1.6 

1.8 
0 

Total..  ................... ......I 721 1 11 1 1.5 
~~~ ~~ ~ ~ 

These represent 80 per cent of the people in the area. 

mitted under questioning that a month previous he had been ill but he had at- 
tributed his chills and fever to malaria contracted in the navy. 

About two-thirds of all Inhna plants were surveyed. The remaining one-third 
is still to be done. 

Thus far only two slaughter-houses have been surveyed. In both instances man- 
agement and labor were approached and each agreed to cooperate. Results of 
individual tests were sent to the compensation physician. Summaries of results 
were sent to both the plant owners and the union local. In all cases care was taken 
to impress all parties that a positive reaction was no indication of active illness. 

It is obvious that some jobs in the plant offer a greater hazard of exposure than 
others. It is interesting that not a single female reacted to the tat. 
As a control group it was decided to use the state institutions which had animals 

where, with one exception, the cattle and swine mere free of brucellosis. 
Routine epidemiological studies gave evidence of the great suffering and tragic 

losses caused by brucellosis. One case in particular stands out. A farmer bought 
a pure-bred boar to use on 23 sows and gilts. When the farmer was through with 
the boar he lent him to his brother-in-law who used the animal on 13 sows and gilts 
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Of the 36 females bred, 20 aborted and six others gave birth to pig8 that died 
within three hours of parturition. That would not be too bad because the loss was 
only monetary. But the three men who handled these animals contracted undulant 

TABLE 4.-B~uce11osis survey in abattoirs 

DEPmmNT 

Foremen and Supervisors. ................. 
Maintenance, .............................. 
Truck Drivers. ............................ 
Shipping. .................................. 
Warehouse and Freezer. ................... 
Lard and Curing Cellar. .................. 
Smoke House. ............................ 
Sausage and Canning. ..................... 
Bacon Room.. ............................. 
Slaughter Floor. ........................... 
Tanking and Casing. ...................... 
Boning. ................................... 
Clean-up .................................. 
Office Force.. .............................. 

Totals ................................. 

SAMPLES 

13 
24 
15 
38 
11 
30 
5 

50 
18 
99 
21 
32 
21 
9 

386 

REACTORS 

2 
3 
2 
1 
1 
2 
1 
4 
0 

25 
7 
1 
2 
0 

51 

PEB CENT 
REACTORS 

15.4 
12.5 
13.3 
2.6 
9.1 
6.7 

20.0 
8.0 
0 
25.3 
33.3 
3.2 
9.5 
0 

13.2 

Not a single female reacted to  the test. 
Of the 51 reactors 11 or 21.6% gave a history of clinical undulant fever. 
Of the 51 reactors 18 or 35.3% gave a history of drinking or having drunk raw milk 

TABLE 5.-Reactors in  Indiana 

GROUP 

Veterinarians. ............................. 
Rendering Plant Workers. .................. 
Slaughter House Workers. . . . . . . . . . . . . . . . .  
Farm Workers : 

Male .................................... 
Female ................................. 

Male ................................... 
Female .................................. 

State Institutions. ......................... 

Students with some farm work: 

NUMBER NUMBER PER CENT 
TESTED I POSITIVE 

320 
142 
394 

190 
123 

114 
73 

326 

96 
39 
51 

7 
2 

2 
0 
4 

3 0 e  0 
27.4 
12.9 

3.7 
1.6 

1.8 
0.0 
1.2 

fever and from two of these men, Brucella suis has been isolated. Naturally, the 
boar was tested, found positoive and sold for slaughter. Six months after the onset 
of the disease, the three men still experience attacks of undulant fever. And the 
organism is still being isolated from one of them. 

Table 6 is a list of people from whom Brucella organisms have been isolated and 
relevant epidemiological data that goes with each case. 



- 
CASE 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
m 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
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TABLE 6.-Epidemiologieal ohla on patients from whom brucella organisms 
were isolated 

SERUM 
TITER 

1:320 
1:320 
1:80 
1:1280 
1:320 
1:80 
1:1280 
1:160 
1 : 1280 
1 : 640 
1:1280 
1:160 
1:160 
1:320 
1:40 
1:640 
1:640 
1: 1280 
1:640 
1:1m 
1:160 
1:160 
i : 320 
1:640 
1:1m 
1 : 320 
1:1280 
1:320 
1:40 
1 : 320 
1:160 
1 : 320 
1:80 
1230 
Neg. 
1:MO 
P 1:40 
1 : 160 
1:80 
1 : 160 
P 1:40 
1:800 
1:160 
1: 160 
1:1280 
1: 1280 

ORGANISM 

Melitensis 
Suis 
Melitensis 
Abortus 
Abortus 
Abortus 
Melitensis 
Abortus 
Abortus 
Suis 
Suis 
Abortus 
Suis 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
Abortus 
SUiS 
Abortus 
Suis 
Abortus 
Melitensis 
Suis 
Abortus 
Abortus 
Suis 
Abortus 
Suis 
Suis 
Abortus 
Abortus 
Abortus 
Melitensis 
Abortus 
Abortus 
Abortus 

Farmer and slaughterer 
Slaughterer 
Rendering plant worker 
Farmer 
Farmer 
Farmer 
Slaughterer 
Farmer 
Service station operator 
Farmer 
Truck driver 
Stenographer 
Housewife 
Student 
Farmer 
Farmer 
Farmer 
Farmer 
Housewife 
Farmer 
Farmer 
Convict 
Housewife 
Farmer 
Laborer 
Farmer 
Farmer 
Farmer 
Farmer 
Slaughterer 
Farmer 
Slaughterer 
Farmer 
Quarryman 
Housewife 
Farmer 
Laborer 
Farmer 
Slaughterer 
Farmer 
Farmer 
Draughtsman 
Slaughter-house worker 
Teacher 
Farmer 
Farmer’s son 

- 
SEX 

- 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
F 
M 
M 
M 
M 
M 
F 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M - 

- 
AGE 

- 
49 
21 
26 
27 
59 

32 
52 
40 
23 
43 
29 
25 
12 
60 
23 
66 
41 

27 

22 
25 

30 
45 
40 
29 

22 
50 
31 
35 
40 
30 
30 
39 
25 
32 

47 
29 

37 
51 
14 

- 

- 
- 

I 

- 

- 

- 

~~ ~ 

Cattle and hogs 
Hogs 
All animals 
Cattle 
Cattle and hogs 
Cattle and hogs 
Hogs 
Cattle and hogs 
None 
Cattle and hoga 
Cattle and hoge 
None 
None 
Cattle 
Cattle and hogs 
Cattle and hogs 
Cattle and hogs 
Cattle and hogs 
None 
Cattle and hogs 
Cattle and hogs 
Cattle 
Cattle and hogs 
Cattle and hogs 
None 
Cattle and hogs 
Cattle and hogs 
Cattle and hogs 
Cattle and hogs 

Cattle 
Hogs 
Cattle and hoga 
Cattle 
None 
Hogs 
None 
Cattle and hogs 
Hogs 
Cattle 
Cattle 
None 
Hogs 
None 
Cattle and hogs 
Cattle and hogs 

Hogs 
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NO. OF PATIENTS 

46 

RAYMOND FAGAN 

AGE RANGZ s=Ti 12-66 

’ Male 

40 No* I :iyt 

Table 7 swnmariaes these data. 
A number of cases merit some attention. Case number 35 is an isolation from a 

woman who has been chronically ill with undulant fever for four years and whose 
blood contains no agglutinins whatsoever. She had been to a number of physicians; 
each one dismissing her as a neurotic. Cases 37 and 41 came from people who have 
extremely weak agglutination titers. 

During the investigation of one of the cases, a rather unexpected discovery was 
made. Br. melitensis was isolated from cow’s milk. As far as could be determined 
this was the third time such isolation had been made in the United States. The 
signi6cance of this finding cannot be stressed too strongly with an audience aware 
of the public health significance of brucello&. 

The classification of the Brucella species deserves some consideration. For the 
most part there has been no difficulty in typing the strains. However, there are a 

Negative to 
1:1%0 

Abortus.. ............ 31 (67.4%) Farmers. ................ 25 
Suis.. ................ 10 (21.7%) Slaughterers.. ........... 7 
Melitensis.. .......... 6 (10.9%) Housewives.. ........... 4 

Others. ................. 10 

few that have behaved peculiarly. These are number 15,36, and 43. Number 15 
grows very slowly under Con and not in air. It will not grow on any dye plates. 
Its production of Ha in small quantities for a short time led to its classification EM 
an abortus. Number 36 grows in air and grows equally well on both thionin and 
fuchsin. However its H2S production is exactly like that of a suis rather than a 
melitensis. Tentatively it is being placed in the sub class until isolations are made 
from the hogs with which this man has been in contact. Number 43 grows only on 
fuchsin but it does not need COI, and its Has production is exactly zero. This leads 
to i b  classification as a melitensis. 

Because of these peculiarities in immunologic and biochemical behavior, it has 
been suggested by some that the brucella organism be studied more closely to see 
whether further distinguishing characteristics such as those found in salmonella, for 
instance, can be determined. 

The comparison of blood-clot culture with guinea-pig inoculation has proved most 
interesting. All the guinea-pig work has been done at Purdue University. 
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Distribution of brucella organisms isolated from humans in Indiana 
March 18@-October 1847 

At the beginning of the study, only blood clots that came from patients whose 
=rum showed complete agglutination at titers of 1 :40 or higher were cultivated. 
Using these selected specimens the number of isolations w&s approXimately8per cent 
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C U L T U R E ~ Q U E  

Specimen Isolations Per cent 

990 1 37 1 3.6 

of all cultures tried. However, when the work became well organized it waa decided 
to attempt isolations on all clots that gave any agglutination whatsoever. The 

GUINEA PI0 INOCULATION 

Specimen Isolations Per cent 

841 1 25 1 3.0 

TABLE 8.-comparison of methods of isolation of bTUCek organism 

TOTALS 

PEP CENT I ISOLATIONS I TOTAL SPECIMEN 

990 I 51 I 6.2 

Isolations before cooperation. ............................... 10 
Isolations by Guinea Pig only ................................. 14 
Isolations by Culture Technique only. ........................ 16 
Isolations by both methods.. ................................. 11 

Total. ................................................. 51 
- 

NEGATIVE 

PARTIAL 

I :40 

= 3 1:ao 
1:reo 4 0  

Ir. 
0 1:320 
OL 
U 1:640 k 
t- 1:12eo 

5 

m I I I ' I  
2 4 6 Q IO I2 14 

NUMBER OF BRUCELLA ISOLATIONS 

CHABT 2.-Titer of sera f r m  whose clots brucella organisms were isolated 

increased number has cut down the percentage of isolations. However, as can be 
seen, from the summary, had this not been done, approximately 8 per cent of the 
isolations would have been missed. 
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These blood samples are received from physicians all over the ate of Indiana. 
Generally there is no precaution about placing the samples in sterile containers. 
Consequently the mount  of contamination is often great. The physicians do not 
make any attempt to take a specimen at a time favorable for getting the organism 
in the bloodstream-when the temperature is rising. And it is surprising, not that 
so few isolations, relatively, are made, but that any isolations are secured at all. 

It is true that there are not many data a t  present, but what exists seems to point 
to the fact that for the maximum number of isolations, both blood-clot culture and 
guinea-pig inoculation should be used. 

There have been suggestions made that cultivation on the embryonating chicken 
egg be tried. The State Board of Health is preparing to set up such routine work 
ta determine the efficiency of such technique as a diagnostic aid. 

This paper is a description of some work being done in just one state. The U. S. 
Public Health Service is sponsoring studies on brucellosis in other states such as 
Wisconsin, Utah and Arizona. With the release of data secured by different 
approaches to this big problem of a h 1  and human disease, it is felt that the need 
for decisive action will become apparent and that the public will demand the eradi- 
cation of brucellosis M it demanded the eradication of tuberculosis. 
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Until the past few years it has been possible to show consistently fine progress 
in the annual reports on cooperative bovine brucellosis control. However, present 
accomplishments are well below what had been expected. It is quite apparent 
that the primary factor involved is the disturbed economic situation. Beginning 
during the late pre-War period, all values began to climb and have continued to do 
so. The effect of this unusual condition was quickly seen in heavy demnds for all 
commodities, especially meat and dairy products, which, in turn, were responsible 
for an unprecedented need for veterinary service by the livestock industry. As a 
consequence, general practice has become far more attractive to recent graduates 
than any other veterinary occupation. Needless to say, regulatory activities, 
staffed largely by veterinarians, have suffered accordingly. 

SHORTAGE OF VETERINARIANS 

During the War, a reduction in qualified State and Bureau personnel was ex- 
pected and the most that was hoped for was to hold as nearly as possible the ground 
already won until the emergency was over. We all know from painful experience 
that the emergency did not entirely end with the cessation of hostilities. The con- 
tinued uncertainties and confused economy of post-War years have not relieved 
the veterinary situation as had been expected. In fact, the prospects of W g  
something like 150 Bureau vacancies in tuberculosis and brucellosis eradication 
field work within the immediate future are not a t  all bright. Further complications 
have developed as a result of the foot-and-mouth disease outbreak in Mexico. In 
order to meet the demands of this top-priority undertaking, it has been necessary 
to transfer temporarily a number of key men from the already depleted tuberculosis 
and brucellosis control force to Mexico. The seriousness of the veterinary problem 
is best illustrated by pointing out that the Tuberculosis Eradication Division now 
has on its rolls 525 veterinarians, as compared with the peak of 813 in 1939. 

Considerable effort has been directed toward interesting more young veterinar- 
ians in regulatory service. So far, this has met with only nominal success, and in 
all probability there is little reason to expect any appreciable change in this regard 
so long as the financial inducements offered by general practice continue at  current 
levels. At the present time, salaries of Bureau veterinarians are higher than ever 
before, and opportunities for promotion have been greatly improved. In addition, 
the Bureau is in the process of setting up a number of positions that may be likened 
to fellowships, in that they provide the opportunity for limited graduate work to 
veterinary personnel in charge of Bureau brucellosis-testing laboratories located in 
areas where educational facilities are available. These moves have been taken to 
stimulate added interest in Bureau work and to help encourage more veterinarhns 
to participate. 

162 
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In the finctl analysis, the problem of meeting personnel requirements for regub- 
tory work is rightly the responsibility of the veterinary profession itself. The 
keystone of all livestock disease control programs has always been and continues 
to be the availability of qualified manpower with which they can be implemented. 
Primary consideration must be given, therefore, to solving this problem as it relates 
to future brucellosis control service in the field. 

PU’ECESSITY FOR UNIFORM CONTROL PROCEDURES 

The same economic disturbances which have accounted for the acute shortage 
of veterinarians have also interfered seriously with other phases of the program. 
Under normal conditions, the movement of livestock, both within and between 
states, is dacul t  to regulate from a disease control standpoint. With the present 
infhted demands being made on the industry, these difficulties have multiplied 
well beyond the stage where available personnel and existing regulations will permit 
the administration of adequate sanitary precautions. This condition allows for 
increased dissemination of all livestock diseases and is the cause of many of the 
new sites of Brucella infection that are being detected in previously clean areas. 
Moreover, prevailing high prices being paid for dairy and meat products have 
resulted in a general lack of interest in following certain disease control plans that 
are restrictive in character. This is to be expected and will, no doubt, continue 
until values have Snally subsided to a more permanent level. 

Although the influence of national economy on the delayed progress of brucellosis 
control is recognized as an important element, it is believed that the lack of uniform 
regulations and recommendations governing the project are, in part, responsible 
also and should be reviewed. It has been repeatedly demonstrated that the ad- 
vances already made in various parts of the country are closely related to the thor- 
oughness with which suitable procedures have been applied. This underlines the 
fact that in Strain 19 vaccination and the test-and-slaughter method, we already 
possess the tools needed to control bovine brucellosis, if they are intelligently and 
energetically employed. Considerable thought and study are being given to the 
need for regularizing the rules and procedures that should be followed on a national 
scale to insure more uniformity in practices employed and maximum benefits for 
the program as a whole. The results of recent meetings held in connection with 
this subject by interested groups have, for the most part, been unanimous in the 
demands expressed for a unified brucellosis control effort. 

A case in point was provided by a conference called by Dr. Simms in Washington 
on September 23 and 24 of this year for the purpose of discussing the brucellosis 
situation. At the conclusion of the meeting, which was attended by representatives 
from a wide range of related fields, a committee report was prepared and approved. 
A prominent part of this report, dealt with the need for more standardization of 
control procedures, and it was proposed that existing plans be reviewed by appro- 
priate committees, the object being the adoption by this association of uniform 
rules and regulations governing the eradication of brucellosis. With the support 
and encouragement that can be expected from the livestock industry for an all-out 
effort to curb the losses from this disease, the veterinary profession and disease 
control agencies can do no less than accept the responsibility for seeing that the 
job is carried out. It is believed that general agreement on suitable methods and 
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regulations such as was necessary in all past livestock disease eradimtionprojects 
must be reached before maximum results from brucellosis control can be expected. 
By preparing in advance for the time when we hope adequate personnel wil l  again 
be available, an organized plan of attack can be adopted that will not only be effi- 
cient, but will lend itself to later expansion. 

VOLUME OF WORK PERFORMED 

With regard to the work carried out in connection with the cooperative brucellosis 
project during the past fiscal year, there are a few figures that should be presented 
in order to emphasize some of the points already discussed in the foregoing part of 
this report. Complete summaries covering details are available here a t  the meeting, 
or can be obtained on request from the Washington office of the Bureau of Animal 
Industry. 

During the fiscal year ending June 30, 1947, slightly more than 5 millionblood 
agglutination tests were conducted. This is approximately the same number 
recorded for the previous year, but is a decrease of nearly 3 million from the 8 
million run in 1937. A reduction such as this cannot be ignored, if the number of 
blood tests is any index of the progress being made. Of the more than 5 million 
samples tested during 12 months of 1946-47,4.5 percent were classed as reactors, 
as compared with 5 percent for the same 194546 period, and 11.5 percent for the 
original 1934-35 cooperative testing. It should be borne in mind, however, that 
the percentage of reactors disclosed by records collected after initial tests have 
been made does not necessarily represent the true incidence of infection, because 
of the undetermined number of retests that are included in the calculation. Pre- 
sumably, the number of reactors would be somewhat higher if results were confined 
to primary herd tests alone. 

STATUS OF ACCRBDITATIONS 

North Carolina has the distinction of being the first and as yet is the only accred- 
ited brucellosis-free State in the Union. As of October 24, 1947, the number of 
accredited counties in the United States had dropped to 502, a loss of 26 from the 
preceding year, and 98 from the all-time high of 600 in March 1945. Moreover, 
183 of those counties now accredited are overdue for remodification. 

In  contrast with the reduction of accredited counties listed in October of this 
year, there was a slight increase of 855 individual accredited herds over the 41,546 
recorded at  the same time last year. However, in compttrison with the 76,488 
accredited herds in existence in June 1942, the over-all loss in this category is 
significant. 

VACCINATION 

As would be expected, the downward trend is completely reversed when vaccina- 
tion is considered. The volume of calfhood vaccination conducted under official 
supervision has shown progressive increases each year since it was officially endorsed 
by the Bureau in 1940. During the fiscal year ending June 30, 1947, a total of 
891,709 official vaccinations *ere reported. This number surpasses last year’s 
record high by approximately 200,000. Unfortunately, it does not include an 
estimated like number of animals that were vaccinated either as calves or adults 
outside of the official program. 



FEDERAL-STATE BOVINE BRUCELLO.8I.8 CONTROL 

FEDERAL bND BTA!l'0 INDEMNITIEB 

Federal-State payment for brucelloeis reactors continues to be made in all but 
eight States. With one exception, however, some provision is made by every State 
for financial aid in meeting operating costs. 

During the last fiscal year, combined Federal and State indemnities amounted 
to approximately $3,800,000. Of this amount, about $1,770,000 came from Federal 
sources, the remainder being provided by State appropriations. The average 
appraisal and salvage received for cattle reacting to the test were $178.25 and $82.93, 
respectively. These figures again reflect the changing economy of the country 
when they are compared with the $93.28 appraisals and $37.68 salvage for the same 
period in 1940-41. 

CONCLUSIONS 

Because of associated economic losses, bovine brucellosis continues to be one of 
the vitally important livestock diseases in the world today. Furthermore, with 
the human health aspect of the disease becoming increasingly evident, there is 
added inducement for controlling brucellosis as rapidly as possible. The complex 
nature of the disease is such that its control is proving more difficult than was 
originally expected. However, by modifying the program so that the proven 
advantages of adapting selective procedures to individual herd conditions can be 
assured, there is reason to believe that the problem can be solved. While vaccina- 
tion alone is no more the full solution than is test-and-slaughter, it has been shown 
that by complementing one with the other along lines best suited for individual 
herd requirements, real progress can be made in combating brucellosis in cattle 
without undue disturbance to the livestock industry generally. 

Research directed along lines that will clarify some of the more obscure phases 
of the disease must, of course, be continued. Worthwhile improvements in methods 
or materials resulting from these investigations should be incorporated into the 
program as quickly as their value is established. Technical investigations are 
being supplemented by detailed studies of field results obtained during the past 
several years in representative areas of the country, for the purpose of evaluating 
further the effectiveness of different procedures now being used. It is confidently 
expected that this information, when completely assembled, will be helpful in out- 
lining more efficient control recommendations. 

Another point that cannot be overlooked is the high cost in dollars as well as 
animals that will have to be paid before eventual eradication is achieved. However, 
the price tag on final elimination of brucellosis will in the end prove to be small in 
comparison with the manifold economic and public health benefits that can be 
expected. Although progress at times seems discouragingly slow, it is well to 
remember the difficulties that have been surmounted in other disease control under- 
takings. By recogniaing and correcting the errors in our procedures, as they become 
apparent, we are accomplishing a great deal more than records alone will show. 
The task of complete control and eradication is admittedly a difficult one. Never- 
theless, we have learned much during the past several years that can be profitably 
used to promote greater progress in the future. Success wil l  be certain when the 
work is extended along uniformly constructive lines that have the unqualified 
support of the livestock industry, regulatory agencies, and the veterinary profeasion. 



REPORT OF THE COMMITTEE ON BRUCELLOSIS 

R. W. SMITH, Concord, N. H., Chuimn; R. R. BIRCH, Ithaca, N. Y.; HUGH CURRY, 
Jefferson City, Mo.; C. R. DONRAM, Lafayette, Ind.; H. C. GIVENS, Richmond, 
Va.; A. J. GLOVER, Fort Atkinson, Wis.; A. K. KUTTLER, Washington, D. C.; 
G. RATHMAK, Topeka, Kans.; J. TRAUM, Berkeley, Calif.; RALPH WEST, St. 
Paul, Minn. 
Brucellosis continues to be one of the most serious infectious diseases of cattle 

in this country. Although good progress has been made in the past in many areas, 
the Program must be enlarged if the disease is to be controlled and eradicated. 
The control and eradication of Brucellosis require the full cooperation of the cattle 
owners and the livestock sanitarian. Cattle owners must be informed as to the 
part they must play in the Program. 

It is generally admitted that the problem of the control of Brucellosis in man 
is dependent upon the reservoir of the infection in animals and that the most effec- 
tive method for reducing human brucellosis is the control of the disease in animals. 
It is evident that a major effort needs to be directed to bringing the disease under 
control in animals with consideration of all and not just several important species 
that may act as reservoirs or a means of transmission to man. 

Therefore your Committee OR Brucellosis submits for your consideration the 
following report : 

LEGISLATION 

Recommendations for Congressional Action 
Authorization for the Secretary of the United States Department of Agriculture 

to promulgate regulations governing interstate movement of animals affected with 
or exposed to brucellosis. 

Recommendations for State Legislation 
1. Provisions for requiring participation in one of the plana for eradicating the 

disease by all owners of livestock in a given area when 65% of such owners holding 
a t  least 51% of the cattle have placed their cattle under supervision of any one of 
the plans. 

2. Reports to State and Federal cooperating agencies of all activities, such as 
agglutination tests and vaccination, in connection with the disease, on forms fur- 
nished by the State or Federal cooperating agencies must be compulsory. 

3. A permanent brand with the letter “B” not less than 2 inches high and 2 
inches wide on the left jaw of all reactors, excepting registered purebred cattle 
otherwise permanently identihd, and quarantine of such reactors to the premises 
where found, limiting movement of these animals by permit of State officials, to 
slaughter at  points where State or Federal inspection is maintained, except in case 
of valuable purebred animals, which must be permanently identified and may be 
allowed to move on permit of State officials, to other herds where Brucella infection 
is known to exist. 
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4. All services in connection with brucellosis control as outlined in paragraph 1 
to be made available to the owner without expense to him so long as funds for such 
purposes are available, except for the handling of his cattle. When State and/or 
Federal funds are not available, it is recommended that the breeder shall continue 
his program a t  his own expense with his private veterinarian, and under the super- 
vision of State and Federal veterinarians. 

5. Only vaccine approved and manufactured under license of United States 
Department of Agriculture, Bureau of Animal Industry, shall be used in any brucel- 
losis control program. 

6. Authorization for those engaged in the project to enter premises, etc. 
7. All phases of official brucellosis control programs to be conducted under super- 

vision of full-time employed Statc, Federal, county or municipal veterinarians. 
This provision does not intend to eliminate the practicing veterinarian, but is 
intended to promote and include his services and to provide for supervision of his 
activities by regularly employed veterinarians. 

8. Permanent identification of all vaccinated cattle with tattoo “V” in the right 
ear, preceded by numeral of the quarter of the year and followed by the last number 
of the year. A calf vaccinated in December 1947 would be marked “4V7”, or 
hot iron brand on the right jaw, “CV” for vaccinated calves and “AV” for vacci- 
nated adults. Special ear tags should also be used in the right ear of all vaccinated 
a h l s ,  to aid in recognizing them. 

9. A future date should be set after which no female cattle or breeding bulls 
more than 6 months of age shall be sold, except for slaughter, unless such cattle 
either 

(a) have been tested for brucellosis and found negative within 30 days prior to 
the date of sale, or 

(b) are under 24 months of age and were vaccinated against bdcellosis with an 
approved vaccine when they were not less than 6 months nor more than 8 months 
of age and were identified as provided in paragraph 8 and reported at  the time of 
vaccination to State and Federal cooperating agencies, excepting beef cattle in 
range or semi-range areas which may be vaccinated not less than 6 months nor more 
than 12 months of age, or 

(c) are in a brucellosis-free accredited herd or area at  the time of sale. Accred- 
ited herd certificates shall be issued only by the Bureau of Animal Industry, United 
States Department of Agriculture, and State Livestock Sanitary officials, under 
provisions adopted by the United States Livestock Sanitary Association and 
approved by the Bureau of Animal Industry. 

10. Legislation should be broad enough to authorize promulgation of regulations 
by State livestock sanitary authorities after hearings before representative livestock 
producers, public health authorities, and veterinarians to include the following 
methods of procedure for eradicating brucellosis : 

P2an A. Test-and-slaughter; with or without calf vaccination. 
Test-and-slaughter has the advantage of being a short-time program, since many 

lightly infected herds may be freed and remain free of the infection after a limited 
number of tests. Where negative herds are surrounded by heavy infection, the 
advantages of calf vaccination should be explained. 
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Teat-and-slaughter is recommended for infected herds in which the immediate 
removal of reactors wil l  not cause serious economic losses, provided owners appre- 
ciate fully the necessity of following recognized sanitary procedures. These pro- 
cedures must include prompt removal of reactors, thorough cleaning and disinfection 
of barns or buildings in which reactors have been kept, and retests a t  frequent inter- 
vals not to exceed 30 days until the disease has been eradicated. 

Test-and-slaughter is apt to be unsuccessful unless all of these procedures are 
followed. However, it has been successful in thousands of herds where suitable 
precautions have been observed. 

Calf vaccination should be encouraged in infected herds and areas, but shall not 
be a substitute for sound sanitation and management, and it should be explained 
that failure to follow sound management practices, so far as replacements are con- 
cerned, accounts for most of the breaks in clean herds. Owners should be warned 
that as is true in many other disease control programs, occasional herds do not 
respond satisfactorily. 

Plan B. Test, calf vaccination; temporary retention of reactors until they can 
be disposed of for slaughter without excessive loss to the owner under provisions of 
the law. 

The objective should be to dispose of reactors for slaughter as soon as possible. 
Full recognition is given to the fact that vaccinated calves wiU not all be mistant. 
However, with a high percentage of vaccinated animals having an increased resist- 
ance to brucellosis, the percentage in favor of vaccination is suflicient to support 
its wider use. 

Plan C. Calf vaccination without test of any part of the herd. This plan to 
be confined to those herds restricted in movement except under permit from proper 
livestock sanitary official. 

Plan D. Adult vaccination, only when approval is received in writing from 
State and Federal cooperating agencies prior to the time of vaccination, which 
should be confined to herds where there is evidence of rapid spread of virulent 
infection indicating the need for emergency measures, and only after the owner 
has been informed in writing tkt the vaccinating of his adult animals may not 
prevent the spread of infection. In herds where adult vaccination is adopted, the 
herd must be subjected to the agglutination test prior to vaccination, reactors 
identified as provided for in paragraph 3, and vaccine administered only to negative 
animals within 10 days after the completion of the official test. 

11. Reactors will be classified as under present policies of the United States 
Bureau of Animal Industry, except that calves vaccinated from 6 to 8 months 
identified as outlined in paragraph 8, and reported at  the time of vaccination to 
State and Federal cooperating agencieq, shall not be classed as reactors until after 
reaching the age of 2 years. 

EDUCATIONAL POLXCIES 

Education should be promoted as follows: 
All properly verified facts concerning the disease and methods of control should 

be kept before the public under the direction of those trained in disseminating 
information. This should include bulletins and leaflets more attractively illus- 
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bated, based on and confined to our present knowledge of the disease which has 
been properly verified by research and practical application; moving pictures; new6 
releases; radio programs; and all known methods of publicity. 

It is recornmended that the President of the United States Livestock Sanitary 
hsociation and the Chief of the Bureau of Aninlal Industry appoint for immediate 
action a joint committee of livestock sanitary officials and research workers to pre- 
pare a bill of proven facts explaining the foundation for the foregoing recommenda- 
tions for State. legislation. 

Frequent group meetings should be held, led by regularly employed State or 
Federal cooperating veterina,rians, in the interest of eliminating confusion. 
All properly verified useful information which becomes available through research 

should be disseminated, in connection with the control of brucellosis in other ani- 
mals, including swine, goats and sheep. 

When these plans have been adopted by the United States Livestock Sanitary 
Association, and approved by the United States Bureau of Animal Industry, they 
shall be made a part of the memorandum of understanding between the United 
States Bureau of Animal Industry and the cooperating Slates. 

Swine brucellosis 
The United States Bureau of Animal Industry anticipates the release soon of 

a statement on Swine Brucellosis which is designed to serve as a preliminary guide 
to veterinarians and swine raisers for the control of this disease. 

CONTROL OF BRUCELLA ABORTUS VACCINE (STRAIN 19) AND 
- BRUCELLA ANTIGEN 

In  accordance with following resolution adopted by the National Association of 
Commissioners, Secretaries and Directors of Agriculture, this Committee urges 
this Association to inaugurate and carry out appropriate action to accomplish the 
designated objectives: 

WHEREAS; the uncontrolled distribution, sale and use of brucella abortus vaccine 
(strain 19) and brucella antigen interfere with the diagnosis of brucellosis and the 
safe, orderly movement of cattle; 
BE IT RESOLVED : That the Secretary of the United States Department of Agricul- 

ture be requested to promulgate the necessary regulations requiring manufacturers 
and distributors of brucella abortus vaccine and brucella antigen to render a oon- 
current report to the chief livestock sanitary official of the State of destination cover- 
ing all sales and distributions of such products. 



BOVINE VENEREAL TRXCHOMONIASIS: ITS NATURE, 
RLECOGNITION, INTRAKERD ERADICATION, 

AND INTERHERD CONTROL 

DAVID E. BARTLETT, D.V.M. 
Zoological Division, Bureau of Animal Industry, Agricultural Research 

Admini&atbn, United States Department of Agriculture, 
Beltsuille, Md. 

INTRODUCTION 

Losses directly attributable to bovine venereal trichomoniasis, currently being 
experienced by the cattle raisers of the United States, cannot be precisely deter- 
mined because the distribution and incidence of infected herds are unknown. Al- 
though this disease has been recognized in almost every State, only in Wisconsin 
have efforts been made to determine its occurrence and relative importance. 
Morgan, of the University of Wisconsin, reports that in the 6 years from 1941 to 
1946, 61 infected herds were found by the University’s diagnostic service (5). 

In the area, within approximately 100 miles of the Agricultural Research Center, 
Beltsville, Mhryhnd, 9 trichomonad-infected herds, having n, total of more than 
800 cattle, have been observed by members of the Zoological Division since 1943. 
Of these, 4 were purebred Aberdeen Aflgus; 2 were Guernsey, 1 purebred and 1 
grade; and 3 were Holstein-Friesian, 1 purebred and 2 grade. These herds are in 
no way a significant indication of the occurrence of bovine venereal trichomoniasis 
in our area, as we have been making no special effort to locate infected herds. Their 
owners solicited the professional aid of either the University of Maryland Livestock 
Sanitary Service or the U. S. Bureau of Animal Industry. Nevertheless, we believe 
the financial reverses experienced in these 9 herds to be highly signihant. Two 
hundred thousand dollars is a conservative estimate of the loss of potential pm- 
duction of milk and calves and the loss of value of infected sires up to the time that 
bovine venereal trichomoniasis was recognized as responsible for the reproductive 
failures in these infected herds. 

Table 1 is a condensed version of a detailed graphic analysis of significant factors 
relative to the reproductive operations in one of the herds studied. This was a herd 
of grade Holstein-Friesians and was operated by a public institution to supply 
milk for use at  the institution. On study of these data, the marked adverse altera- 
tions of each category during the period of infection are readily apparent. The 
disastrous consequent effects upon the economy of this herd are obvious. By 
impairing reproduction, bovine venereal trichomoniasis strikes a t  the fundamental 
operation of cattle husbandry. 

KATURE OF THE DISEASE 

It is extremely unfortunate that bovine venereal trichomoniasis is so generally 
considered primarily an “abortion disease,” incidentally associated with pyometra, 
genital discharges, and vaginitis. Our studies of experimentally infected females 
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indicate that these obvious symptoms occur in relatively few affected heifers and 
cows. Furthermore, in none of the 9 infected herds which have been studied in 
detail, was the owners' complaint the occurrence of abortions or genital discharges. 
Rather, their complaints were that many females, heifers in particular, had failed 
to settle despite frequent services, that those females that were settled had required 
many services, and that some females when thought to be settled had returned to 
heat. They were unaware of the occurrence of the symptoms most frequently 
described as characteristic of trichomoniasis. Re-examination of the nature of 
this disease and placing of its various manifestations in their relative order, there- 

TABLE 1 .-Timyear summary of reproduction in Herd A1 

Average 9 3 per month in breeding 
herd. ............................. 

No. susceptible 9 9 added during 
year ............................. 

No. services or inseminations.. ...... 
No. recognizable pregnancies ini- 

tiated. .......................... 
' No. calves .......................... 

Average lag in days per pregnancy 
from 1st coitus to initiation of a 
recognizable pregnancy or last coi- 
tus prior to disposal .............. 

Average of percentage of days of nor- 
mal reproduction per month., . . . .  

No. 9 9 dropped during year ....... 

n 

1937 

67 

7 
5 
.04 

60 
66 

28 

90 
- 

1938 
- 

66 

9 
9 

97 

53 
53 

28 

86 
- 

1939 

68 

14 
9 

109 

59 
55 

33 

89 
- 

1940 

72 

12 
8 

L 17 

57 
59 

39 

87 
- 

1941 
- 

74 

11 
15 
30 

37 
58 

72 

76 

A 
- 

1942 

77 

23 
16 
io4 

51 
36 

121 

57 
- 

1943 

66 

15 
30 
206 

38 
36 

141 

51 

A 
- 

1944 

62 

8 
13 
.37 

47 
44 

38 

78 
- 

1945 

61 

12 
9 

.03 

54 
56 

28 

88 

L946 
- 

61 

13 
7 

93 

52 
55 

29 

87 

Bovine venereal trichomoniasis probably introduced June 1941. 
Bovine venereal trichomoniasis diagnosed September 1943. 
1 Condensed version of Figure A (1). 

fore, are essential for its more ready and more general recognition. It is hoped 
that the following brief description of this disease, with emphasis on its pathogenesis, 
d l  provide an improved basis for understanding its symptomatology. 

Bovine venereal trichomoniasis is caused by the flagellate protozoan, Trichomonas 
foetus. It occurs naturally only in cattle, and is transmitted ordinarily only at 
coitus. However, mechanical transfer can occur readily through artificial insemina- 
tion with semen from infected bulls as well as through genital examinations by a 
careless operator. Isolated incidents of supposed non-venereal transmission of 
trichomoniasis occurring under natural conditions have been reported. Our obser- 
vations, however, have indicated that such cases, if they occur, are exceedingly 
rare and our experiences have evinced that under practical conditions non-venereal 
transmission needs no consideration. 
The disease is invarhbly a herd or breeding unit problem. It cannot occur 
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sporadically in either individual females or bulls. If an infectecl bull L in service, 
he is infecting most of those susceptible females with which he has coitus. Likewise, 
presence of an infected female member of a herd is indication that an infected bull 
is in lservice and that other infected females have been, are, or will be present. The 
only exceptions possible are animals recently added to a herd, or thoseexposed 
through mtural “outside” service or through artificial inseruimtion with semen 
from an “outside” source. 8uch infected animals must properly be considcred 
membem of other breeding units. 
In bulls, T .  foetw ordinarily lives only on the surface of the penile and preputial 

membranes, produces no symptoms of infection significant in diagnosis, and, ordi- 
narily, affects neither his fertility, nor, appreciably, his potency. Bulls remain 
permanently infected, transferring T. foetus at practically every coitus. 

Trichomoniasis in bulls does not alter the probability of their initiatling preg- 
nancies in uninfected females. However, should infection develop in an exposed, 
susceptible female in which a pregnancy was initiated the conceptus is usually 
killed, the time of its death largely governing the speciiic symptoms produced. 

In females, the uterus is the definitive mid persistent site of infection. The 
vagina apparently develops a local immunity as a result of its short initial parasitic 
attack, subsequently (a) playing only a passive, inconsequential role in the progress 
of the disease in the affected female, and (b) providing a relatively unreliable source 
of 2‘. foetus for diagnosis. Epizootiologically, however, the vagina’s role is very 
important as this organ harbors T.  foetw during infection at  the time of estrum 
and furnishes a t  coitus the place of contact for bulls. Vaginal immunity is respon- 
sible for the rapid disappearance from the vagina of trichomonads originating from 
the uterus, where the infection persists. Later, when the uterus likewise becomes 
resistant to T.  foetus, the infection i s  terminated. Acquired immunity of either 
or both organs is believed responsible for the variations in course and symptoma- 
tology of re-infections, and the ability of most recovered females to reproduce 
normally despite the sire’s infectivity. 

The majority of females experiencing initial infections return to estrum Within 
3 to 5 weeks post cdw, indicating either very early termination of pregnancy or 
failure to become fertilized. A catarrhal trichomonad endometritis then persists 
for 5 or 6 months, the estrual cycle being essentially regular, and a sfate of tem- 
porary infertility existing. In some females the conceptus may develop for 2 or 
rarely 3 or 4 months before it is killed. Such females either resume cyclical estrums 
subsequent to aborting their conceptus or discharging it liquefied as pus, or, should 
the corpus luteum of pregnancy persist, they may develop frank pyometra of 
i n d a t e  duration. Previously infected females tend, on reinfection, toward the 
latter types of cases, their pregnancies advancing further before being terminated. 
Occasionally, pregnancies have been observed to proceed apparently undected 
despite infection; also, appearance of T. foetus during the postpartum period has 
been reported. 

Most recovered females are resistant to reinfection for one to several years and 
may reproduce normally from coitus with infected bulls. However, in individual 
females, the duration of this immune period is unpredictable. Immunity is not 
developed as a female grows older, as was once thought to be the case, previously 
uninfected aged cow8 being at Iwt as susceptible tu virgin heifers. 
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Genitnl discharges in trichomoniasis are uterine in origin and may occur irregu- 
hrly from those females in \\-liich time and circumstances have permitted pus to  
accumulate. Tricho- 
monad dischrges are always post coital rather than poutpxrtum and the pus is 
never putrescent. Vaginitis clue to T. focfzca is not sufficiently characteristic or 
consistent in occurrence to consider in diagnosis. 

It is p o d i l e  that varintions in virulence in strciins of T.  factus may esist and that  
such v ~ r i : ~  tioris niay be reflected in altered spmpton~ato1o~:y. Ftr,iins that require 
longer in developing their popii1:Ltions ivould obviorsly tend tc, I roduee inore rtcog- 
nimble abortions and instances of pyoretr,i. 

In this discirssion of recognition uf trichomcnad-infcctcct herds only the fe-itures 
of the dismse of irnportancc in diignosis will be considered. Detailed descriptions 
of the diyyostic techniques cmy loyed have keen 1-reviously publishtd (3, 6). 

Such cases :ire rels tively infrequent among those affected. 

FLG. 1.-T’uginal and preput ial  pipet tes  used f o r  collection of samples  to be examined 
f o r  T .  foetus  

RECOGXITION 

IIerds experiencing reproductive failures should he suspectcd of T. foefus infection : 
(a) when most females-in newly infected herds-, or most heifers and some 

cows-in herds with long stnnding infection-, require several services before 
becoming recognizably pregnltnt ; (b) when the intervals between calvings are found 
in many otherwise apparently normal females to he markedly edended despite 
regular service; (e) when unexpected return to estrum of females thought pregnant 
is a relatively common occurrence; and (d) when, in addition to the foregoing, 
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instances of tha less frequently occurring, but more chrnatic fiyniptoiris of tricho- 
moniasis are observed in some fenxiles, such as, early abortions, occasional clis- 
cli:irges from the genitals of odorlws, mixcoid pus, particularly ~d icn  lying down, 
:tnd k n o m  instances of postcoital (not postpcrrtztm) pyometra. In some herds, none 
of these syniptonis may have been evident, or, at least, careful questioning of the 
owners fails to reveal them. Their importance in the total picture of trichomoniasis 
is frequently relativcly minor. 

Positive herd diagnosis rests wholly on identification of T. foetiis in the genital 
exudate of any :inirn:tl that h:ts participated in the herd's breeding operntions. 
Identifinition of 5". foetits is not difiicult oncc an  e s m k e r  has heconic thoroughly 

e 

FIG. 2.--Uistributiori u.f 7'. fodirs  o n  the  geni ta l  tiiertibriirics oJ 6itll.s1 
Avcrnge number o f  7'. foetus  per cc. in scrapings from designated areas taken fit 

niont til. intervals from genital membranes of tric.homonacl-infectcd hulls? 

Rull  2ljd Bul! 207 
.4vera:e of r2verag: cf 

Area 5 scrapings 5 scraping< 

h 1,720 224 
B 27,626 582 
C 4,424 204 
n 616 236 
E 1,514 140 

'Figure 1 ( 2 ) .  
2 Condcnsed version of Table 1 ( 2 ) .  

null 214 
A\,crage of Averagq of all 
4 scrapings scraping4 

350 744 
725 9,529 
220 1 , 601 

15 288 
22 557 

familiar with this organism as it appears in the various natural exudates. A fen- 
hours spcnt in actual concentrated study of 7'. foetzis containing niateri:d are more 
valuable than formal acquaintance with the entire gamut of protozoology. Con- 
taminant protozoa requiring critical differentiation are infrequent in samples meticu- 
lously collected n-ith sterile equipment and esamincd nithin a few hours after 
collection. Diagnoses made on 
symptomatology alone or attempts a t  reniedinl action before first demonstrating 
the etiological agent are manifestly irrational, since there are, unfortunately, other 
genital disorders of obscure nature which can produce a clinical picture resembling 

Culture media afford no advantnge in diagnosis. 
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trichomoniasis in many respects. In some instances the diagnostician may be so 
fortunate as to be presented with an aborted embryo or fetus, or perhaps some pus 
discharged from a female. Should he identify 2'. foetus in this material no more 
need be done, because the herd diagnosis is thereby established; but, the diagnos- 
tician should not expect to be so fortunate often. Usually, a planned search for the 
organisms in suspect animals is necessary. 

We believe that most accurate results can be expected when genital samples are 
collected with pipettes of the type shown in Figure 1. These pipettes may be 
constructed of 8 mm Pyrex glass tubing, are easily sterilized, very efficient, rela- 
tively durable, and safe. 

ia -1 -10. d u m  Totum to 0- =a mrly .ad utrum1 -10 n o  rammad -. -- 
u),OoO mom 

loo0 

m,  $l.e, 

lo 10 
I t 0 0 

I 
I UWK, uloo 

1 
tO.oa0 

$1 
1QO loow 
lo 10 

0 0 

hyq after tnaalrrioa throu@ oottm8 ae bta0t.d bpll 

FIG. 3.-Fluctuations in populations of T .  foetus in the bovine vagina 
during initial infection 

Samples from bulls are collected by scraping the surface of the glans penis with 
the preputial pipette and then flushing the smegma obtained from the pipette into 
a test tube of physiological saline solution. No fluid is introduced into the pre- 
putial cavity. Samples from females are collected by introducing a vaginal pipette 
containing 5 to 7 cc. of physiological saline into the vagina, compressing the bulb 
several times to flush the vagina, and then withdrawing the sample and ejecting it 
into a test tube. 
In collecting samples for examination, cognizance must be taken of the factors 

esttablished as those of greatest importance to accurate diagnosis in each sex. In 
bulls, this factor is the precise sou~ce of the material selected for examination, h 
females it is the time of collection of the sample in relation to the exposure of the 

A .mnm 
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female. Also, in bulls the primary site of the infection is sampled, whereas in 
females the vagina is srtmpled, which organ plays a r81e somcthes correlated with 
but not reflecting the activity of the parasites in the uterus, the latter being the 
primary site of infection. 

Experimental studies of infected bulls have shown clearly the area of genital 
membrane harboring the relatively greatest accessible population of 2'. foetus, as 
shown in Figure 2. Samples should be collected from the surface of the glans and 
surrounding prepuce only. Introduction of any fluid into the preputial cavity or 
ewabbing dl collect extraneous debris from low population areas. This increases 
the difficulty of microscopic examination and introduces more or different bacteria 
which seem to shorten the life of T. foetus in samples (3). 

TABLE 2.-Occurrence of T. foetus in 800 preputial samples collected weekly from 
infected bulls' 

BULL NO. m n o  AND PER CENT OF S A M P ~ S  CONTAINING 
T. POETUS I 

214* 
207 
208 
208* 
193 
274 
214 
275 
250 
266 

49 : 57 
168 : 199 
93:116 
54:68 
52:66 
60:91 
10: 16 
31 : 51 
11:22 
11:26 

85.96 
84.92 
80.17 
79.26 
78.80 
65.98 
62.50 
60.78 
50.00 
42.30 

218 
261 

8:41 19.50 
4:47 8.51 

USUAL 

UNUSUAL 

* 2nd infection. 
1 Condensed version of Table 1 (3). 

Studies of many experimentally exposed females have evinced that failure to 
demonstrate T. foetus in daily vaginal samples, up to several weeks, is not neces- 
sarily an indication of the true status of an infected female except following initial 
exposure. After the initial vaginal phase of infcction, the vaginal tissues are able 
rapidly to destroy those trichomonads periodically discharged from the uterus. 

Figure 3 shows the results of daily examination of vaginal samples from 2 females 
during initial infections. Typically, following a short prepatent period, the pat- 
terns of appearance of trichomonads in the vagina are essentially consistent during 
the vaginal phase of infection which lasts usualli up to about 4 weeks postcoitzts; 
thereafter, the pattern i s  sometimes less predictable. In the case of females that 
return to estrum early and continue with regular estrual cycles (181), the pattern 
of trichomonad fluctuations is correlated with the estrual cycles. In females with 
interrupted estrual cycles (238), there is no such rhythm. Should these 8ame ani- 
mals have been re-exposed at  regular brecdings during subsequent years, their 
vaginal pictures would have been unpredictable, not only because from most re- 
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exposures no infection would have resulted, but because true vaginal infectiofi would 
not necessarily have recurred even if re-infection resulted. 

Table 2, showing the results of examination of a total of 800 preputial smples 
collected weekly from 10 infected bulls (12 infections), likewise indicates the prob- 
lem involved in determining the status of individual bulls by sampling. 

Rapid, accurate, “one sample” determination of the status of neither individual 
bulls nor individual females is possible with the diagnostic techniques now available. 
This fact is the outsfanding deterrent to effective interherd control of bovine vene- 
real trichomoniasia extant. 

INTRAHERD ERADICATION 

Eradication of trichomoniasis from infected herds involves steps as follows: (a) 
recognizing infected bulls and promptly withdrawing them from service; ideally, 
subsequent to successful treatment these previously infected bulls are restored to 
service. (b) maintaining a breeding program for all females in the herd, regardless 
of their status, and systematically breeding each potentially infected female when 
she becomes free of infection and preventing her re-exposure. 

Treatment of trichomonad-infected bulls is still on an experimental basis, but 
two methods subjected to limited but carefully controlled experimental trials have 
shown considerable promise. These are (a) intravenous administration of large 
doses of sodium iodide, and (b) topical application of a German developed pro- 
prietary product, ‘%ovoflavin-Salbe.” The former method was developed at 
Beltsville by the author of this paper; the latter by Abelein of the Veterinary Clinic 
at Munich. Abelein states that he treated more than a hundred infected bulls with 
this material and that he cured a majority of them. His report indicates that the 
product has merit, but since his post-treatment testing procedure was inadequate, 
the relative efficacy of the product cannot as yet be evaluated. Results of our ex- 
periments employing these two methods are shown in Table 3. It is apparent that 
at present the “Bovoftavin-Salbe” technique shows the greater efficacy. However, 
evidence exists that the efficacy of the sodium iodide treatment can be improved; 
if so, it would have the decided advantage of ease of administration as compared 
with the topical technique. The latter requires very careful manipulation of the 
penis while the bull is under epidural anesthesia, either cast, or by a special pro- 
cedure, in the standing position. Treatment of bulls by either method is a lengthy, 
exacting, and costly procedure requiring frequent handling and observation of the 
subject over a period of 6 months or more by a veterinarian familiar with tricho- 
moniasis. Infected bulls not of exceptional value as sires should always be promptly 
slaughtered. Nevertheless, the economic feasibility of treatment of selected 
infected bulls is clearly deinonstmted by the fact that in our experiments, 11 of the 
bulls which were privately owned and valued at $27,000 or more, have been restored 
to service in their respective herds of origin. Details relative to the techniques for 
carrying out the chemotherapeutic measures in bulls have been described elsewhere 

For females no chemotherapeutic measures capable of modifying the course of 
infection have been developed. Therefore, it is logical to take advantage of the 
self limiting nature of the disease, and accomplish eradication from all the females 

(4, 7). 
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by a systematic scheme of controlled breeding practices in the herd. This scheme 
is based on knowledge of the fundamental characteristics of the couree of infection 
in females. Although most females are free from infection before a successful preg- 
nancy is initiated, occasional ones may continue gestations despite existing infec- 

TABLE 3.-Results of experimental treatment of trichomonad-infected bulla1 
Sodium Iodide Intravenously (few exceptions noted) 

BULL NO. 

289 
290 
300 
301 
302 
207 
a t  
274 
214t 
275 
266 
193 
208 
214 
250 
281 
283 
At t 
Btt 

Failure 
Failure 
Failure 
Failure 
Failure 
Failure 
Failure 
Failure 
Failure 
Failure 
Failure 
Success 
Success* 
Success* 
Succees 
Success 
Success 
Success 
Success 

“Bovoflavin-Salbe ” 

‘ZPIAL TWO 

Failure 
Failure 
Failure 
Failure 
Failure** 
Failure** 

BULL NO. 
- 

208 
207 
274 
289 
290 
300 
301 
302 

TBUL ONE 

Failure 
Success 
Success 
Success 
Success 
Success 
Success 
Success 

’ T W L T W O  
I 

’ Failure 

Failure 
Failure 
Failure 
Success 

succeae 

t Second infection 
tt Cases reported by Sippel el 

al. (9) 
* Potassium Iodide orally 

** Sodium Iodide intravenously 
followed by potassium iodide 
orally 

1 Condensed versions of Tables 1 and 2 (4). 

tion. However, most of these latter lose their infections before parturition. In 
very exceptional instances T. foetus has been reported present in the vagina aa long 
as 6 weeks following calving. 

The premise on which the scheme operates is that (a) subsequent to completion 
of a normal pregnancy, (b) passing 2 estrums, and (c) resting at least 90 days post 
parturn, previously infected females m y  be safely permitted coitus with unin- 



F’xct. 4.-Diugram~tic representation of a hygienic breeding program for elimination of bovine venereal trichomoniasis from 
an infected herd 
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fected bulls. One report exists of infection persisting in a female several years and 
through 2 apparently normal pregnancies before causing termination of a t-hird 
pregnancy and abortion (8). Such an occurr8nce has not been observed by any 
other worker. In our opinion this report should be kept in mind while prmeeding 
for the present on the practical premise described. 

Figure 4 shows the system of hygienic breeding which embodies the premise and 
several other principles and practices. It is fully discussed elsewhere (1). This 
program is neither entirely new nor original. Rather, it is a new method of pre- 
sentation intended to simplify the procedures employed in handling the females in 
infected herds. The program has been installed in 8 herds. In 2 herds that have 
been under constant supervision since 1943, the disease has not reappeared. In 4 
other herds in which it was not possible to carry on such detailed observations, 
results were equally effective. In another herd, sufficient time has not yet passed 
to permit critical evaluation. On one herd trichomoniasis was again found 2 years 
subsequent to the installation of the program. In this herd instructions relative 
to withholding services postpartum were not followed. Also, an aged bull, the one 
later found infected, had been introduced into the herd without prior determination 
of his status. It appears more probable that the presence of this disease was the 
result of failure to carry out the program rather than the result of a “leak” in the 
program itself. 

INTERHEBI) C O r n O L  

Herds become infected with T. foetus in one of several ways, listed in order of 

1. By introductio~; of infected sires. These might be either genetically proved 
aged bulls or young bulls considered by their breeders to be good prospects 
and consequent!y bred to a few females before being offered for sale. 

2. By introdwtwn of infected heifers or cows. These might be either females 
known to be not pregnant which have failed to settle from prior infective 
coitus, or females thought normally pregnant which unexpectedly returned to 
estrum subsequent to their arrival in the new herd. Coitus between such 
females and the herd sire may readily result in his becoming infected. 

3. By perniitting stwice of “outside” females by the herd sire or by permitting an 
“outside” bull to serve femaZe members of the herd. Subsequent coitus in either 
case with other mcmbers of the herd can readily result in further transmission 
should the primary animal concerned become infected. 

4. By artijkial insemination with semen from an “ou.tSi&e” infeckd bull. An 
insemination that was unsuccessful due to trichomoniasis followed by coitus 
a t  a eubsequent estrum with the herd sire may result in his becoming infected. 

Herd owners introducing animals for breeding may afford their herds considerable 
protection by observing a few principles and precautions, namely: (a) Knowledge 
that the reproductive efficiency in the herd of origin is satisfactory is an excellent 
safeguard against selecting infected cattle. (b) Thorough examination of new 
cJurjpect bulls by the diagnostic methods now available and examination of the h t  
several females with whom he is permitted coitus are indicated. (c) By prohibiting 
coitus of new, non-virgin, non-pregnant heifers, and of new, non-pregnant cows 

their probable importance: 
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that have had coitus since their latest parturition, introduction of trichomoniasis 
by females is precluded. The breeding of such females should be acconiplished by 
artificial insemination only. New cows that have not had coitus since their latest 
normal parturition, should be withheld from coitus until they have passed at least 
2 estrums and rested at  least 90 days postpartum. 

So far as can be determined, no regulatory agency has dignified bovine venereal 
trichomoniasis by specific mention in regulations governing quarantine of infected 
herds or movement of member anjmals. Trichomoniasis is covered generally, 
however, by the usual prohibition against movement of animals harboring infectious 
contagious, or communicable diseases. Field reports make readily apparent that 
interherd transmission of trichomoniasis is occurring frequently, incident to the 
movement for breeding purposes of purebred livestock. It is equally evident that 
our present sanitary regulations are not effectively preventing further dissemination. 
Evidence of freedom from trichomoniasis is not ordinarily stipubted in the terms 
for entry of breeding stock in public d e s .  Instances axe known, however, of 
occasional sales by private treaty when freedom fram trichomoniasis has been 
guaranteed and specific arrangements nlade governing diagnosis. 

The lack of an accurate, rapid, and more practical means of determining the 
status of individual cattle, particularly bulls, is obviously our greatest handicap in 
trichomoniasis contid Only through further, intensified research will come 
improvement of the present methods. However, for the present, more general 
utilization of available methods is desirable. The tremendous losses experienced 
when bovine venereal trichomoniasis is introduced into a herd more than justifies 
the considerable effort necessary to assure against such an eventuality. 

STJMMARY AXD CONCLUSIONS 

1. Paucity of data relative to  occurrence of bovine venereal trichomoniasis in 
the United States precludes estimation of the total annual losses. However, in 
infected herds losses in potential production and loss of value of infected herd sires 
are exceedingly high. 

2. Bovine venereal trichomoniasis is a disease of cattle caused by the flagellate 
protozoan, Trichomonas foetus, characterized in the bull by its permanent nature 
and absence of symptomatology, and in the breeding female by early termination 
of pregnancy with early return to estrum and temporary infertility. Abortion or 
pyometra in the female sometimes occurs. Females recover spontaneously; after 
an appropriate rest interval postpartum they may be considered free from infection. 

3. Careful study of the breeding records will reveal suggestive information in 
infected herds. Diagnosis is dependent upon demonstmtion of the etiological agent 
in samples of genital exudate, usually, careful selection of suspect females being 
necessary. 

4. Infected bulls must be withdrawn from service. Slaughter or application of 
one of two experimental treatments, intravenously administered sodium iodide or 
“Bovoflavin-Salbe”, is indicated. Infection may be eliminated from females by a 
hygienic system of breeding. 

5. Increased utilization of our present methods of diagnosis in locating infected 
cattle and increased efforts in preventing interherd movement of trichomonad- 
infected purebred breeding stock are indicated. 
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CATTLE GRUB ERADICATION 

H. R. SMITH, 13. S: 
General Manager, National Live Stock Loss Prevention Board, Chicago 

At no period in history has there been a greater shortage of food for the peoples 
of the World than now. We in America, who have been more fortunate, are doing 
our utmost to send all we can possibly spare to the starving people of Europe and 
A s k  In our efforts to produce more we must, a t  the same time, strive to conserve 
food by eliminating waste. 

From records we have available, there was lost for human consumption in the 
United States in 1946 a total of approximately 154,000,000 pounds of meat from 
animals which died or were crippled in transit, bruised in marketing, and on car- 
casses condemned as inedible for disease. It would be impossible to eliminate com- 
pletely these losses, which are indirectly borne by producers in large part, but they 
can be greatly reduced. If we could estimate as accurately the waste of meat from 
animals that die from disease on our farms and ranches, the total loss mould be 
amazing. 

The U. S. Livestock Sanitary Association and the veterinary profession in gen- 
eral, have performed a notable service in combating all diseases for the common 
good. We need many more well trained men to safeguard still better this industry 
which means so much to the nation. I have been asked to discuss today one large 
item of waste and modern effective means of reducing it to a minimum. 

Cattle grubs, also called “warbles” and “wolves” have been a pest in this and 
other countries for years. Some have shown little concern because they have not 
been conscious of the full extent of the losses caused by these parasites. Ranchmen 
do see their herds stampede, going over fences and other obstacles, frequently re- 
sulting in serious injuries, when heel flies make their appearance in the spring. 
Here is a photo of dairy cattle, with tails high in the air, running away from heel 
flies. However, it is not known to what extent meat and milk production are re- 
duced by the irritation as the larvae, hatched from the eggs deposited on the hair, 
burrow through the skin and through the tissue on their way to the gullet and thence 
to the back, occupying a period of approximately nine months. 

Practically every cattleman has had the experience of pressing out grubs and 
knows of the irritation and pain that must take place when the holes are cut through 
the sensitive skin. We have records of 300 or more grubs taken from the back of 
one animal. I have in mind a cowoso weak from heavy grub infestation that she 
could not get on her feet for several days after their removal and had to be fed and 
watered while lying down. 

m A T  WASTED 

whaf a revelation it would be if more producers would visit the coolers during 
the season of the year when the greatest damage is being done to see grub infested 
cattle, after slaughter, with the loins showing masses of yellow gelatinous meat un- 
fit for human consumption. It is estimated that each year not less than 12,000,000 
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pounds of the most valuable part of beef carcasses are trimmed out around grub 
holes from cattle slaughtered in the United States. But this waste is only half the 
story. The trimming so detracts from the appearance that the entire cut sells at 
a lower price per pound. 

HIDES DAMAGED 

Then the producers should visit the hide cellars to observe the damage to this 
valuable byproduct. I have here a section of calf hide peppered with grub holes. 
Look at  this shoe sole from the best and thickest part of the hide completely punc- 
tured with grub holes and of no value. We have in our office many samples re- 
ceived from tanners and shoe manufacturers which are sent to agricultural colleges, 
county agents, and vocational teachers of agriculture in the various states for dem- 
onstration purposes. 

In the trade, i t  is customary to discount a hide 1 cent per pound if it contains 5 
or more grub holes. Records received from the Tanners’ Council of America re- 
veal that 38 per cent of the hides from all native steers slaughtered at  Chicago, 
Kansas City, Omaha, Sioux City, South St. Paul and St. Louis during the first 
half of 1947 were sold at  this discount because of grub damage. Branded steers 
at the same markets averaged 59 per cent, indicating a greater damage in range 
territory than in the farming areas. These data also show approximately the same 
percentage of native cow hides damaged by grubs, and the same increase in the 
percentage of branded cow hides damaged. 

At the South St. Paul market the damage to native steer and cow hides is much 
less than at  the other markets partly because of the large area in the Red River 
Valley in western Minnesota and eastern North Dakota where the grubs, deposited 
on the level ground, often wet, are killed before the flies emerge. However, the 
percentage of branded hides damaged by grubs at  the South St. Paul market is 
nearly as high as at  the other markets named. 

Data for the second half of this year show a smaller percentage damaged during 
July and August though the loss on hides is continuous throughout the entire year 
and is especially heavy in the southern states during the fall months. A year ago 
last October I inspected beef carcasses in San Antonio, Texas, coolers at which time 
many of them showed the presence of grubs. The damage in the far west and in 
the southwest is just as great as a t  the markets named. It is somewhat less in the 
east and southeastern parts of the country. However, it is conservative to say that 
at least one-third of all cattle hides produced in the United States during 1946 were 
80 damaged by grubs that they had to be sold at  a discount. 

The Tanners’ Council of America estimated the loss on hides last year at 
$20,000,000. In Farmers’ Bulletin No. 1596, published in 1929, the U. S. Depart- 
ment of Agriculture estimated the total annual loss caused by grubs as between 
$50,000,000 and $100,000,000 per year. It was wise to give this wide range because 
of the inability to estimate the losses resulting from lowered meat and milk pro- 
duction. If the loss was nearly $100,000,000 then, it is certainly above that figure 
now because of the larger number of cattle slaughtered (14,080,279 under federal 
inspection during the fiscal year 1947), an increase in the prevalence of grubs, and 
the much higher price of meat wasted and hides damaged. 
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TREA!FMENT 

While the loss to the cattle industry from the ravages of grubs has been very 
large for many years, little progress has been made in the eradication of this pest 
until recently when it was discovered that rotenone, contained in the roots of the 
cube plant produced in South America and the derris plant in the East Indies, is 
very effective as a killing agent. This is one of the roots of the cube plant from 
Peru. These imported roots, containing about 5 per cent rotenone, are ground to 
a dust in this country and are distributed through regular trade channels. It %I 
applied to the backs of cattle, after the openings appear, as a dust, a wash, a spray, 
or a dip. The dust or wash are used on small herds. The U. S. Department of 
Agriculture recommends mijdng the dust with tripoli, pyrophyllite, or volcanic ash 
in proportions of 1 pound of the dust to 2 pounds of one of these forms of earth. 
Approximately 3 ounces are required for each animal, depending upon size. The 
mixture is applied with a shaker can or a glass jar with about 15 holes about one- 
quarter inch in diameter, punched outward through the lid. It is rubbed in the 
holes by a rotary motion of the finger tips rather than with the flat hand or a brush, 
which tends to brush the powder away instead of down through the hair into the 
openhgs. Because the holes are not cut through the hide during one relatively 
short period, some making their appearance later, it is necessary to apply the treat- 
ment twice or three times, about 30 days apart. In the northern states where both 
the H y p o h a  linedurn and the Hypoderma bo& are found, it is often necessary 
to treat cattle more than three times because holes made by the bouis specie come 
later in the season. 

The wash, made by mixing 12 ounces of the dust with 2 ounces of granular laun- 
dry soap and 1 gallon of warm water, can be applied by the use of a hand brush. 

With larger herds, the spray method is much in favor. A power-operated 
orchard sprayer capable of maintaining a pressure of at  least 400 pounds at  the 
nozzle is used. It is equipped with at least 50 feet of high-pressure hose and a 
trigger-operated spray gun with a 9% inch nozzle opening. If more powerful 
sprayers are used, they may be equipped with two leads of hose and two spray guns. 
Strong but not too violent agitation in the tank is essential to keep the powder in 
suspension. The cattle are run through an ordinary chute provided with a cat- 
walk the full length. In many of the states preference is given to pens about 8 feet 
wide and any length desired with catwalks around it so that the operator can spray 
the backs of all the cattle with the nozzle not more than 12 to 16 inches above the 
animal. A solid stream, applied with high pressure, is wasteful and may injure the 
tissue of the grub cysts, whereas a spray too fine wil l  not penetrate the dense hair 
often found on range animals. One hundred gallons of the spray will treat 100 to 
125 animals, depending upon their size and the density of their coats. The mix- 
ture recommended by the U. S. Department of Agriculture for spraying is 7+ 
pounds of 5 per cent cube or derris to 100 gallons of water. 

The dipping method is in use largely in the south where many vats are available, 
some having been used for the eradication of fever ticks. This method is best 
suited for range animals where the winters are not severe. The formula recom- 
mended consistS of 10 pounds of cube or derris containing 5 per cent rotenone, 2 
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ounces of wetting agent (sodium lauryl sulfate) and 100 gallons of water. The 
dip is more effective when prepared a few hours before use. It should be thoroughly 
stirred for uniform suspension. The dip has one advantage in that the entire body 
is submerged to kill the lice a t  the same time. If complete lice eradication is de- 
sired, the cattle should be dipped about 16 days after the first dipping to destroy 
the lice that hatch from eggs on the hair when first dipped, then 30 days after that 
for a third treatment to kill the remaining grubs. The dipping method is used quite 
extensively in Texas where the grub holes make their first appearance in the southern 
part of the state about November 1, at  which time the first treatment should be 
given. 

NUMBERS TREATED 

According to surveys made by the I?. S. Bureau of Entomology, a total of approx- 
imately 3,000,000 cattle were treated for grubs in the United States by these differ- 
ent methods during the 1944-45 season, 4,000,000 in 194546, and 7,000,000 during 
the past 194647 season. Enough individual herds have now been treated to prove 
its effectiveness. The fact that the number has steadily increased each year in- 
dicates that farmers and ranchmen who have tried it, are well satisfied with the 
results. In many herds over 90 per cent of the grubs have been killed in one sea- 
son's treatment. 

A discouraging feature in the treatment of isolated individual herds is that there 
is almost certain to be some reinfestation from the untreated infested herds on neigh- 
boring farms or ranches. Entomologists say that the heel fly that deposits the 
eggs does not move &ugh the air more than a mile, but this will result in rein- 
festation to adjoining herds that may have been made free. 

. 
. 

, 

COUNTY AREA TREATMENT 

Just as tuberculosis in cattle has been eradicated to the extent of 98 per cent, 
as revealed by statistics' from t h e 1 D i o n  of Meat@mpection of the U. S. Bureau 
of Animal Industry, accomplished largely through the county area plan of testing, 
so will it be possible to eventually eradicate cattle grubs almost completely from the 
nation under the area plan whereby all cattle in the area will be given a sufficient 
number of treatments to accomplish the results desired. To be successful, it must 
be a community project. 

Such a demonstration was recently made by the U. S. Bureau of Animal Industry 
on all herds in three adjoining townships in Colorado where 97 per cent of the 
grubs were killed, as determined by actual count, the h t  season of treatment. As 
expected, there was some reinfestation from untreated herds on the outer edges of 
that area. 

There will, of course, be some reinfestation around the outer edges of a county, 
but this will be greatly reduced ~EI adjoining counties are cleared of this parasite. 
To accomplish this, it will be necessary to have the voluntary consent of every owner 
in a county where such a demonstration is made. There is reason to believe that 
because of the results obtained to date, a large majority of the cattle owners in many 
counties would be willing to pay the entire cost which will not exceed 9 cents per 
head, including labor, for each treatment. However, there is always a minority 
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who, for b n c i a l  or other m o m ,  do not wish to cooperate in such a community 
enterprise. It would not be fair to compel an owner to treat his cattle and pay 
the cost. Rather, there should be an incentive whereby a large part of the cost 
will be paid out of public funds to get the voluntary consent of all owners in the 
county selected. 

\ 

PENDING LEGISLATION 

Last winter there was introduced in the House of Representatives in Washing- 
ton HR 1043 by Congressman George W. Gillie of Indiana, the only veterinarian, 
in Congress, which bill provides for the authorization of an appropriation for cattle 
grub eradication. A companion bill was introduced in the Senate by Senator 
Kenneth S. Wherry of Nebraska, which bill was recommended for passage by a 
unanimous vote of the Agriculture Committee of the Senate June 25, 1947, and 
passed the Senate July 3, 1947. Because of emergency legislation pending, it was 
not possible to have the hearing before the House Committee on Agriculture during 
the last session. However, a letter from Congressman Clifford R. Hope, Chairman 
of the Committee, dated July 31, 1947, reads: 

. 

I am sorry that it was not possible for the Committee to reach this legislation dur- 
ing the session just closed. However, I am putting it down on the list for considera- 
tion early in the next session and at that time I hope we will be able to make a favor- 
able report on the bill from the Committee. 

It is expected that if this bill passes both Houses and becomes a law, it wil l  pro- 
vide later a fund of approximately $300,000 for the use of the U. s. Department of 
Agriculture in doing further research work on the grub problem and in providing 
funds to pay the cost of the rotenone and necessary equipment for cooperative 
area work with the various states, conditional upon funds being provided by such 
states or counties, or both, to supplement federal funds. The owner of the cattle 
mould be expected to provide the necessary labor in applying the treatment as his 
share of the cost. 

It is believed that there will be at  least one county in each of the range states, as 
a starter, that will be willing to cooperate in a demonstration of this kind to deter- 
mine the possibilities of the area treatment. These demonstrations should start 
in range territory because this is our source of supply and there are relatively few 
cattle that come into such counties from the outside, whereas in the cornbelt, many 
feeders are brought in each year. 

There is every reason to believe that if certain counties can be made practically 
free from grubs, such cattle will command a premium on the feeder market for it 
is generally known that cattle free from grubs make better gains than infested cattle. 
It is also known that when such cattle are fattened and sold, they will cornmand a 
somewhat higher price. Cattle salesmen have told me that during the grub season, 
cattle apparently free from grubs sell for 25# to 50# per hundred pounds more than 
the same quality cattle that show the presence of grubs at  the time of purchase. 
If cattle from areas virtually free from these parasites command a higher price, it 
\d l  give great momentum to the county area plan. 
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ERADICATION OF NATIONAL IMPORTAJSCE 

That this project is in the national interest there can be no question. With this 
menace to the cattle industry, there is a reduction in both meat and milk that effects 
the consumer as well as the producer and applies to those who buy shoes as well 
as meat. Then, too, cattle contribute greatly to the future wealth of the nation 
for they utilize a large quantity of roughage that would otherwise be wasted, of 
which a large part consists of leguminous crops such as clover, alfalfa and lespedeza 
which draw nitrogen from the air to store it in the soil and, with the manure, to 
increase the fertility of the land. Any handicap to the cattle industry such as this 
is of national concern. 

ROTENONE NOW IN ADEQUATE SUPPLY 

At the hearing before the Senate Committee, the question was asked why a broad 
program of eradication was not undertaken sooner. It was explained that until 
recently the availability of rotenone has been a very limiting factor. The East 
Indies were occupied by the Japs who destroyed much of the derris crop under cul- 
tivation. There was no importation of rotenone material from the East Indies 
during the War, but it is expected that it mill be available from there soon. The 
importation of the cube plant from South America was also cut down during the 
War period. Now that it is being much more extensively grown in South America, 
particularly in Peru, we have assurance of an adequate supply. A commercial 
company, importers of the roots, nude the following statement under date of May 
2, 1947: 

There will be a fully adequate supply of rotenone next fall and winter for any 
conceivable expansion of the cattle grub control program. South American produc- 
tion is at a relatively high level and although the situation in the Orient is confused 
and uncertain politically and economically, derris definitely is becoming more avail- 
able. There is every reason to believe that sufficient quantities of derris will be 
available later this year to supplement the South American production. 

Again under date of September 10,1947, they wrote: 

It seems safe to say that the days of the rotenone shortage are definitely over and 
that the eradication of cattle grubs will not sufler from inadequate supplies. 

The veterinarians of the United States, under able direction by federal, state 
and county officials, and with the cooperation of the cattle industry, have done a 
thorough job in eradicating tuberculosis which has resulted in a great economic 
saving and, at the same time, has been a large factor in reducing the human death 
rate from 22.5 per 100,000 population in 1917 to 2.5 in 1946 from non-respiratory 
tuberculosk-a reduction of 90 per cent. While the grub menace is a minor human 
health problem, there are a few medical cases on record, cited in Farmers’ Bulletin 
No. 1596, where children on farms and ranches have become infested. This group 
has also been successful in combating many other diseases to the great benefit of 
the nation and there is every reason to believe that with proper organization and 
with adequate funds supplied by the Congress, the state legislatures and county 
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boards, the grub memce may, in time, be just as completely eliminated, in which 
task there will be required the full cooperation of the entomologists throughout the 
nation, particularly in the performance of needed research work. 

There is a possibility that there may eventually be found a chemical that can 
be injected under the skin to kill all of the grubs in the body with one treatment. 
This would be a wonderful help, particularly in the northern states where the two 
species exist, one appearing somewhat later than the other which necessitates more 
treatments than is required in the southern half of the country. 

Excellent progress has been made in Denmark in the eradication of cattle grubs 
earlier by hand extraction and later with rotenone. A letter from the Denmark 
Ministry of Agriculture received a year ago states that in 1941 a total of 48,201 
herds were found infested and in 1945 only 16,788, or 8% of all herds in Denmark. 

England tried compulsory treatment before the War but it did not succeed. 
The Ministry of Agriculture cancelled the compulsory order when the Japs overran 
the East Indies cutting off the supply of derris. 

Monsieur P. Lorrondo of the Office of the Leather Industries, Paris, France, 
gives data to indicate that their grub damage to hides is similar to ours. They 
have in mind “the creation of an anti-warble grub National center.” He sent me 
this poster which, translated, reads: 

The removal of grubs gives the country more milk-more meat-more leather. 
Breeders: Use the salve distributed free of charge. Apply with the service ‘Cam- 
paign Against Grubs’ under the direction of Departmental Veterinary Service. 

We have in the United States the intelligence, the organizing ability and the 
means to effectively combat the cattle grub menace. Now that we are assured of 
an adequate supply of rotenone, we should lose no time in freeing our nation of this 
handicap to our g m t  cattle industry. 

. 



TBE ROLE OF DDT IN EXTERINAL PARASITE CONTROL 

D. E. HOWELL, B.S., M.S., PH.D. 

The compound DDT was first prepared by Zeidler (1) in 1874, but indications 
of its value for external parasite control were not published until 1940 when an 
application for a patent on its insecticidal use was filed in Switzerland. Wiesmann 
(2) demonstrated its value in house fly control and soon it was extensively studied 
by American, English, and German workers. Publicity resulting from widespread 
use of DDT during the war created an unprecedented demand for this material, 
and it was widely used by the public before adequate research had shown the most 
effective manner of use. Furthermore, the results obtained from DDT are greatly 
affected by weather conditions, type of water, amount of sunlight, and the exten. 
siveness of a control program. As a result there is still considerable confusion as to 
the desired concentration and method of application. This confusion is indicated 
in succeeding articles in a national journal which suggest a concentration of 0.2 per 
cent DDT for horn fly control in Kansas (3) and 2.5 per cent in Florida (4). Si- 
ilar variations are found in the recommendations for use attached to DDT con- 
tainers. 

Variations due to weather, concentration of parasites, and farming conditions 
must be considered in determining the DDT formulation to be used in any area. 
Since the action of DDT vanes materially with different insects, its use can be 
discussed most readily if each group is considered separately. 

FLIES 

DDT is probably the most valuable insecticide available for the control of flies. 
The amount needed to obtain control is dependent upon sanitary conditions, wea- 
ther, and extensiveness of control, but the most important consideration is the 
species of fly. Therefore the flies will be considered according to species. 
HOUSE FLY, Musca domestics Linn. These pests do not bite but they are of 

real importance because of their ability to transmit disease and cause annoyance 
by their presence. They breed in manures or other organic matter that is moist 
and warmed by the heat of decomposition. Favored resting places are inside 
farm buildings out of the sun and wind. As a result they may be controlled by 
spraying the inside of such structures. The DDT deposits are thus protected 
from the deleterious effects of sunlight and rain, so that a much greater residual 
effect is obtained. 

The sanitation of the area markedly affects fly control. In an extensive control 
program a t  the Oklahoma Experiment Station, in 1946 excellent control of house 
flies was obtained by spraying barns, where good sanitation was practiced, twice 
during the season with a 2.0 per cent spray (approximately 80 mg. per sq. ft.). 
Where sanitation was poor a 5.0 per cent spray (200 mg. per sq. ft.) failed to give 
good control with four applications. Only two sprayings with 0.5 per cent were 
needed during the 1947 season where sanitation was excellent. 

In Florida (5) it was demonstrated that the extensiveness of the fly control pro- 
189 



190 D. E.  HOWELL 

gram greatly influences the amount of DDT needed. Barns near the center of a 
350 sq. mi. treated area remained fly free for several months longer than those on 
the periphery. 

General recommendations suggest the use of 2.0 per cent DDT as soon as flies ap- 
pear in the spring and as often as needed thereafter, probably n total of 3 sprayings. 
If cattle are sprayed for horn flies, the same concentration used on the cattle will 
control house flies in the barn until it is necessary to spray for horn flies again. 

Application is best made with an 80' fan nozzle and pressures from 100-200 
pounds. Greater pressures tend to waste material and lower pressures may not 
penetrate. The surface of the barn is important. Fresh ivhitewash often rapidly 
deteriorates DDT, and rough wood or porous cement takes up large quantities. 

At the Oklahoma station, wettable powders have becn most effective and most 
pleasant to apply but they may leave an unsightly residue. In areas where this 
is objectionable, water emulsions or oil solutions may be used. 
STASLE FLY, Stonloqs calcitruns (Linn.). These pests closely resemble house 

flies in size and color, but they may be easily separated from them by the presence 
of bayonet-like mouthparts projecting from the lower portion of the head. These 
flies have a vicious bite and they may spread disease. 

Breeding habits of stable flies are similar to those of the house fly, but they fre- 
quently develop in rotting organic matter not contaminated with feces. Typical 
examples are wet straw stacks or piles of decaying grass. Unlike house flies, they 
prefer to r a i n  outside of barns except under unusual weather conditions. They 
do enter with cattle or may often be found just inside the barn out of the wind but 
in the sun. Other preferred resting places are fences, sheltered walls, and vegets- 
tion. 

These habits of the stable fly makes their control much more difficult. When 
their usual resting places are treated, the DDT deposits are exposed to sun and 
weather which causes them to deterixate more rapidly. Stable flies were not 
controlled around barns where the interiois only were thoroughly wet with 4.0 per 
cent DDT (160 mg. per sq. ft.). Careful spraying of the fences and the north barn 
walls with 2.0 per cent provided practical control. When flies are numerous con- 
centrations of 0.25 to 0.5 per cent DDT have not provided adequate control even 
when put on the cattle and on the inside and outside of barns. 
HORN FLY, Siphona imiuns (Linn.). Frequently several thousand of these 

pests may be found on a single animal and the irritation and loss of blood due to 
feeding must be.extensive. These flies are about two-thirds the size of a house 
fly. They are found on the backs of cattle during the cooler periods but during hot 
spells they go to the underline. 
Breeding occurs only in fresh cattle droppings, and feces deposited more than 

three hours are not attractive for oviposition. As a result, breeding is not con- 
centrated but occurs wherever cattle run. Because the adult spends almost all 
its time on the host, relatively small residual DDT deposits are sufficient to provide 
control. The concentration of spray or dip to be used depends upon several fac- 
tors: the ease with which cattle may be brought in for treatment, water, weather, 
extent of treated area and the other uses to which the equipment may be put. 

Under simihr conditions in Oklahoma, doubling the concentration of DDT from 
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0.25 to 0.5 per cent increased the duration of control approximately 30 per cent. 
Increasing the concentration to 1.0 per cent increased the control about 20 per cent 
more. This indicates that animals that are easily and frequently handled, such 
as dairy animals, may profitably be sprayed with lower concentrations. With 
range animals the savings in labor costs and weight loss due to working the cattle 
will more than offset the additional cost of DDT if larger concentrations are used. 
If the spray equipment is used to treat barns and cattle, it is often advantageous to 
increase the quantity used on cattle and lower the quantity used on the barns so 
that one concentration m i l l  do for both (6). Waters with high alkaline or iron 
content tend to decrease the residual action of DDT. Hard dashing rains may 
wash off much of the spray. 

General recommendations in Oklahoma suggest 0.25 per cent DDT as a spray 
for dairy animals and 0.5 per cent for range animals. It is usually sufficient to 
wet the top line with 1-2 quarts but some additional control is obtained by wetting 
the entire animal. Dipping is effective but usually more expensive (4). 

HORSE FLIES AXD DEER FLIES (Family Tabanidae). Flies belonging to this 
family cause extensive losses in animals by their vicious bite and ability to transmit 
important diseascs. They breed only in water or moist areas but may be so num- 
erous that cattle are unwilling to graze while the flies are active and the resulting 
milk and weight losses are serious. 

The flies spend nearly all of their time resting in trees, bushes, or taller vegeta- 
tion and only a few minutes a day on the host. As a result, they are but briefly 
exposed to DDT if the host animal has been sprayed. Extensive experiments in 
Oklahoma during the past three years have shown that most of the flies die after 
feeding to repletion on animals within 3 days after the animals have been sprayed 
with 1.0 per cent DDT or higher. Unfortunately, death occurs 2-24 hours after 
exposure when the flies have had an opportunity to feed again and spread disease. 
Furthermore, emergence from the pupal stage continues over a long period of time 
so that the animals seldom are free of flies. Bruce and Blakeslee (5) state that when 
all cattle and barns in a 350 sq. mi. area were sprayed with 2.3 per cent DDT there 
was almost no effect on the black horse fly T. utratzls Fab., but the striped horse 
fly T. Zineola Fab. and deer flies Chrgsops spp. were reduced 50 per cent. 

HEEL FLIES OR GRUBS, Hyp0demU;t spp. The damage to cattle resultkg from 
fear of the adult flies and the activities of the larvae in the body combine to make 
the heel fly one of the more important pests of cattle. 

Available data suggest that DDT will be of little value in the control of this 
parasite. The adults are in contact with the body for only a few seconds so cannot 
be controlled by residues of DDT on the host. Meager experiments indicate that 
such residues will not control the young larvae before they enter the body nor can 
the more mature larvae be killed by DDT after they have cut a hole in the hide 
along the backbone. 

BLOW FLIES (Family Mebpiidae). The role of DDT in the control of this di- 
verse group has not been evaluated adequately. Five per cent DDT emulsions 
have been used successfully to control concentrated breeding areas such as abat- 
toirs, fish markets, and hide processing plants (7, 8) when carefully sprayed on 
adult resting places. The use of a t  least 0.5 per cent DDT as a spray or dip d 

. 
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materialIy reduce screwworm or fleece worm infestations but supplemental con- 
trols are needed even though large areas are covered (5, 7). 

SHEEP-TICK OR KEDS, Melophagus ovinw (Linn.). These small wingless para- 
sites that resemble ticks are actually degenerate wingless flies that spend all their 
life on the host. The young are retained in the body of the female until fully de- 
veloped, therefore they pupate soon after being deposited in the wool. Because of 
this habit they are easily controlled with DDT. Emulsions or suspensionscon- 
tainhg at least 0.2 per cent DDT provide control with a single treatment. Treat- 
ment with one-half pound of derris or cube powder containing 5.0 per cent rotenone 
in 100 gallons of water is equally effective and somewhat cheaper. 
BLACKFLIES, (Family Simzlliidue). The vicious biting habits and disease carry- 

ing ability of blackflies or buffalo gnats make them a serious pest in limited a r w .  
The adults usually stay fairly close to the streams where the immature stages de- 
velop. They have been controlled with emulsions or water suspensions added to 
the swiftly running streams where they live so that the concentration of DDT in 
the stream varies from 5 (IO) to 0.1 (11) p.p.m. for as little as 35 minutes. 

The role played by ticks in the transmission of disease and the damage resulting 
from their feeding is well known. Their life habits greatly influence the ease of 
control. Those that live on a single host during their entire feeding period, such a8 
the cattle tick, Boophilus annulatus (Say), or the winter tick, Demucentor albipictus 
(pack.), are more easily controlled than three host ticks such as American dog 
ticks, D. variabilis .(Say), or lone star ticks, Amblgomma americanzlm (Linn.) that 
feed for a week or less on three Merent animals. Soft ticks, Agasidae, that feed 
many times for a few minutes only, can seldom be controlled by spraying or dipping 
the host. 

The early work that developed arsenical dips was a major contribution but some- 
thing is needed that will be less toxic to animals and provide longer residual action. 
DDT shows promise here. Horses may be protected for 45 days against reinfesta- 
tion by winter ticks with an 0.8 per cent DDT wash (12). In Florida, the Gulf 
Coast tick, A. maczclatum Koch, is controlled by the routine sprays for horn flies 
when 2.3 (5) to 2.5 per cent (4) DDT is used. Practical control of the lone star 
tick in Oklahoma usually is obtained with 0.5 per cent DDT, but it lasts for about 
2 weeks only. At  times even 2.0 per cent DDT dips fail to provide control. Re- 
lapsing fever .ticks may be controlled with 10 or 20 per cent DDT but the cost is 
excessive (13). 
In limited areas the American dog tick can be controlled by 2.5 pounds of DDT as 

a dust or a spray per acre. The lone star tick and the black legged tick, Ixocles 
scapZa9is Say, may be controlled during the entire active season with 1 pound to the 
acre (14). Application with ground equipment provided better results than planes. 

. 

LICE 

During the winter, lice often become a serious problem on animals. They develop 
rapidly and spend all of their time on the host, often greatly reducing its Vigor. 
The usual control is rotenone as a dip or spray, but it requires at least two treat- 
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ments for eradication. Sprays or dips containing 0.2 per cent DDT are adequate 
to control sheep lice Trichodectes ovis (Linn.) (15) and goat lice Trichodectes hermsi 
Kellogg and Nakayama, 2’. cuprae Gurlt. and Linognathus stenopsis (Burm.) (16) 
for a season, but 0.35 to 0.5 per cent is needed for cattle lice, particularly if the 
long-nosed louse Linognathus wituli (Linn.) is present. When pressures of 300 
pounds or more are not available, it may be necessary to increase the DDT con- 
tent to 1.5 per cent. If spraying is not feasible, a 10 per cent dust applied at the 
rate of 6-8 ounces per adult animal may be used. A second treatment applied 3 
weeks after the first is required (17, 18). 

mAs 

DDT is very effective against fleas and an infestation can be wiped out easily. 
Light dusting of infested areas with 10 per cent dust is adequate. Pets should be 
similarly treated; but care must be taken to protect cats, which may ingest toxic, 
quantities while cleaning themselves (19). Where DDT cannot be dusted about, 
cylinders charged with DDT and placed in rat runs will provide enought DDT to 
eliminate rat fleas (20). 

PRECAUTIONS IN THE USE OF DDT 

Extensive work by many investigators has demonstrated that DDT is toxic to 
higher animals but much less so than some of the common insecticides. For 
rabbits, arsenic trioxide is 3-10 times as toxic, sodium arsenate 2-6 times, acid lead 
axkenate 0-3 times, and sodium fluosilicate has about the same toxicity. 

Unfortunately, animals may ingest small quantities of DDT daily and store it in 
the tissues, particularly fat tissue, until relatively large amounts are present. 
Wilson and others (21) in WBconsin showed that a cow feeding for 127 days on silage 
containing a daily average of 1.64 grams per 1000 pounds of body weight had 3.8 
p.p.m. of DDT in muscle tissue and 221 p.p.m. in the fat. Mixed milk from a group 
of 5 animals fed in a similar manner averaged 15 p.p.m. A calf born to one of them 
and fed such milk for 33 days averaged 305 p.p.m. in its fat. 

Howell and others (22) sprayed dairy cattle with excessive amounts of DDT 
for 40 days and obtained milk containing 33 p.p.m. of DDT. Animals sprayed- 
with 2 quarts of 0.25 per cent DDT wettable powder spray at  14 day intervals pro- 
duced milk with 3 to 6 p.p.m. Fat from beef animals sprayed twice during the 
fly season with 0.5 per cent water suspensible DDT showed 15 to 30 p.p.m. of DDT. 
This material was not entirely removed by cooking. 

The animals storing the DDT were not adversely affected, nor were the calves 
and rats fed on the milk. However, the level of storage that can be tolerated be- 
fore toxic symptoms appear, and the effects of eating tissues containing large 
amounts of DDT, have not been determined. Caution dictates the use of the 
smallest amount of DDT possible to obtain satisfactory parasite control, and it 
may be necessary to substitute other toxicants if possible. 

Mr. C. W. Crawford, Associate Commissioner of the Federal Food and Drug 
Administration, h s  stated the Administration’s position on the use of DDT in 
dairy plants. Mr. Crawford  states:^ 

1 Newsletter of Ex. Sec. h e r .  Butter Inst., October or November. 
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A food is deemed to be adulterated under the Federal Food, Drug and Cosmetic 
Act if it contains any added poisonous or deleterious substance which is not required 
in the production of the food or which can be avoided by good manufacturing practice. 
DDT is a poisonous substance; it is not required in the production of milk or other 
dairy products; and its presence in milk obviously can be avoided by good manufac- 
turing practice. Milk or milk products containing DDT by reason of indircct con- 
tamination . . . would clearly be adulterated, and any uses of DDT which will result 

a in such contamination of foods should be diligently avoided. 

Extensive experimental work has demonstrated that wildlife may be adversely 
affected by small amounts of DDT. Spraying woodlands with 1-2 pounds per acre 
caused extensivc losses of the fish in the streams (23). Five pounds per acre caused 
an estimated loss of more than 50 per cent of the birds (24). Public Health Service 
data indicate that amounts necessary for mosquito control may be used with little 
danger to wildlife (25). 
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Kan.; D. F. EVELETIL, Fargo, N. D.; P. A. HAWKINS, East Lansing, Mich.; R. D. 
TURK, College Station, Tex. 
The report of the Committee on Parasitic Diseases this year is devoted entirely 

to a review of the control of internal and external parasites of cattle. The report 
covers the following items: (1) coccidiosis, (2) bovine venereal trichomoniasis, (3) 
gastrointestinal helminths, (4) lungworms, (5) liver flukes, (6) cattle grubs or ox 
warbles, (7) lice, and (8) spinose ear ticks. 

CONTROL OF coccrmosrs IN CALVES 
Strict sanitation and isolation of young calves are the mopt important methods of 

control of coccidiosis in dairy calves. Two types of isolation pens are recommended 
as follows: 

(1) Individual pens are raised about 18 inches from the ground. These pens have 
one inch wooden slats or heavy wire mesh (1 inch) to form the bottom. The wire 
mesh is preferable. Feed and water buckets are hung on the outside at one end near 
two openings just large enough to admit a calf’s head. Each calf is moved once a 
week to a clean pen which has been exposed to the sun for a week. 

(2) Individual, unfloored portable pens, measuring approximately 10 by 6 feet, 
and 3 feet high, are used outdoors in an area which has not been contaminated by 
cattle droppings. The pens are constructed of 4 wooden panela which are wired 
together. Each is moved to an adjacent uncontaminated sitc twice a month to pre- 
vent ingestion by the calf of too many sporulated oocysts. In mild weather, a flat , 

wooden frame covered with roofing material covers one end of the pen and acts as a 
sun and rain shelter. In cold weather, a portable “doghouse” shelter, 3 feet wide 
and large enough to shelter a calf, replaces one of the end panels. The shelter has 
a wire-mesh floor raised 8 inches from the ground. In colder weather, burlap is used 
as a curtain over the doorway. 

In areas where it is not feasible to lave calves outside in cold weather, or where 
individual pens cannot be used, it is possible to separate calves into four age groups 
and thus prevent infection of young calves with oocysts passed by older carriers. 
Separate pens or stalls in a barn a.re used for calves of the following ages: (1) less 
than 3 weeks; (2) 3 to 6 weeks; (3) 6 weeks to 3 months; (4) over three months. 

BOVINE VENEREAL TRICHOMON~ASIS 

Although bovine venereal trichomoniasis has been reported from almost every 
State, the actual incidence of infected herds in the United States is still unknown. 
Although the disease is better known generally in dairy herds, it occurs also in beef 
herds, and has been found rather prevalent among Aberdeen Angus herds in the 
Middle Atlantic S t a b .  Also, bulls of this breed, originating from herds in western 
States, have been found infected on arrival in the East. 

Economic losses in herds haboring TdAmmasfoetus, the causative organism, are 
196 
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s o m e t h a  ruinous. On introduction into previously uninfected herds, breeding 
efhiency typically falls to less than half normal for more than a year, and then m y  
rise to somewhat higher, though sti l l  decidedly unprofitable, levels. 

Interherd transmission probably occurs most frequently incident to movement of 
infected breeding animals to uninfected herds. The disease can be readily trans- 
mitted by artificial insemination, if trichomonad-infected bulls be used as sources 
of semen. 

Increased efforts should be made to discover herds infected with this disease. 
Movement of infected breeding animals out of herds should be more effectively pre- 
vented than is done at  present by enforcing appropriate quarantine measures. 
Procedures for diagnosis and means of coping with bovine venereal trichomoniasis 
to the point of ultimate eradication within individual infected herds are available. 
However, these involve the use of precise technique and necessitate veterinary super- 
vision for a period of several years. Recognition of and withdrawal from service of 
trichomonad-infected bulls, coupled with a rigid system of hygienic breeding, will 
eliminate the disease from the females in a herd. Treatment of females is without 
value. 

Encouraging results in experimental treatment of trichomonad-infected bulls by 
two methods, namely, (1) intravenous administration of sodium iodide, and (2) 
topical application of a German-developed proprietry product, “Bovofiavin Salbe,” 
are being reported. These treatments may make possible the restoration to useful- 
ness of very valuable trichomonad-infected sires. However, treatment of bulls is a 
precise, time consuming, costly operation justified only in the case of very valuable 
individuals. 

CONTROL OF GASTROINTESTINAL HELMINTHS OF CATTLEI 

Mafure cattle are not usually heavily parasitized. Therefore, management 
practices designed to protect young animals from heavy exposure to the infective 
stages of worm parasites are important control measures. On dairy farms it is 
possible to raise calves to weaning age entirely free, or almost entirely free, of hel- 
minths by using any one of the methods of isolation described for the control of 
bovine coccidiosis. As milk in the diet has been found to inhibit the development 
of stomach worms, it should be used in the diet as long as possible. When on 
pasture, weaned dairy and beef calves with dams should be segregated so thatthey 
do not graze over ground contaminated with the droppings of older calves and year- 
lings. Since moisture favors the development and survival of the infective stages of 
worm parasites on pasture, low, poorly drained pastures should be avoided. Even 
well drained, improved pmtures should not be overstocM a8 this incremes c o n t a m i d n  
of the grazing area. Rotation of pastures will improve grazing and allow an appreci- 
able number of the infective stages of parasites to succumb, before susceptible ani- 
mals grase there again. If pastures not planted for winter grazing are vacated over- 
winter, very few helminth larvae will survive. To avoid introducing helminths into 
a herd, or to avoid contaminating a clean pasture with these parasites, it is advisable 
to isolate and then treat stock introduced from the outside or from contaminated 
pastures. 

Treatment is an important step in the control of parasites, and phenothiazine is 
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the drug of choice. It may be given BS a powder in capsules, compressed in a bolus, 
or suspended in water as II, drench at  a dose rate of 20 grams per 100 pounds body 
weight, with a maximum dose of not more than 60 grams. Because of variable con- 
ditions, the frequency of treatment depends on competent diagnosis. In a-ny event, 
treatment is unnecessary until calves have been grazing for a t  least one month 

CONTROL OF LUNQWORMS OF CATTm 

The lack of an effective anthelmintic for lungworms makes the control of these 
parasites dependent upon special management practices, in addition to those recom- 
mended for the control of the gastrointestinal helminths. Lungworms are not as 
common as other roundworm parasites, but when diagnosed, it is recommended that 
(1) infected animals be isolated for 1 to 4 months or until larvae are no longer being 
passed with their droppings; (2) animals showing severe clinical symptoms be placed 
in clean, dry quarters and given symptomatic treatment and liberal quantities of 
nutritious feed; (3) all cattle be removed from contaminated pasture for a t  least 6 
weeks, to allow infective larvae to die, and (4) newly purchased animals be examined 
and the infected ones isolated until lungworms have been elinlirutted. 

CONTBOLLING LIVER FLUKES BY MEDICATION 

In cattle, liver flukes can be destroyed effectively and economically with hexa- 
chlorethane, a synthetic drug. The drug should be prepared as an aqueous sus- 
pension and adnlinistered as a drench. 

The hexachlorethane suspension is prepared by mixing the ingredients on the basis 
of one pound of finely ground hexachlorethane (60-mesh she) and 1 + ounces of ben- 
tonite (n finely powdered clay) with 25 ounces or slightly over 1) pints of water. 
The addition of about one-quarter teaspoonful of white flour facilitates the mixing 
and improves the redtant  suspension. Mixing may be done with 8 powerdriven 
apparatus of sufficient speed and force to insure thorough distribution of the ingredi- 
ents, or by passing the mixture tmice through a screen having 20 meshes to the hear 
inch. When mixed in the above proportions, approximately one quart of suspension 
is produced. 

Large quantities of the suspension may be prepared by using a barrel and mixing 
apparatus of suEcient speed and power to obtain thorough mixing. An outboard 
motor makes a very Eatisfactory mixer. When preparing large quantities of the 
suspension, the bentonite and flour should be added slowly to the water while stirring 
it rapidly with the mixer. After the water and bentonite are well mixed, the hem- 
chlorethane is added slowly while continuing the stirring. The prepared suspension 
may be stored in gallon jugs. 

A measured dose of 64 ounces of the suspension for cattle, and 33 ounces for calves 
over 3 months old, is given by means of a metal dose syringe of 4-01znce capacity or 
greater. Calves under 3 months of age need not be treated because any flukea they 
might harbor would be too young to be killed by the treatment. 

When administered as an aqueous swpension, hexachlorethane has a wide margin 
of safety for the treatment of all classes of range cattle, with the exception of very 
debilitated ones. Extremely weak animals should be treated with caution since, 
occasionally, unfavorable effects, such as staggering and reeling, sometimea prostra- 
tion and death, may result from giving a full dose. 



PA RASI TIC~DISEASES 199 

One dose of hexachlorethane suspension is usually sufficient to kill a large part of 
the adult flukes in the bile ducts; young flukes are somewhat resistant to the treat- 
ment. "he dead flukes pass from the liver, by way of the common bile duct, into 
the intestine, and to the outside with the droppings. 

In cases There the poor or unthrifty condition of the cattle is due to liver flukes, 
there is generally a remarkable improvement in the weight and appearance of ani- 
mals within a short time after treatment with hexachlorethane. Esceptions occur, 
however, in instances where the damage to the liver is so extensive that the animals 
are unable to recover, even though the flukes that they harbored are destroyed. 

Though treatment will relieve fluky cattle of the drain produced by the parasites, , 
it will not effect eradication for the following reasons: (1) Some adult flukes, and 
many preadult ones, are unaffected by the medication: (2) infected snails on pasture 
continue to shed cercariae, which are the infective stages of liver flukes; and (3) 
reservoir hosts, principally jack rabbits, continue to propagate the parasites. 

In  planning a program for controlling liver flukes, the time of treatment should be 
chosen so as to take advantage of the weakest point in the life cycle of the fluke. In 
general, the flukes are most vulnerable in the spring and fall, and it is probably at 
this time that the treatment may be given most advantageously. 

In the Gulf Coast region, the season of snail activity is during the mild, met winter 
and spring. It is during this time that the infective stages of the liver fluke are able 
to come out of the snails and get on the grass. Treatment of all the cattle in the 
herd in the spring, or a t  the beginning of the dry season, when the snails go into the 
soil, and again in the late fall before the onset of the wet season, gives excellent re- 
sults. This arrangement takes advantage of the fact that many of the cysts on the 
pasture have been killed by the heat and drought during the summer, and the ma- 
jority of the flukes already in the liver are mature and readily killed before the snails 
become active again in the winter. 

In regions where cattle are taken off pastures and not subjected to continuous 
infection during the cold winter months, treatment should be given at  the time when 
the animals are removed from the infested range in the fall and again in the spring 
before they are returned to it. The fall treatment kills the flukes that have reached 
Imturity during the grazing season and the spring treatment destroys those flukes 
that were too small to be killed readily a t  the time of the first treatment. Animals 
treated in this manner should be practically free of the parasites when they are re- 
turned to the range. Such a program not only kills the greatest number of flukes 
but also reduces the possibility of infection of more snails on the pasture the next 
grazing season. A program of drenching cattle twice a year, however, will not eradi- 
cate liver flukes but it will greatly reduce their numbers and improve the health of 
the cattle. 

CONTROLIJXG CATTLE GRUBS 

Rotenone-containing powders are the only medicaments that are known to 
destroy cattle grubs. These powders may be used (1) dry with a carrier, as dusts, 
or (2) suspended in water and used as (a) a spray or (b) a wash, and (c) a dip. 

Sprup3 are suitable for use on large herds. Use 74 pounds of derris or cube powder 
(5 per cent rotenone) per 100 gallons of cold water. Apply to back8 of cattle by 
meam of high pressure orchard sprayers, a t  40MOO pounds nozzle pressure. Hold 
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spray nozzle between 2-3 feet above back of the animal, using a coam, hard spmy 
and applying 2 quarts per animal. This method of application destroys between 
85 and 100 per cent of third instar grubs, while its effectiveness against second instar 

Washes are suitable for small and medium size herds. The wmh is compounded 
9 grubsislow. 

as follows: 

Ground cube or derris (5 per cent rotenone). ................... 12 ounces 
Granular laundry soap. ....................................... 4 ounces 
Warm water.. ............................................... 1 gallon 

Apply 1 pint per animal, using a stiff brush to rub the material into the hair coat and 
onto the skin. This method of treatment is highly effective against second and 
third instar grubs. 
Dusts are dry preparations of rotenone are suitable for use on small herds in ea- 

pecially cold weather. They may be prepared as follows: 

Ground cube or derris (5 per cent rotenone). ........... 1 part by weight 
Double ground tripoli earth.. ......................... 2 parts by weight 

Or 
Ground cube or derris (5 per cent rotenone).. .......... 1 part by weight 
Pyrophyllite (325 mesh).. .............................. 2 parts by weight 

The powders should be applied to the backs of cattle from shaker-type cans, and 
the material rubbed into the skin with the finger tips. About 3 ounces per animal 
are used on the average. 

This method of treatment is not highly effective against either second or third 
instar grubs, and frequent treatments are usually required for satisfactory results. 

Dips are costly and are suitable for use only where very huge herds are involved. 
The dip is prepared as follows: 

Ground cube or derris (5 per cent rotenone). .................. 10 pounds 
Wetting agent (sodium lauryl sulfate) ......................... 2 ounces 
Water.. ...................................................... 100 gallons 

The animals should be held in the vat in a swimming position for 2 minutes and 
if possible, their backs should be rubbed with a long-handled brush. This method 
of grub control is recommended when lice are also present. The effectiveness 
against second and third instar grubs is generally not as high as that afforded by 
either sprays or mashes. 

C A m  LICE 

A satisfactory dip or spray ia a DDT emulsion containing: 

DDT (technical grade). ..................................... 0.3 per cent 
Xylol.. ..................................................... 0.3 per cent 

Water qsad.. ................................................ 100 per cent 
Saponified pine oil.. ......................................... 1.5 per cent 
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To prepare this dip, add DDT to xylol at 130°F. and stir until partially dissolved. 
Add saponified pine oil and stir until DDT is completely dissolved. To this solution 
an equal volume of water a t  130°F. is added, with agitation. The resulting thick, 
white emulsion constitutes a stock solution, which can be diluted with cold mater 
before use as a spray or dip. The use of xylol can be omitted if certain saponified 
pine oils containing emulsifiers are used, but for ordinary saponified pine oils, xylol 
is required. 

Complete eradication of louse infestations in large herds, following a single dipping 
in this mixture, has been achieved. Infestations were also eradicated from small 
numbers of corralled animals following single applications of the above medication 
by the spraying method. 

This mixture named is not ovicidal, and frequently does not remain effective on 
the animal long enough to destroy all newly-hatched lice. A second dipping or 
spraying, after a lapse of approximately 20 days d usually result in eradication. 

DDT (technical grade). .................................... 0.25 per cent 
Xylol.. .................................................... 0.5 per cent 
Emulsifiable petroleum oil.. ................................ 0.75 per cent 
Water qsad.. ............................................ 100 per cent 

Another satisfactory DDT emulsion is the following: 

This mixture, used as a spray or dip, usually eradicates lice from cattle following 
two applications, 21 days apart. 

Aqueous suspensions containing 1 per cent wettable DDT (0.5 per cent actual 
DDT) are very effective in controlling infestations of cattle lice, but are not known 
to bring about eradication in one dipping or spraying. These suspensions are now 
in common use and should be recommended to stockmen, 

SPINOSE MAB TICK 

The following preparation is recommended: 

Benzene hexachloride (15 per cent gamma isomer). ........... 5 per cent 
Xylol ....................................................... 10 per cent 
Pure pine oil-qsad.. ........................................ 100 per cent 
(gemma, isomer content of preparation-O.75 per cent) 

Instill one-half ounce per ear, preferably from spring-bottom oiler with spout cut 
down to 2-inch length and tipped with rubber tubing. This treatment destroys all 
nymphs and larvae in the ear within one how, and prevents larval reinfestation for 
a period of 17 hys .  



RCEPORT OF THE INTER-ASSOCIATION COUNCIL ON ANIMAL 
DISEASE AND PRODUCTION 

R. A. HENDERSHOTT 
During the past year the Council held R meeting in November at Chicago. The 

progmm, “Protecting and Promoting the Livestock Industry,” was reviewed. Be- 
cause of the delays encountered in obtaining approval from the member associations, 
the Council had been unable to activate the program. In the meantime, however, 
the interest created by the proposals as they were considered by the membership of 
the associations had served to provide wide acquaintance with the program. As a 
result, practically all of the proposals are being studied by appropriate committess 
of the Agricultural Board of the National Research Council. Consequently, the 
Council felt it would not be advisable to attempt to duplicate such committees and 
tabled the program as having accomplished the desired action. 

The need for a more comprehenaive study and program on brucellosis in all its 
aspects is being met by the appointment of a new committee of the National 
Research Council. 

One of the most important subjects discussed at  the annual meeting was the 
shortage of animal sc’entists. Actually, this represents only a portion of the 
Nation’s shortage and the Asfiociation’s attention is directed to the National Re- 
search Council &print and Circular Series Number 127, April, 1947, on“The 
Shortage of Professional Workers in Agriculture,and in Forestry.” The estimated 
need for new men with Ph.D. training will total 5,080 in the decade 1946-1955. 
This is approximately 50 per cent larger than the number now engaged in these 
fields. To meet the demand, concerted action on a broad front is indicated and the 
Council favored the formation of an Institute of Biologists. Rarely is one associ- 
ation large enough to meet its own needs for public relations programs, but the pool- 
ing of resources of all associations would provide for satisfactory action without 
undue strain upon small individual associations. 

The Council recommends that the rn2mber cssociations continue to have symposia 
a t  their annual meetings in order that subjects of common interest to two or more 
associations will be discussed from the widest pod:le points of view. 

Due to the pressure of responsibilities as head of the Agricultural Research Ad- 
ministration, of the U.S.D.A., Dr. Lambert found it necessary to resign. The 
American Society of Animal Production has appointed Dr. E. A. Livescly, West 
Virginia University, to fill Dr. Lambert’s unexpired appointment. 

The Council recommends that the member associations continue their financial 
support on the same basis as established earlier. 



REPORT OF THE COMMITTEE ON IJ3GISLATION 

MR. WILL. J. MILLER, Chuirman, Topeka, Kan.; DR. -T. 0. BRANDENBURG, Bis- 
mark, N. D.; DR. W. J. BUTLER, Helena, Mont.; DR. J. S. CAMPBELL, Little 
Rock, Arkansas; DR. R. A. HEXDERSHOTT, Trenton, N. J.; DR. WM. Moom, 
Raleigh, N. C.; DR. B. T. SUMS, Washington, D. C.; MR. A. A. SMITH, Sterling, Col. 
It is suggested that our committee give consideration to the following proposed 

1. That appropriations be continued for the eradication of foot-and-mouth 
disease. 

2. That increased appropriations be made available to the Bureau of Animal 
Industry to provide additional veterinarians a t  central markets for the purpose 
of maintaining rigid inspection of livestock. 

3. That the bill known as the Garbage Disposal bill, which, with amendmenla, 
waa passed by the Senate and the House and pocket vetoed by the President, 
be reintroduced into the Congress and that this association lend full support 
to the passage of this bill. 

4. That our association continue to work for legislation which would make it 
. possible for the Department of Agriculture to have jurisdiction over domatio 

animals, with a view to controlling rabies in the United States. 
5. To recommend legislation which mould give the Department of Agriculture 

control over the sale and distribution of biological products such as swine ery- 
sipelas vaccine, ovine ecthyma, laryngotracheitis, fowl pox, hog cholera, New- 
castle virus vaccine, anthrax, products made from Brucella organisms, tubercu- 
lin, mallein, and such diagnostic agents as enter into the control of these 
diseaaes. 

6. That the Secretary of the United States Department of Agriculture be re- 
quested to formulate regulations prohibiting the interstate movement of dairy, 
purebred, and breeding cattle unless they are negative to test for tuberculosis 
and brucellosb within a period of thirty days prior to h’te of shipment, the 
regulation to provide for the movement of officially vaccinated reacting cattle 
into states which will accept them. 

7. That the Secretary of the United States Department of Agriculture be re- 
quested to alter the regulations relative to the inter-country movement of 
livestock from Canada, with particular reference to the free movement of cattle 
into the United States which originate in TB modified accredited areas. That 
cattle imported from Canada should originate in a TB free herd, or an ac- 
credited herd, or negative test herd in an accredited area. 

8. That our association recommend to the House Agricultural Committee that 
S. 19@, by Wherry, May 8,1047, authorizing additional research and investi- 
gation into problems and methods relating to the eradication of, cattle grubs, 
be passed, provided the clause which might give authority to undertake com- 
pulsory eradication be eliminated. 

9. That the Secretary of the United States Department of Agriculture be re- 
quested to promulgate sanitary regulations covering the loading, unloading, 
holding, and transportation of poultry by mail, to prevent the spread of New- 
castle disease, and other communicable diseases of poultry. 

regulations and legislation. 
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REPORT OF THE COMMITTEE ON BIOLOGICS 
MARK WELSH, Chairman, Ridgewood, N.J.; G. E. BOTKJN, Indianapolis, Ind.; R. 

A. MAYS, Columbia, S. C.; J. SCHNEIDER, Drexel Hill, Pa.; D. I. SKIDMORE, 
Washington, D. C.; J. R. SNYDER, Lincoln, Neb.; A. H. QULNN, Kansas City, Mo.; 
FRANK BREED, Lincoln, Neb. 
The members of your Committee on Biologics have, during the year, actively dis- 

cussed by letter and in person many problems. Many of the problems are complex 
and not immediately susceptible of solution. Among these is the question of the 
unrestricted dissemination of live viruses and vaccines that are capable of setting up 
new centers of infection or that change the reaction of animals on which indemnities 
are paid when they show a positive reaction. Another, is the types, strains and 
proportions of organisms now used in the preparation of certain mixed bacterins. 
We feel that the members of this Committee are reaching a general understanding of 
these and other problems. We have not yet, however, arrived a t  the point where 
we can offer a clear cut solution nor have we had time to collect all of the information 
and data necessary. It is hoped that within the year a meeting can be held of all 
licensees together with federal officials toward the improvement of various biologi- 
cal products. We are recommending therefore that the membership of this Corn- 
mittee be continued for another year to complete the workin progress or that 
contemplated. 

Our Committee anticipates major contributions in the field of biological prophylac- 
tics against animal and avian &eases within the next few years. For example, 
active experimental work is already under way with rabbit-passed hog cholera virus, 
mucoid phase brucella cultures, mutations of virus strains and other constructive 
types of research. 
In recent years several chemicals and pharmaceutical products have been intro- 

duced for treatment or use in animals. Among these are D.D.T; diethylstibestral; 
protamine; thiourisil; Sulfanamides; antibiotics, and other agents. Antibiotics are 
made by biological processes yet are classified as pharmaceuticals. Some of theother 
agents are chemicals that stimulate or depress endocrine glands and modify the 
functions of animals treated with them. At present this Association has no Com- 
mittee assigned to study and report on these classes of substancies which are of in- 
creasing importance in animal work. We recommend therefore, that the name of 
this Committee be changed to the “Committee on biologics and pharmaceuticals” to 
cover the entire field rather than an indefinite section of it. 
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TRE IMPORTANCE OF ANIMAL DISEASE MORBIDITY AND 
MORTALITY STATISTICS TO PUBLIC HEALTH 

JAMES H. STEELE, D.V.M., M.P.H. 
Chief, Velerinary Public Hedth Diuision, Communicable Disease Center 

U. S. Public Health Service 

Animal disease and death has become the vital concern of all society today. In 
these days of acute food shortage throughout the world the people and leaders of all 
nations realize this much more than formerly. Anyone who has been in Mexico 
recently knows what the epizootic of Foot and Mouth Disease has done to their 
supply of animal protein. This has undermined their nutritional health, by depriv- 
ing children, adolescents, and adults of the food necessary for their development and 
health. The importance of an animal population free of disease is essential to the 
nutritional health of a nation. 

Animal disease and death is also of vital concern to the health of a nation in keep- 
ing their human population free of communicable diseases that are transmissible 
from animals to man. There are more than 75 diseases found in animals to which 
man is susceptible. Fortunately, many of these diseases are not found in the United 
States. (Table 1.) 

The most important animal diseases communicable to man in the United States 
are the every day problems of all veterinarians, whether they be regulatory officials 
or practitioners. These diseases include actinomycoses, anthrax, brucellosis, en- 
cephalomyelitis, swine erysipelas, leptospirosis, ornithosis, Q fever, rabies, salmonel- 
losis, staphylococcus and streptococcus infections, beef tapeworm, trichinosis, tuber- 
culosis, and tularemia. All these diseases are the cause of illness in man. The U. S 
Public Health Service reports the incidence of some as shown in Table 2. 

There is no way to determine the incidence of the other animal diseases known to 
be communicable to man because many of these diseases are reported under food 
poisoning, dpntery,  dermatitis, and diarrhea. Among other human deseases re- 
ported in 1946 that have or may have animal reservoirs are coccidioidomycosis, 
favus, glanders, lymphocytic choriomeningitis, psittacosis, Q fever, rat bite fever, 
relapsing fever, and ringworm. 

If there were similar figures available for animal morbidity and mortality they 
would be invaluable to the health officer or epidemiologist in determining the source 
of these human illnesses. The health officials would then have a means of determin- 
ing if a certain human illness was due to animal disease in the community to which 
the person had been exposed or to food products which were contaminated. But 
of even more importance would be the availability of animal disease statistics to the 
hedth officials who are concerned with preventing disease. 

The health officer could then plan a preventive disease program to take measures 
to prevent the transmission of animal diseases to the human population. Such 
plana could include local rabies control, pasteurization of all dairy products, meat 
and poultry inspection, health education, greater emphasis on rural sanitation and 
many other public health measures. There are many disease problems of common 
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TABLE I (1,2).-Diseasea Found in  Animals Which Are Communicable to Man 
Type o j  Discass Numbsr 

I. Virus diseases.. .................................................................................. 14 
11. Rickettsial diseases. ............................................................................. 7 

111. Bacterial diseases. ............................................................................... 19 
N. Fungus diseases.. ................................................................................ 9 
V. Protozoal diseases.. .............................................................................. 7 

VI. Parasitic diseases 
Trematode diseases (Flukes). ................................................................... 7 
Cestode diseases (Tapeworms) ................................................................. 8 
Nematode diseases (Roundworms) .............................................................. 8 

VII. Arthropoda1 diseases. ............................................................................ 2 
VIII. Toxin produced diseases.. ........................................................................ 8 - 

84 Total 

DISEASE 

I. Virus diseases 
1. cowpox 
2. Encephalo- 

myelitis 

OBGANISYI 

Cowpox virua 
St. Louis virus 

Eastern virus 

Western virus 

Venezuelan virua 

Japanese B. virus 

B. virus 

ANIMAL EOST 

Cattle, horses 
Birds, equidae 

Birds, equidae 

Birds, equidae 

Equidae, monkeys 

Equidae 

Monkeys 

GEOC?APEICAL AREA 

World-wide 
N. America 

N. and S. America 

N. and S. America 

S. America 

Asia 

Asia 

V E W R  OR METHOD OF SPREAD 

Contact 
Mosquitoes, triatomas, 

ticks 
Mosquitoes, triat oman, 

ticks 
Mosquitoes, triatomaa, 

ticks 
~ Mosquitoes, triatomas, 
I ticks 
Mosquitoes, triatomas , 

~ ticks 
Mosquitoes, t riatomas, 1 ticks 



3. Equine infec- 
tious anemia 

4. Foot and 
mouth dia- 
eases 

5. Louping ill 
(infectious 
encephalo- 
myelitis of 
sheep) 

6. Lymphocytic 
chorio- 
meningi tis 

7. Newcastle 
Disease 
(avian pneu- 
moencepha- 
litis) 

8. Ornithosis 
9. Psittacosis 

10. Rabies 

11. Rift Valley 
fever (En- 
zootic hepa- 
titis) 

Equine anemia virus 

A virus 

C virus 
0 virus 
Louping ill virus 

L.C.M. virus 

Newcastle vir- 

Ornithosis virue 
Psittacosis virus 
Rabies virus 

Rift Valley fever 

Horses 

Cattle, sheep and swine. 
Wild herbivora. Rarelj 
in carnivora 

(1 44 

44  41 

Sheep 

Mice, dogs 

Chickens and birds 

Birds 
Birds 
All warm blooded mam- 

mals 
0 

Sheep and cattle 

~~~~ 

World-wide 

World-wide except N 
America and Aus- 
tralia 

4 4  11 

lt 14 

Europe, N. America 

World-wide 

World-wide 

United States 
World-wide 
World-wide except 

Pacific Islands and 
Cr. Br. 

Africa 

Flies, mosquitoes, midgee, 
ingeation, contact, 
wound 

Contact and ingestion 

41 1 4  

48 14 

Ticks (Ixodes ricinus) 
(castor bean tick) 

Ingest ion 

Contact 

Contact 
Contact, inhalation 
Bite or saliva in wound 

Contact 



TABLE I-Continusd 

DISEASE 

12. Sheep sore 
mouth (con 
tagious 
ecthyma) 

13. Yellow fever 

II.[Rickettsial dis- 
eases 

1. Endemic ty- 
phus 

2. Fievre bouton 
neuse 

3. Q fever 

4. Rocky moun- 
tain spottec 
fever 

6. Sao Paul0 
fever 

6. South African 
tick bite 
fever 

7. Tsutsuga- 
mushi fever 

111. Bacterial diseaseE 
1. Actinobacil- 

losis 
2. Actinomycosii 

ORGANISM 

Virus of sheep sore mouth 

Jungle yellow fever virus 

Rickettsia prowaseki var. 

Rickettsia m'ckettsi var. 

Rickettsia burneti 

mooseri 

conori 

Rickettsia ricket t s i  

Rickettsia rickcttsi var. 

Rickettsia rickettsi var. 
Sa0 Paul0 

South Africa 

Rickettsia tsutsugamushi 

Actinobacillus lignieresi 

Actinomyces bovis 

ANIMAL HOST 

Sheep 

Monkeys, marsupials 

Rodents 

Dogs 

Cattle, bandicoots, opos- 

Rodents, dogs 
sums 

Dogs, rodents, rabbits, 

Dogs 
opossums, agouti 

Mice and rats 

Cattle and sheep 

Cattle and swine 

World-wide 

S. America and Africa 

World-wide 

Mediterranean area 

Australia, U. S., 
Europe 

N. America 

S. America 

South Africa 

Asia 

S. America, N. h e r ,  
ica, and Europe 

World-wide 

8 
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Contact 

Mosquitoes 

Fleas 

Dog ticks 
r, a 
trr 6 

Ticks, contact, inhala- 9 
B tion 

Ticks 

Ticks 

Ticks 

Mites 

Contact 

Contact 



3. Anthrax 

4. Bacillary 

5. Brucellosis 
dysentery 

6. Erysipelas 
(Erysipe- 
loid) 

7. Glanders 

8. Leptospirosis 

9. Listerellosis 
(listeriasis) 

10. Melioidosis 

11. Necrobacillo- 
sis 

12. Plague 
13. Rat bite fever 

Bacillus aolthrm's 

Shigella dysenteria 
Shigella gallinarum 
Brucella abortus 
Brucella sui8 
Brucella melitensis 

Erysipelothrix rhusio- 
pathiae 

Malleomyces mallei 

Leptospira canicola 
Leptospira bnterohaemor- 

Leptospira sp. 
Listerella monocytogenes 

(Listeria monocyto- 
genes) 

Actinobacillus pseudomal- 
lei (Malleomyces whit- 
mori) 

Actinomyces necrophorus 

rhagiae 

Pasteurella pestis 
Spirillum minus 
Streptobacillus monili- 

formis 

Sheep, cattle, horses and 
other herbivora. Swim 
are resistant. Dogs, 
cats, rats and birds are 
relatively insusceptible 

Monkeys, dogs 
Chickens 
Cattle 
Swine 
Goats, swine and other 

Swine, birds, cattle, fish, 
animals 

sheep, mice 

Horses, mules, cats, dogs 

Rats, rodents, dogs, foxes 
goats, asses 

cats, horses, swine 

Rabbits, rodent a, cattle, 
sheep, swine, chickens 

Rats, cats, dogs, and ro- 
dents. Horses not sus- 
ceptible usually 

Cattle, sheep, horses, 
swine and birds. Wild 
animals except wild 
carniv. 

Rats, rodents 
Rats and mice 

World-wide 

Trop. and subtr. 
World-wide 
World-wide 
World-wide 
World-wide 

World-wide 

World-wide 

World-wide 

Africa, Europe, N. 
America and N. 
Zealand 

Malay States, Ceylon 
East Indies, China 

World-w ide 

World-wide 
Europe, North Amer- 

ica 

Flies mechanical carriare; 
contact and ingeetion 

Ingestion-flies 
Ingestion 
Ingestion and contact 
Ingestion and contact 
Ingestion end contact 

Contact and ingestion 

Contact, ingestion, inhala- 
tion, wound infection 

Ingestion 

Contact and ingestion 

Ingestion 

Contact 

Fleas 
B i b  



TABLE I-Continued 
0 

VECTOB OX KETEOD O? SPpkAD DISEASE 

14. Relapsing 
fever 

15. Salmonellosis 
16. Staphylococ- 

cus infec- 
tions 

17. Streptococcus 
infection 

18. Tuberculosis 

19. Tularemia 

IV. Fungus diseases 
1. Aspergillosis 
2. Blastomycosie 

(Gilchris ts 
disease) 

3. Coccidioido- 
mycosis 

4. Favus 

5. Histoplasmo- 
sis 

6. Lymphangitis 
7. Ringworm 

ORGANISM * 

Spirochaeta recurrentis 

Salmonella sp. 
~taphy~ococcus albua 
Staphylococcus aureus 

Streptococcus sp. except 

Mycobacterium tubercu- 
type A 

losis var. bovis, var. 
avium 

Pasteurella tularence 

Aspergillus fumigatus 
Blastomyces dermatitidis 

Coccidioides immifis 

Coccidioides sp. 
Achorion sp. 

Histoplasma capsulatum 

Cryptoccocus farciminosur 
Trichophyton sp. 
Microsporum sp. 

ANIXAL HOST 

Rodents, squirrels, opos- 
sums, chipmunks 

Birds and mammals 
All animals 

All animals 

Cattle, herbivora, birds, 
swine 

Rodents, sheep, dogs, 
swine, birds 

Birds, cattle 
Dog 

Rodents, cattle, sheep, 
dogs 

Dogs 
Dogs, horses, cats, cattle, 

Dogs, rodents, cattle 
swine, birds 

Horses, mules and cattle 
Horses, cattle, swine 

dogs, cats 

World-wide 

World-wide 
World-wide 

World-wide 

World-wide 

N. America, Europe 
and Asia 

World-wide 
N. America, S. Amer- 

ica, clnd Europe 

SW United States 

S. America 
World-wide 

N. & S. America 

World-wide 
World-wide 

Ticks (Onithodoros) 
Lice (Pediculi) 
Ingestion 
Ingestion and contact 

Ingestion and contact 

Ingestion and contact 2 
R 
@ 
9 Fleas, flies, ticke,ingestion 

and contact 
h 
Y 

Inhalation 
Contact 

Inhalation and ingestion 

Contact 
Contacts 

Inhalation and ingestion 

Contact 
Contact 



8. Sporotrichosii 

9. Thrush 

V. Protozoa diseases 
1. Amoebiasis 

2. Blantidiasis 
8. Chagas dis- 

ewe 

4. Giardiasis 
6. Leishimaniasir 

6. Sarcocytosis 

7. Toxoplasmosii 

8. Trypanoso- 
miasis 

VI. Parasitic diseases 
A. Trematode in- 

fections 
(Flukes) 

1. Clonorchia- 
sis 

2. Echinosto- 
miasis 

Sporotrichium sp. 

Odium albicans 

Endamoeba histolytica 

Blantidium coli 
Trypanosoma cruzi 

Giardia lamblia 
Leishimania tropica 
Leishimania donovani 
Leishimania braziliensia 
Sarcocytosis sp. 

Toxoplasma gondii 

Trypanosoma gambiense 
Trypanosoma rhodesiense 

Clonochis sinensis 

Echinostoma ilocanum 
Echinostoma revolutum 
Gastrodiscus horninis 

Horses comxnonly, dogs, 

Birds 
rodents, plants 

Monkeys, rate, cats, dogs 

Swine, rats, monkeys 
Dogs, cats, bats, arma- 

dillos, opossums, wood 
rat 

Rodents 
Dogs, cats and agouti 

swine 

Cattle, sheep, rats, 
horses, swine, birds 

Rodents, dogs, birds, 
sheep, cats, cold 
blooded animals 

Herbivora, horses, swine 

Cat, dog, swine, wild ani- 
mals 

Rats, dogs 
Geese and dogs 
Swine and mice 

World-wide 

World-wide 

World-wide 
S. and C. America, 

Arir. and Ca.1. 

World-wide 
Asia, Europe, Africa, 
S. America 

World-wide 

World-wide 

Africa 

Asia 

Asia 

Ingestion and contaot 

Contact 

Contact 

Ingestion b 

Ingestion b 

Triatoma ep. (kieeing - $ 
P 
b 

bugs) 

% Flies 
Sandflies , k i  
Contact - -  
Ingestion 

Contact 

Tsetse fly 

Ingestion of fish 

Ingestion 
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DISEASE 

3. Fascioliasis 

4. Heterophy- 
iasis 

5. Paragoni- 
miasis 

6. Schistoso- 
miasis 

7 .  Schistosoma 
dermatitis 

B. Cestode dis- 
eases (tape- 
worms) 

1. Taeniasis 

2. Taeniasis 

3. Taeniasis 
4. Taeniasis 
5. Taeniasis 
6. Taeniasis 
7. Hydatid 

disease 

8. Cysticerco- 
sis 

ORGANISM 

Fasciolopsis buski 
Fasciola hepatica 
Dicrocoelium dendricticun 
Heterophyte heterphyte 
Metagonimus yokogawai 
Paragonimus westermani 

Schistosoma japanicum 
Schistosoma mansoni 
Schistosoma bo& 
Schistosoma spindalis 
Schistosoma sp. Cerca- 

riaei 

Taenia saginata 

Taenia solium 

Diphyllobothrium latum 
H ymenolepsis nana 
H ymenolepsis diminuta 
Diphylidium caninum 
Echinococcus granulosua 

ANIMAL HOST 

Sheep, cattle, swine 

Dogs, cats, foxes 
Dogs, cats, pigs 
Pig, dog, cat, cattle, wild 

animals 
Cattle, swine, cats, dogs, 

monkeys, horse, sheep, 
rabbits, mice, herbivori 

Birds 

Cattle 

Swine, dogs, monkeys, 
camels 

Dogs, cats, bears 
Rats, mice 
Rats, mice 
Dogs, cats, wild carnivor 
Wolf, dog, cats, wild car- 

nivora, sheep, cattle, 
swine 

Swine, dogs, monkeys, 
camels 

World-wide 

Africa, Asia 
Africa, Asia 
Asia, Africa, S. Amer- 

Asia, S. America, 
ica 

West Indies, Africa 
and Asia 

World-wide 

World-wide 

World-wide 

World-wide 
World-wide 
World-wide 
World-wide 
World-wide 

World-wide 

VECTOR OR METHOD OF SPREAD 

Ingestion of cercariae 
cysts 

Ingestion of fish 

Ingestion of fhh, water 

Water, contact and in- 
crabs and water 

gestion 

Water contact 

Ingestion of intermediate 
arthropods or flesh . 

Ingestion 

Ingestion 



C. Nematode Die 
eases (rounc 
worms) 

1. Ascariasis 

2. Ancylosto- 
miasis 

(Creeping 
erupt ion) 

3. Dipetalone 
miasis 

4. Dracontia- 
sis 

5. Strongyloic 
iasis 

6. Strongyl- 
oides der- 
matitis 

7. Trichinosis 

8. Other rare 
nematodc 
infec- 
tions 

Toxocara canis 
Toxocara cagi 
Lagochilascaris minot 
Ancylostoma duodenale 

Nector americanus 

Ancylostoma caninum 
Ancylostoma braziliense 

Dipetalonema perstaus 

Dracunculus medinensis 

Strongyloides stercoralis 

Strongyloides ratti 
Strongyloides vituli 

Trichinella spiralis 

Capillaria hepatica 
Dictophyme renale (kid- 

hathostoma spinigerum 
Hemonchus contortus 
Metastrongyplwr apri 
Oeso p hagost onum a pioas - 

ney worm) 

tomum 

Dog, wild carnivora 
Cat, wild cats 
Leopard 
Gorilla, tiger, civet cat, 

swine 
Swine, monkeys, dogs 

Dog, cat, wild carnivora 
Dog, cat, wild carnivora 

Gorilla, chimpanzee 

Dogs, horses, cattle, pri- 
mates, wild carnivora 

Dog 

Rats 
Calves 

Swine, rats, bears, carniv- 

Rodents, dogs, monkeys 
Dog 

ora 

Carnivora 
Sheep 
Hogs 
Monkeys 

Europe 
Europe, N. America 
S. America 
Tropics and sub- 

tropics 
Tropics and sub- 

tropics . 
World-wide 
N. and S. America 

Africa 

Africa 

World-wide 

World-wide 
World-wide 

World-wide 

Tropics 
World-wide 

India 
Australia, Brazil 
World-wide 
Asia, Africa 

Ingestion 
Ingestion 
Ingestion 
Ingestion and contact 

Ingestion and contact 

Ingestion and contact 
Ingestion and contact 

Midges 

Cyclops 

Ingestion 

Larvae 
Larvae 

Ingestion 

Ingestion 



TABLE I-Continued 

Other rare nem- 
a todedon t ' d  

VII. Arthropoda1 dis- 

1. Chicken mite 

2. Scabies 

eaEies 

itch 

VIII. Toxin Diseases 
1. Botulism 

2. Tetanus 
3. Tick paralysis 

ORGANISM 
~~ 

Rhysaloptera cauicasica 
Sylngamus laryngeus 
Tersnidens deminatus 
Tricostrongylua colubri- 

Thelasia callipaeda 
Thelasia californiensis 
Macracant horhynchua 

Monilijormis moniliformir 

formis 

hirudinaceus 

Dermanyssus gallianae 

Sarcoptes scabiei 

Clostridium botulinum 

Clostridium tetani 
Dermacentor andersoni 

ANIMAL HOST 

Monkeys 
Herbivora 
Monkeys 
Herbivora 

Dogs 
Cats and dog8 
Swine 

Rats 

Chickena 

Dogs, horses, swine 

Cattle, horees and chick- 
ens are very susceptible, 
Dogs, sheep, swine very 
resistant.* 

Herbivora* 
All animals 

GEOGRAPHLCAL AREA 
~~ 

Africa 
Asia and S. America 

Asia and 8. Africa 

Asia 
California 
Europe 

Europe, Africa, N. 
and S. America 

World-wide 

World-wide 

World-wide 

World-wide 
Western U. S. 

Ingestion . 

Contact 

Contact 

Ingestion of contaminated 
food 

Wound infection 
Bite 

~~ ~~ 

* Animals are passive carriere. 
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interest in which the veterinarian and health official can cooperate in controlling, 
provided they are informed. 

This past summer there was an acute epizootic of eastern equine encephalomyelitis 
among horses in a southern State. A full report of the epizootic is being prepared 
by the officials who were directly concerned with the outbreak, but I wish to use this 
disease episode as an example of the value of animal morbidity and mortality statis- 
tics to public health. The disease attacked several thousand horses or more and 
there were 16 human cases, 4 of which were fatal. Subsequent investigation by 
health authorities indicated the disease first appeared in the early summer but i t  is 
my understanding that neither the state veterinarian nor the state health officer was 
informed until August. If this disease had been reported when it first appeared, 
many human lives and thousands of horses could have been saved through cooper- 
ative efforts of the state officials. It is well known that encephalomyelitis is trans- 
mitted by insects. An extensive insect control program might have saved these 
lives and animals for such efforts can be put forth when a problem is presented that 
jeopardizes life and property. 

TABLE 2 (3) 

Actinomycosis. ....................... 
Anthrax .............................. 
Brucellosis (undulant fever). ......... 
Encephalitis. ......................... 
Rabies in man. ....................... 
Salmonellosis (paratyphoid). ......... 
Tularemia. ........................... 

1946 

30 
36 

5687 
664 
27 

966 
1220 

1945 

22 
44 

4959 
673 
25 

716 
856 

MEDIAN 1941-4s 

75 
3273 
673 
29 

675 
887 

The salmonella investigations of the Michigan Department of Health have 
demonstrated another aspect of animal disease which is important to human health. 
This epidemiological study is exploring the incidence of salmonella and other enteric 
infections in animals that may be of public health signScance. The first group of 
animals studied were dogs, which were ill and had symptoms of distemper or gastro- 
enteritis. A total of one hundred dogs were studied, of which 18 per cent were 
found to be infected with salmonella organisms. Animal infections of this kind 
which are known to be infectious for man should be reported. In establishing an 
animal disease morbidity and mortality reporting system, we must not overlook the 
emall animal diseases. Many of their diseases are important to man. 

We have discussed the influence of animal morbidity and mortality on the nutri- 
tional health of man, the epidemiological importance in establishing the cause of 
disease, and the public health significance in planning disease prevention. There is 
one very important public health aspect that has not been mentioned. It is a prob- 
lem of our modern society and progress which reemphasizes itself at every turn. 
World air transportation has shrunk the world until today we can think of the world 
as being the size of the United States in 1910. This thrusts a new problem upon us 
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in the control of both human and animal disease. Veterinarians in the future wil l  
have to be familiar with tropical diseases of animals such as Jungle Yellow Fever 
and encephalitis in monkeys, atypical rabies, leishmaniasis, rickettsial fevers, and 
dysenteries in animals. He wil l  be responsible for recognizing these diseases in ani- 
mals before they become widespread and attack man. To be cognizant of the tropi- 
cal animal diseases it will be necessary to establish an international reporting system. 
Organizations such as the Pan American Sanitary Bureau, Food Agriculture Organi- 
aation, and the World Health Organization may provide the facilities for compiling 
the data. 
An example of what may occur has recently come to our attention in a south- 

eastern city. A monkey was purchased in Key West, Florida early in October as a 
household pet. About fifteen days after it was brought home it died after being ill 
for five days. The animal was submitted to the state health department for exami- 
nation and it was found positive for rabies, both on direct examination for Negri 
bodies and mouse inoculation. Further investigation at  Key West established that 
the monkey had only arrived in the United States from South America five days 
before being sold. Monkeys and other animal pets can import numerous diseases 
which are important to human health. To control small animal traffic it is neces- 
sary to have accurate reporting of animal diseases in foreign countries. What we 
learn from our animal morbidity statistics will also be of value to other nations. 

It is well known that no country can have a healthy economy without a sound 
animal industry. It is even more true that no nation can have a healthy population 
without the necessary a h 1  proteins and fats which make an optimal diet. And 
it is also true than human health cannot be maintained if there are animal reservoirs 
of disease threatening the population. The control of any disease is based on the 
known incidence and prevalence. To assemble such data it is necessary to have a 
good reporting system which is based on sound diagnosis. 

The value of animal disease information will be three-fold to the nation. In the 
field of economics it will prevent unnecessary losses of animal units. These addi- 
tional animals saved will contribute to a better human nutrition level. And the 
control of diseases in animals will prevent any threat or spread to man. 

The Bureau of Vital Statistics of the U. S. Public Health Service wi l l  be glad to 
assist in any way they can in seeing a program of animal morbidity and mortality 
reporting established. 

SUMMARY 

Animal health is of direct concern to everyone in the world today. The shortage 
of food, power, and the disruption of animal disease control measures in the wartorn 
areas has emphasized this problem. To combat animal disease in the United States 
it is necessary to have an accurate system of disease reporting to state and national 
officials. Such reporting is based on the local veterinarians and the diagnostic 
laboratories. 

It will benefit the public health of the nation by informing livestock disease control 
officials of potential animal epidemics who then can take measures to control or pre- 
vent their spread. Such action wil l  prevent a h 1  loases which would cut down 
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our supply of meat, milk, wool and leather. All these anima1 products are necessary 
to protect the nation’s health. 

Animal disease data would be invaluable to health authorities in taking steps to 
prevent the spread of certain animal diseases to man. There are over 75 animal 
diseases that are communicable to man. Fortunately the United States is free of 
many of these diseases. This does not come naturally but largely through the 
efTorts of national and state veterinary officials in eradicating or controlling disease 
when it has appeared. 

Health authorities know it is just as important to have an animal population free 
of disease as it is to control infectious diseases in man if they are to maintain optimal 
health for man. The basis of all disease control is knowing the incidence and preva- 
lence of disease. This can only be known through a good vital statistical service. 
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AN EXPERIMENT IN THE COLLECTION OF MORBIDITY AND 
MORTALITY DATA ON FARM ANIMALS1 

GEORGE W. SXEDECOR 
Statistical Labor-, Iowa State College 

During the fall of 1946, conversations between Dr. R. C. Newton, Chairman of 
the Committee on Veterinary Services for farm Animals of the National Research 
Council and Dr. R. E. Buchanan, Director of the Iowa Agricultural Experiment 
Station, led to the initiation of a sampling project to examine the problem of getting 
information from Iowa farmers about morbidity and mortality among their live- 
stock. Funds were provided jointly by Swift and Company, the Iowa Agricultural 
Experiment Station and the Bureau of Animal Industry, United States Department 
of Agriculture. 

The objectives of the project were: 
1. To learn the extent to which information about morbidity and mortality may 

2. To acquire judgment as to the merits of various ways of getting the in- 

3. To get cost data on alternative methods of conducting such surveys. 
4. To observe and inquire about sanitary conditions and practices, including 

attitudes toward veterinary services in Iowa. 
5. To make rough estimates of the losses in Iowa due to morbidity and mortality 

among livestock. 
Using the materials and methods of the master sample, 177 farms were drawn at 

random. These farms were situated in 20 of Iowa's 99 counties, four counties from 
each of the five type-of-farming areas into which the state is divided. The map, 
Figure 1 shows the counties that fell into the sample. 
An initial inventory was taken during April, 1946. For every farm in the sample 

a record was made of the number of animals in each of these species: hogs, cattle, 
sheep, chickens and turkeys, horses, and mules. Along with this inventory ques- 
tions were asked concerning the tenure of the farm operator, total acres in the farm, 
land in crops, attitudes of farmers toward veterinarians together with their use of 
local veterinary services, and questions about practices in handling livestock. 

At three-month intervals, subsequent inventories were made and information was 
obtained about sales, purchases, births, deaths, and animals butchered. The last 
inventory was in June, 1947. 

Following the b t  inventory, the sample was divided randomly into four equal 
parts. Each subsample contained one of the four counties in each type-of-farming 

1 Journal Paper No. 5-1499 of the Iowa Agricultural Experiment Station, Ames, 
Iowa, Project 963, in cooperation With Swift and Company and with the Bureau of 
Animal Industry, United States Department of Agriculture. 

The following members of the staff collaborated in designing the sample, construct- 
ing the questionnaires , supervising the interviewers and summarizing the results: 
R. J. Jessen, A. J. King, R. K. MoMillan, D. P. Dodd, and Dorothy S. Cooks. 
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be obtained directly from farmers in Iowa. 

formation. 
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am. Beginning with the second inventory, one of the subsamples was assigned to 
Dr. Daniel P. Dodd, a young veterinarian who had recently been demobilized. The 
farms in this subsample were visited monthly to get information about morbidity 
and mortality. Farms in the other three subsamples were visited only at the times 
of the three-month inventories. These latter subsamples were handled by women 
who were interviewers of Kay Fuller, Research, a sampling organization of Des 
Moines. 

From the data and experiences available, I have abstracted parts which would 
seem to be particularly interesting to this group. This is in the nature of a pre- 
liminary and partial report. 

EXTENT TO WHICH INFORMATION CAN BE OBTAINED 

During early discussions of this project, skepticism was expressed as to whether 
farmers would or could give the information desired. Moreover, there was some 
uncertainty as to the attitudes of the veterinary practitioners in the state: they 
might resent questioning about conditions that fell within their own field of interest. 
To forestall the latter criticism, arrangements were made to have Dr. Newton 
address the annual meeting of the Iowa Veterinary Medical Association, explaining 
the objectives and methods of the project and enlisting the sympathy and cooper- 
ation of the veterinarians of the state. In only one instance did we encounter any 
opposition: in all other contacts we found the veterinarians uniformly helpful. 
As for the farmers, no unusual difEculties arose. A few refusals are always to be 

expected-in this survey there were 15 in the original sample of 177. Some who 
granted the earlier interviews later withdrew. Our interviewers got the impression 
that the refusals were due in part to suspicion that the inventories might fall into the 
hands of taxing agencies. A few farms could not be reached on account of poor 
roads; at others, no one could be found at home. For repcated visits of this kind, 
covering 14 months, I think it notable that the interviewers were nearly always re- 
ceived in friendly fashion and supplied with the information sought. In many 
instances, record books were consulted so that answers might be correct. One of 
Dodd’s clients broke off a visit to a neighbor when he saw the car driving into his 
place-he came wa&ing up just as Dodd was about to leave. 

There was great variation in the accuracy of the information that could be 
supplied. Even with monthly Visits, changes in inventory would be forgotten. 
Interviewers had to be persistent in jogging memories. Occasionally, the inven- 
tories could not be balanced so that some guessing had to be done. Doubtless, 
among baby pigs there were occasional losses that were overlooked. Chickens, es- 
pecially, aren’t kept track of very carefully; the farmer usually ignores them when 
discussing his farm animals. He knows how many chicks were bought, but he often 
doesn’t know what becomes of them. His wife is helpful in this part of the inquiry. 
Despite these lapses from accuracy, the interviewers got the impression that most of 
the changes in inventory were accounted for satisfactorily. The respondents were 
conscientious about trying to report the fluctuations in their animal populations, and 
for the most part seemed to do it very well. 

It should not be forgotten that, in this survey of only one per thousand farms the 
sampling error is sizable. My guess is that the errors in getting information on total 
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mortality, though doubtless in the nature of a bias, are small in comparison to 
sampling variation. 

Concerning the accuracy of diagnoses there mill doubtless be some skepticism. 
However, the farmers seem to be well acquainted with the symptoms of the more 
common diseases though their designations were vague. Dr. Dodd found little 
occasion to disagree with their judgments when he discussed the cases with them. 
When there was doubt in the farmer's mind about the cause of death, he was asked 
to call his local veterinarian for diagnosis. We had made arrangments to have 
this done a t  the expense of the project in order to have as accurate informtion as 
possible. Twelve calls of this kind were made, each followed by a report, made 
direct to h e s .  

So far, reports on morbidity have not been summarized. It is clear, however, 
that they are not so extensive or so adequate as those on mortality. 

In summarizing this part of the report, it mould seem that information about 
deaths can be obtained with accuracy sufficient for ordinary purposes. Greater 
accuracy can be gained a t  greater expense. But for much policy making, it seems 
to me that somewhat less accuracy is required, and this could be had much more 
cheaply. 

ESTIMATES OF DEAl'H LOSSES 

1. Swine. The major portion of the losses among swine occur at birth. Of 
the 16,507 pigs farrowed during the year following June 1946,3,017 which is 18.3 
per cent did not survive until weaning, most of them either stillborn or dying within 
a few hours. The principal causes are detailed in Table 1. 

Among the older pigs there were 553 deaths in an average inventory of about 
10,000; that is, 3.5 per cent. 
AB a rough estimate of state totals, multiply the numbers above by 1,000. This 

tends to underestimate the correct totals because of the sample farms for which 
records were not completed. An idea of the reliability of this estimate may be 
got by comparing our estimate of the January 1 inventory, 11,000,000 with that 
made by the Bureau of Agricultural Economics, 11,494,000. For these latter 
figures, I am indebted to Mr. Leslie M. Carl, State Statistician in Des Moines. 

The owners of the swine mere asked to assess the value of those lost by death. 
The average values with corresponding losses are shown in Table 2. As before, 

estimates for the state may be got by annexing three zeros. 
2. Cattle. Losses among cattle are not so spectacular as thoce for swine. Some 

9.8 per cent (99 among 1006 births) of the calves died a t  or within one month of 
birth. For ages greater than one month, the annual death rate was 2.4 per cent; 
that is, 115 in an average inventory of 4724. The principal causes of deaths of 
calves over one month old were pneumonia (24 per cent of all deaths) and hemor- 
rhagic septicemia (17 per cent). Among the younger calves, those stillborn and 
dying at birth accounted for most of the deaths. 

Using the average values of the animals, as estimated by the farmers, the eco- 
nomic loss is shown in Table 3. For state losses, the usual multiplyer, 1000, gives 
rough estimates. 

It may be observed that, among cattle, the total economic loss due to death 
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AVERAGE OIVXER’S 
ESTIMATE OF VALUE 

PER ANIMAL 

increases as one passes from the younger age groups to the older. For swine, the 
opposite trend is evident: this is caused by the great numbers of deaths among the 
young pigs. 

TABLE 1.-Causes of death among pigs less than eight weeks old. Iowa sample. One 
year following June, IS.@ 

SAMPLE TOTAL 

Pigs farrowed.. .................................. 
Deaths : 

Stillborn. .................................... 
Weak and runty, died at birth.. ............. 
Crushed by sow.. ............................ 
Exposure. ................................... 
Hypoglycemia. ............................... 
Other deaths at birth.. ...................... 
Miscellaneous, birth to 8 weeks.. ............. 

~ $1,647 
3,616 
6,113 

16,507 

415 
208 

1,820 
153 
136 
44 

241 

Total dead.. ............................. .I 3,017 

14 
7 

60 
6 
6 
1 
8 

100 

TABLE 2.-Numbers and estimated value of swine lost by death. Iowa sample. One 
year following June, l g &  

a s s  

~~ 

Birth to weaning.. ................ 
Weaning to 6 months.. ............ 
Over 6 months.. ................... 

Total.. ........................ 

NDYBEP DYING 

3,017 
305 
48 

3,370 

$2.37 
13.96 
69.00 

$7,150 
4,258 
2,832 

TABLE 3.-Numbm and estimated values of cattle lost by death. Iowa sample. One 
year following June, 1946 

AGE 
AVERAGE OwhTBR’S 

Less than 1 month ................. 
One month to 1 year.. ............. 
More than 1 year.. ................ 

99 $16.64 
47.68 

156.74 

........................ I 214 I Total.. 

SAMPLE TOTAL 1088 

$11,376 

EWfMA!J!ES OF PREVEhiABLE ECONOMIC LOSS 

Dr. I. A. Merchant of our Veterinary College, in consultation with other members 
of the staff, estimated the preventable losses for each cause of death. I asked him 
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to make two estimates, practical and ideal. The first was the saving he thought 
practicable on a farm with reasonable care, nutrition, veterinary service, equipment, 
and sanitary conditions. The ideal w a ~  such as might be attained if money and 
attention were lavished on the animals regardless of cost. I suppose every one of 
you would arrive a t  different estimates, but the effort seemed worthwhile. The 
results appear in Table 4. 
As before, rough state estimates are reached by multiplying each number by 

1,000. Evidently, a good deal of money might be spent profitably in reducing such 
losses. 

TABLE 4.-Estimate of preventable animal economic loss at two levels. Sample of 
Iowa farms 

Total Sample Loss.. ............... 
Estimated Preventable: 

Practical. ..................... 
Ideal. ......................... 

$14,240 

7,699 
11,274 

$11,376 

5,406 
7,478 

TOTAL 

$25,616 

13,115 
18,752 

AlTITUDES OF FARMERS 

Having visited his sample 14 times, Dr. Dodd recorded his impressions of the 
attitudes of each farmer toward the survey, and also toward the veterinary services 
available to him. The following comments are typical of the most common atti- 
tudes toward the survey: 

1. “The first few times a refusal was expected, but as time went on this attitude 

2. “Very reluctant to give information, especially on inventory.” 
3. “Cooperation excellent. Was very exact about inventory and all information 

was given freely. Asked me to drop in if ever in the vicinity again.” 
4. “Was interested enough in the study to ask that results be sent to him.” 
5. “Was cooperative; but couldn’t see why we had picked his farm which had 

6. “Would go into detail about each ailment, and would check inventory records 

7. “Gave information freely and discussed many unrelated problem. Was able 

changed to a more receptive one.’’ 

so few animals.” 

before giving figures.” 

to help him by having some bulletins sent from the College.” 

Attitudes toward veterinarians and their services are typified by these five 
comments: 

1. “Think they are all right.” This is the most common comment. 
2. “Uses veterinarian when he needs one.” 
3. “Can’t get along without one.” 
4. “He is hard to get-too busy”, or “too far away”. 
ti. “Does not call the veterinarian until everything else has been tried.” 
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Permanent : 
Safety devices. ................ 
None. .......................... 

Among the unusual comments, the following are the most interesting: 

1475 
1686 

1. “Vet. services not any good-they juet get your money.” 
2. “At one time I thought they spread disease by not being careful enough.” 
3. “One of our vets is always on a bender and the other doesn’t know much.” 

This seemed to be common knowledge in that community. 

Tot a1 ...................... 

Portable : 
Safety devices.. ............... 
None. ......................... 

Some considered the fees were too high, but most clients thought them reasonable. 
On the whole, veterinary services in Iowa seem to be highly valued but somewhat 

inadequate. Clearly, the typical farmer is likely to apply common treatments 
himself, calling the veterinarian for the more diacult and serious cases. 

For anyone contemplating a similar survey, one recurring comment should be 
noted. To secure and keep the farmer’s cooperation, i t  is necessary not only to 
explain carefully and fully the objectives of the survey but also to repeat the “sales 
talk” at each of the first two or three visits. Dr. Dodd recommends a letter to each 
sample farmer shortly before the second visit; this letter to emphasize the objectives 
and to ask for continued help. 

3 16 1 396 12.5 

1070 91 8.5 
516 51 9.9 

TABLE 5.-Number and percentages of pigs crushed by 801.0 in four types of farrowing 
houses. Iowa sample. One year from June, 19& 

TYPE OF HOUSE 

168 I 11.4 
228 13.5 

~~ 

Total .............. ........I 1586 142 1 9.0 

SANITAEY CONDITIONS 

1. Swine. Some of the survey data bear on sanitary conditions of the farms. 
Interpreted broadly, I shall .fake this to include the installation of guard rails, 
shelves or other safety devices. This is of h t  importance since more pigs were 
lost from being crushed by sow than from any other cause. 

Of the 38 farms from which information was got, 18 had farrowing houses supplied 
with safety devices. Possession of such devices was not related to size of house, 
but was more prevalent in portable houses than in permanent ones. The latter 
relation could, however, be an accident of sampling (P = 0.12). 
In both permanent and portable houses a smaller proportion of the pigs was 

crushed where safety devices were installed, but in neither case was the difference 
statistically signiiicant flable 5). There is no obvious reason why larger per- 
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centages of pigs Bhould have been crushed in the permanent houses h n  in the 
portable. This might be due to greater care by the operators who use portable 
houses; this point is being investigated. 
On the majority of farms (74 per cent) the same houses are used for successive 

fall and spring farrowings. Practically all houses (95 per cent) are cleaned before 
being used again. The practice of turning the pigs out on dif€erent ground for 
grazing is followed by half the farmers interviewed. 

Among the 64 farms with permanent houses, 31 have cement floors on which to 
turn out the pigs. 

The question as to whether these practices are related to the incidence of infectious 
diseases has not as yet been investigated. 
2. Cattle. The information about sanitation among cattle is limited mostly to 

tests and vaccinations for brucellosis. Calves on only 27 of 139 reporting farms 
(19 per cent) were vaccinated duiing the spring of 1946. 

Testing for brucellosis seems to be practiced infrequently but somewhat uni- 
formlyover the years. In the spring of 1946 the herds on 63 of 136 farms (46 per 
cent) had been tested, but only eleven of them that year. Twelve were tested in 
1945, thirteen in 1944, and four or five in each preceding year back to 1940. In 
the spring of 1947, eight of 159 farmers had tested their herds during the foregoing 
six months. During the yeam, fourteen of the 63 herds tested had contained 
reactors, and these were all marketed. 
In the spring of 1946, of 1,427 cows bred 329 (23 per cent) had been vaccinated, 

but no information was obtained as to their ages. Eighteen abortions were reported 
that spring and twelve in the spring of 1947. Sterile cows for the two seasons were 
12 and 15, the averages being approximzltely one per cent abortions and one per cent 
sterile each year. As to incidence of abortion, no clear distinction could be observed 
between cows that had been vaccinated and those not 



*DISCUSSION OF IOWA EXPERIMENT ON COLLEXTION OF 
MORBIDITY AND MORTALITY STATISTICS 

DR. R. C. NEWTON 
Swiifl and Company, Chicago, Ill. 

Mi. Chairman, Members of the United States Livestock Sanitary Association: 
I hadn’t expected to make any talk, but there are one or two points that occurred 
to me during Dr. Snedecor’s presentation of this very complicated subject that I 
would like to comment on. 

In the first place, the question of accuracy maybe doesn’t mean the same to any 
two people, and possibly does not mean the same to me that it does to Dr. Snedecor. 
I realize that it is impossible to get an absolutely mathematically accurate estimate 
of the losses, let alone diagnosis of the cause of losses; but it occurs to me the diffi- 
culty with the figures that we have had in the past is that they were not only inac- 
curate, but they were estimates and therefore unreliable. We did not know the 
degree of accuracy which we had. 

Now, with this kind of survey it is hoped that we will have a little more accuracy 
tlqn we have had in the past, and that we will also have figures that are reliable to 
the extent that we know about the degree of accuracy. 

It was with that point in mind that the Committee of the National Research 
Council, and also Dr. Schraeder’s Committee of this Assxiztion, were interested 
in seeing such a survey made. Our Nation31 Resewh Cmncil Committee studied 
for some time the facilitiss for making such surveys, discussed it with the B.A.E. 
in Washington, and Dr. Snedecor’s Statistical Laboratory at Ames, and finally 
came to the conclusion that such a sample survey was the only possible way to get 
reliable information which would include the diagnosis. 
They very kindly consented to handle this project and employed a veterinarian, 

Dr. Dodd, who helped them to organize it from the scientific standpoint, and 
secured cooperation from veterinarians in Iowa. 

The method was proposed as a methodology study in Iowa, hoping that they 
would get enough information BO that they could, if it still seemed desirable, carry 
it on a national basis. 

There are a lot of uses that can be made of relirtble information on morbidity and 
mortality losses in livestock. Dr. Steele has very ably covered the public health 
significance of such data. The research of the experiment stations in the Depart- 
ment of Agriculture on diseases could be more intelligently carried out if we had a 
better picture of the extent and the cause of these losses. 

The programs of control instituted through the states and the Federal Govern- 
ment could be more intelligently handled if we knew the extent and causes. 

I think when Dr. Snedecor gets through the analysis of his data on morbidity, 
they will give more interesting results than the data he has presented today on the 
death losses. There are sources of information which are more reliable, or maybe 
less unreliable on death losses than there are on morbidity losses. And it is the 
suspicion of a number of people who have had enough experience to have an opinion 
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on this subject that the morbidity losses, economically, may greatly outweigh the 
death losses in our livestock operation. And yet, there is not too much done about 
it. Even your cracticing veterinarian is almcst entirely practicing on sick animds. 

I know there are some outstanding examples in which the veterinarian has estab- 
lished such a clcse working relationship with the farmer that he c~ucszls the farmer. 
But that is the exception rather than the rule. 

Now it is hoped that if we have enough information on morbidity losses, that 
gradually a new and we think more important type of practi'ce will grow up in the 
veterinary profession. 

h 



REPORT OF THE COMMITTEE ON MORBIDITY 
AND MORTALITY STATISTICS 

c- R. SCHROEDER, Pearl River, New York, Chairman; F. G. BUZZELL, Augusta, 
Maine; R. E. FOOTE, Hartford Connecticut; G. H. GOOD, Cheyenne, Wyoming; 
L. M. HURT, Los Angeles, California; R. C. NEWTON, Chicago, Illinois; A. P. 
SCHNEIDER, Boise, Idaho. 

, 

This committee's 1945 report confirmed the findings of others that reliable mor- 
bidity and mortaility statistics of domestic animals showing cause are not available 
from any source. 

The 1946 committee report made recommendations and proposed the adoption 
of resolutions concerned with methods for assembling and reporting morbidity and 
Vital statistics of animals, and for stimulating interest in such a pragram. 

The function of this committee is to continue to gather opinions with the ultimate 
goal of presenting supportive evidence to legislators indicating the value of mor- 
bidity and mortality statistics. The committee should eventually show (1) the 
cost of a maintained program, (2) how the experts feel about the various phases of 
such a program, and (3) indicate the benefit that will follow the establishment of 
such a program. 

"he specific cause of death in all instances would be dacult ,  if not impossible, 
to determine. Although all-inclusive morbidity data are desirable the problems 
concerned with their collection, even in a sampling program, seem to be almost 
insurmountable. A less extensive program might be initiated now, however. 
Sampling schemes, as designed and used by the Iowa project described in these 
proceediigs, are workable. We are concerned about how much information we can 
get, at what cost, and for whose benefit. The answers should be learned this year, 
in part at least. 

The 1947 report is concerned with the findings of an opinion poll which includes, 
in principal as questions, both the committee's 1946 resolutions, and proposals 
suggested by members of this Association. The questions were directed to 272 
persons, and included those who might immediately take part in the accumulation 
of vital statistics. Branches of the Federal Government, including the U. S. 
Department of Agriculture, Bureaus of Animal Industry and Agricultural Eco- 
nomics, and the Department of Commerce, Bureau of Census, were excluded since 
it is these groups which are seeking the opinion of other organizations and 
individuals. 

One hundred twenty returns were received from 35 state livestock sanitary 
officials, 38 animal pathologists, including research workers and teachers, and the 
balance from directors of state experiment stations, teachers of animal husbandry, 
land grant college presidenfs, deans of veterinary colleges, manufacturers of bio- 
logicals and pharmaceuticals, and officers of national husbandry associations. We 
feel that the findings represent a cross section of opinion of widely varied groups, 
and should point out to legislators of both state and federal governments the trend 
of thinking of those people concerned directly with veterinary medical education, 
animal disease research, animal husbandry, diagnosis, the prevention, control and 
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treatment of disease. The report suggests means of assembling and distributing 
vital statistics. 

The 18 graphs presented illustrate the opinions of animal pathologists, state 
livestock sanitary officials, and a miscellaneous group including land grant college 
presidents, manufacturers, teachers of animal husbandry, directors of experiment 
stations, deans of veterinary colleges, and others. 

Chart  Key 

Animal Pathologists  

State Livestock Disease 
Control Officials 

Direc tors  of &epirnent Station 
Land-gpant college presidents 
Deans of veteoinopy collegea and 

colleges of agriculture 
Profeesops crf animal husbandny 
Producem of biologicals and 

Others inchdin : 

harmaceut icals 

I 
Where Should the ?&mapy Collecting A enc 

for Moctality Statistics Be Located$ 

A. Office of state livestock disease 
cmtpol official 

B Off ice of county vetwinaman 

c. State-opemted diagnostic loboratozy 

D. Emsting US. BA.1 laboratopy 

E Existing state college diagnoatic 
and st at1 stico ! 1 oboratopies 

F Emsting State Experiment 3tation 

G Federal Statistical Lobopatory 
(new set up) 

H Other, agency 

CHART 1 

Where should the primay collecting agmy for mortality statistics be located? 
(Chart 1.) Obviously, the flow of both morbidityand mortality data must originate 
on the farm, then, preferably, through the veterinarian, or, in his absence, by any 
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other means, to the county veterinarian, or, directly to the office of the state veteri- 
narian-state livestock disease control ofFice. That agency might then move the 
data on to the body responsible for final compilation, printing, and distribution. 
It becomes apparent that the group which answered the questionnaires are over- 
whelmingly in favor of establishing the office of the state livestock sanitary official 
as the central state collecting agent for mortality statistics. 

Where should the p r i m y  collecting agency for morbidity statistics be located? 
(Chart 2.) The office of the state livestock disease control official is the majority 
choice for the collecting agency of morbidity statistics, the data again originating 
on the farm. 

I1 
Where  Should the  Primacy Collecting A y c y  

for  Morbidity Statistics Be Located  . 
0 1 0 2 0 3 0 4 0 5 0 0 7 7 0 8 0 9 0 1 0 0  

Office of state livestock disease 
conteol official 

office of county vetecinadan 

Office of regional 1aboPatory 
U . 9  B A E .  

State Expeciment Station 

O f f i c e  of county agent OP 
faem advisop 

New fedeeal a ency 
(atatistical la%o,atopy) 

New state agency 
 tatis is tical laboratory) 

Other agency 

Where shzJd final compilation be made? (Chart 3.) A new Division of Vital 
Statistics of the Bureau of Animal Industry is proposed. Remarks made on the 
questionnaires indicated that until such a division is estabilished, the existing 
U.S.B.A.I. Pathological Division office should care for the immediate reporting of 
mortality statistics. 

In what form should the statistical data be distributed? (Chart 4.) The opinion 
is overwhelmingly in favor of annual distribution of a complete report, with monthly 
supplements to aid those concerned with disease control. Other suggestions 
included (1) weekly bulletins, (2) a regular monthly issue, (3) a quarterly bulletin 
with yearly summary, (4) releases to be made according to the need. 

What should the report include? (Chart 5.) Most all reporters were in favor of 
a detailed and complete form. Many stressed the importance of the economics 
of disease losses which would directly influence appropriations for research. Some 
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CHART 3 

IV 
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CHART 4 
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reporters indicated that the data must lead to prevention and control, pointing out 
that, otherwise, the program would be worthless. It was the general opinion that, 
although reports with great detail might not be expected for many ymrs, they 
should be the goal. 

Who should receive the report? (Chart 6.) All were in favor of general distri- 
bution of the reports. The importance of having the public health official in each 
community receive a copy was stressed, Many indicated that they should be 
made available to libraries, and brought to the attention of the press. 

Should the publication be distributed without churgc? (Chart 7.) It was the 
overwhelming opinion that all releases have free distribution. Many suggested, 

VI 
Who Should Receive the Repoot ? 
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CHART 6 
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CHART 7 

however, that free distribution might be too costly and, perhaps, wasteful, and 
that possibly a small charge, probably less than the printing cost, would prevent 
waste. It was pointed out that all contributors should receive the report which, 
in itself, would show the value of their contributions and further encourage their 
participation. 

Which agency s h l d  bear the cost of the survey? (Chart 8.) There was a slight 
margin in favor of the state bearing the cost of assembling morbidity and mortality 
statistics within the state, and that the Department of Agriculture bear the cost of 
h a 1  compilation, printing, and distribution. 

Should standard met&& of laboratory diagnosis be adopted, printed, and distri- 
buted for u n i f m i t y ?  (Chart 9.) Although some men in important posts felt 
that there was no immediate need for an especially prepared manual of standard 
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methods of diagnosis, the group as a whole were overwhelmingly in favor. It is 
interesting to note that, with one exception, pathologists who man the diagnostic 

VI11 
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IX 
Should Standard Methods- of Labopator, Diagnoais 
Be Adopted, Ppinted, and Di3tpibuted foe 8.ifomnitv ? 

CHART 9 

laboratories were in favor. Here again, it should be pointed out 

J 

that an acceptable 

I 

manual cannot immediately be made available, butthat the need does exist. 
Which agency should prepare and distribute stundard methods of diagno8is? (Chart 

10.) The majority expressed the opinion that the Pathological Division of the 
U. S. Bureau of Animal Industry should prepare and distribute a manual of standard 
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methods for the diagnosis of disease of animals, similar to Standard Methods now 
prepared by the U. S. P. H. S., Laboratory Methods of the U. S. Army, or Standard 
Methods by Wadsworth (New Yorlc State Laboratories). Many proposed that 
a charge be made for the manual to completely cover cost of printing. 

Should a standard manual on nomenclature of animal diseases as outlined bg Com- 
mittee on Nomenclature, A.V.M.A., be published? (Chart 11.) It was the over- 
whelming opinion that the Department of Agriculture should publish a manual on 
nomenclature of animal diseases. Some suggested that the manual be prepared 

x 
Which Agency Should Prepare and Dietcibute 

Standard Methods of Diagnosis ? 

A Pathological Division - U.3. B.A.I. 

B. Special committee -A.VM.A. 
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CHART 10 

XI 
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and distributed through the National Research Council, others that the manual 
be prepared and distributed by the American Veterinary Medical Association. It 
was also pointed out that the content of the manual be approved by all groups con- 
cerned. Many a&ed the status of the material for inclusion in such a manual. 
They asked specifically whether the material is ready for printing and if there is 
any assurance that it wil l  be rertdy in the near future. The report of the Committee 
on Nomenclature of the A.V.M.A. for 1947 indicates that progress is being made. 

Which established diagnostic kabmatories should be wed to initiate tlre study? (Chart 
12.) Most replies indicated that all existing facilities should be used and that some 
coaperative arrangement should be made whereby the findings of all would be 
directed to the office of the state veterinarian. 
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S h o d  entirely new diagnostk toboratories be set up? (Chart 13.) It was the 
marginal majority opinion that entirely new diagnostic laboratories need not be 

XI1 
Which Established Dia tpos t i c  Labopatccies Should Be Used 

to Init iate  the Study ? 

A. State labopatofy 

R Laborotosy State 

C Laboccitory State 
Station. 

D. A l l  facilities 

College 

Experiment 

XI11 
Should Entimly New Diagnostic Laborator ies  Be Set Up ? 

NO 

Yes 
A 

R 

c b  

Under, juridiction State 
Livestock 5anitac.y Officials 
UndeP Fedeml juniirrdiction 
U.S. BA.1 

Othep affiliation 

CHART 13 
XIV 

Should Any Form of Activity O t h e r  Than Determining 
-Cause of Sickness OP Death Be Conducted 

by Diagnostic Labopatociea ? 

0 10 20 30 40 50 60 70 80 90100 

IFI 

CHART 14 

set up to start the program, but that such laboratories should only be established 
where none now exist. 

Should an9 form of actidg o k  than determining caw of sicknms or death be con- 
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ducted diagnostic Z&r&riesP (Chart 14.) Opinion was almost equally divided 
as to whether or not the diagnostic laboratories should serve in any capacity other 
than merely presenting laboratory findings. Some piu>posed that the diagnostic 
laboratory now, and in the future, should steer clear of diagnosing, suggesting 
treatment, or conducting research in animal disease. 

To whom should the diagnostic laboratory report? (Chart 15.) It seemed to be 
the general opinion that all concerned with a diagnosis should receive a report, that, 

xv 
To Whom Should the Diagnostic Labopatory Report? 

0 10 20 30 40 50 60 70 80 90 1oouo 

A State Veterinaman 

B, FedeFal centml agency -U.J D.A. 

C. Vetepinai-ian submitting specimen 

D. Farmer; owneq or hi3 
Fepresentat ive  

E. Other? 

CHART 15 

XVI 
Should Repopting of Infectious Disease Outbseake 

Be Requiped by Law and Cari?y a Fine 
for  FailuPe to Repoet  ? 

CUT 16 

for purposes of disease control, both the state veterinarian and the central federal 
agency should receive a report, and that, obviously, the veterinarian submitting 
the specimen should be given an immediate report. The majority of the Fatholo- 
gists, experiment station directors, and animal husbandmen asked to have the 
farmer-owner’ receive a report. 

Should reporting of infectious disease outbreaks be required bg law and c a m  ajine 
for failure to report? (Chart 16.) Although many states now require the reporting 
of a specific group of infectious diseases, many do not. Although the majority 
agreed that the reporting of infectious disease outbreaks should be required by law, 
a great many pointed out that a fine for failure to report could not be enforced, 
but that a reasonable program should be encouraged. Some reporters stated that 
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persistent failure of the licensed veteriwrian to make reports should be cause for 
revoking his license.. 

How do gou suggest bolstering the i d q u a t e  supply of veteriwrg pathologists? 
(Chart 17.) It was almost the unanimous opinion that increasing the salary of 
the veterinary pathologist would quickly fill the admitted shortage. One reporter 
stated that we need more veterina.ry pathologists with or without “this fantastic 
program” ! 

XVII 
How Do You Su gest Bolsteeing the Inadequate Supply 01 vetez-inacy Pathologists ? 

o IO m M 40 50 80 70 80 90 IOO 
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C. Xncrcae rjalaeiea 

D. Self- correctable 
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E Do not recognize a shoetage 

CHART 17 

XVIII 
Should Sane Fopm of Pmgpam Concecned 

with the Collection, Publication, and Distcibution 
of Mocbidity and Moptalit Statistics 

Be Instituted Irnrne&ately ? 

CHART 18 

Should some form of program concerned wi th  the collection, publication, and distri- 
bution of morbidity and mortality stutitdics be instituted immediatelg? (Chart 18.) 
It was generally agreed that some form of program should be established. 

SUMMARY 

In 1945 it was shown that there were no formal agencies engaged in collecting, 
compiling, printing, and distributing morbidity and mortality stahtics for animals 
in the United States. It has also been shown with unanimous agreement that there 
is an urgent need for vital-statistics reports. The type of program which this com- 
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xrittee feels is desirable was outlined and approved by the executive committee of 
this organization in 1946. The results of a poll participated in by those who will 
be actively engaged in collecting field information, making diagnoses, assembling 
data, and, finally, using this data for the control of disease, has been presented. 

A separate paper prepazed by Professor Snedecor, describing “An Experiment 
in the Collection of Morkidity and Mortality Data on Farm Animals,” conducted 
in the State of Iowa, initiated by the National Research Council, and directed by 
the statistical laboratory of Iowa State College, has been presented as a guide for 
the initiation of a collecting program. A paper, “The Public Hal th  Significance 
of Morbidity and Mortality Statistics of Domestic Animals,” presented by Dr. 
James H. Steele, Chief, Veterinary Public Health Section, States Relation Division, 
U. S. Public Xealth Service, Washington, D. C., indicates a separate need. 
The committee is aware of the time and thought given by the reporters mho com- 

pleted the questionnaire, and wish to express thcir gratitude. 



THE ERADICATION OF BOVINE TUBERCULOSIS 
FROM ISOLATED CENTERS 

E. V. MOORE, D.V.M. 
Assistant Commissioner of Agriculture and Markets, Albany, N .  Y .  

. The eradication of tuberculosis from isolated centers is one of our greatest eco- 
nomic problems in disease control today. A review of the record of our tuberculosis 
eradication program in this country and in New York State shows the great task 
that has been accomplished and stresses the necessity of ferreting out the last 
isolated case of this great enemy of the livestock industry. 

Thirty years ago bovine tuberculosis caused the greatest economic loss, both 
actual and potential, to the dairymen and beef breeders in thk country. Few 
cattle diseases are more ancient in origin, have spread over a larger portion of the 
earth’s surface, are more chronic in nature or more insidious in their diasemination. 
Since 1882, when Robert Koch, a German bacteriologist, discovered the micro- 
organism which causes this disease, the livestock industry has been planning some 
way to control it. 

In 1916, a joint Federal-State plan was inaugurated to eradicate bovine tuber- 
culosis from the entire United States by the test-and-slaughter method, with indem- 
nity payments to the owners for reactors. Mhny then believed that this would be 
impossible. No other country had ever attempted such a large disease-eradication 
program. 
A statement compiled from the records of the United States Division of Meat 

Inspection shows that in 1917 the carcasses of 195,488 cattle were retained because 
of tuberculosis; 40,746 of these were condemned. This indicates how frequently 
advanced tuberculosis was found in animals sent to federally inspected packing 
houses. Many animals in the advanced stages were not shipped to such estab- 
lishments as there were other slaughterhouses that did not have federal inspection 
where questionable animals could be consigned. During the ssme year, 76,807 
hogs were condemned for bovine tuberculosis. These figures give but a partial 
idea of the magnitude of the economic loss from bovine tuberculosis in this country 
in 1917, since they represent only the losses of animals slaughtered in establishments 
that were under federal meat inspection. The enormous economic loss that our 
dairymen and breeders were suffering because of bovine tuberculosis a t  that time 
will never be known. 

Professor H. R. Smith, General Manager of the National Livestock Loss Pre- 
vention Board, recently presented the following under the caption “Bovine Tuber- 
culosis Declines 98 Per Cent”: 

The Federal meat inspection records, which give us a true picture of conditions, 
show that in 1916, the year before the national tuberculosis eradication campaign was 
started, 2.35 per cent of all cattle slaughtered had tuberculous lesions. By 1943, only 
.oBs per cent of all cattle slaughtered under Federal inspection showed lesions and 
were retained for the disease-a reduction of 98 per cent from the 1916 figure. The 
number of beef carcasses condemned has been reduced from 40,746 in 1917 to 1,248 in 
1943, ala0 a reduction of 98 per cent. 

239 



240 E. V. MOORE 

In addition to this grwt economic loss, bovine tuberculosis also caused consider- 
able infection in man. The studies of prominent research men indicate that the 
full extent of bovine tuberculosis infection in man was not recognized until recently. 

A great educational campaign was required preceding the actual program, since 
many responsible people, including breeders, opposed the testing procedure. It 
took thirty years and 250 million dollars appropriated by the federal government, 
the states and the counties to bring this disease under control. As a result of con- 
certed effort, the national percentage of infection has been reduced to less than one& 
fourth of one per cent. Nearly four million reactors to the tuberculin test have 
been slaughtered; one-fourth of them originated in New York State. 

In New York State, such an eradication campaign threatened to be particularly 
hazardous to the dairy industry because of our brge cattle population and high 
percentage of infection. This state has spent more than sixty million dollars in 
addition to the millions spent by its counties and the federal government to reduce 
the average infection from 26.6 per cent to 0.15 per cent. In New York State- 
and I assume this to be true throughout the United States-the decrease in the 
number of reactors and the lowering of the percentage of infection have created 
the impression that bovine tuberculosis is eradicated and that our Bureau of Animal 
Industry has been relieved of most of its work in connection with this disease. This 
is far from the truth. Bovine tuberculosis is still a threat to our livestock industry. 
The conservation of tuberculosis-free herds is just as important as their creation. 
They must be retested regularly to prevent re-infection. As evidence of the need 
for constant vigilance, during the hcal year ending April 1,1947, we tested 51,917 
herds comprising 1,186,232 cattle, of which 1835, or 0.15 per cent, reacted. 

It will take longer to eliminate the last hundred reactors from our herds than it 
did the first million. This campaign will not be so spectacular as was the earlier 
one but it will be a great service to the livestock industry. We must constantly 
check our herds until the last reactor is removed. If this is neglected, the disease 
will re-establish itself in a few years and all the effort which has been expended to 
control the No. 1 enemy of the livestock industry will be lost. 

The conservation of our tuberculosis-free herds is economically sound. The 
economics of the tuberculosis-eradication program is clear and definite. The vast 
saving in beef alone has more than paid for all federal, state and county expenditures 
for the eradication campaign. Provided we keep the disease under control, this 
saving will continue to pay for the program over and over again in the years to 
come. In other words, the great economic saving to the livestock owners and the 
benefit to the human family because of a safer milk supply really have cost nothing. 
Tuberculosis eradication has been a paying investment and a great tribute to the 
livestock officials and the army of veterinarians who made it possible. It is the 
first time that any contagious disease of such widespread and vast economic impor- 
tance has ever been brought under control in an entire nation. It is a perfect 
example of what well-organized cooperative control measures can accomplish. 
All the cooperating groups are to be congratulated for accomplishing what seemed 
to be an insurmountable task in 1917. 

The federal meat-inspection records show that animals retained for tuberculosis 
increased 300 per cent from 1908 to 1917. This shows how rapidly tuberculosis 
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bpread ‘in the livestock of this country in nine years. If the national program of 
eradication had not been inaugurated in 1917, our situation at  the present time 
would be similar to that in England today. L. Jordan, of the British Medical 
Research Council, states: 

No less than 30 per cent of the cattle in England are affected by tuberculosis. In 
England, 5.2 per cent of all deaths in man due to tuberculosis are the reeult of the 
bovine tubercle bacilli and 25 per cent of the deaths from non-pulmonary tuberculosis 
are due to the bovine tubercle. Milk samples from various cities show virulent 
tubercle bacilli in from 2.9 to 11.1 per cent. 

In his “Bovine Tuberculosis in Man’? written in 1937, A. Stanley Griffith of the 
British Royal Commission on Tuberculosis states: 

It is impossible to compute how many people have died from infection with the 
bovine tubercle bacillus since 1911, or what it has cost or is costing in providing insti- 
tutional treatment for crippled and in other ways incapacited human beings. When 
to all this are added the economic losses from bovine tuberculosis among animals, 
the tribute paid to the bovine bacillus must be enormous. 

In view of this situation, it is questionable whether an eradication program would 
be economically sound in England at  present. 

We must not let our conditions revert to those in England; we must maintain the 
economic advantage we have won in controlling bovine tuberculosis. We have only 
to look at the record to appreciate the ground that has been gained. The death 
rate in man from nonpulmonary tuberculosis was 22.5 per 100,000 population in 
1917. This had been reduced to 2.4 per 100,000 in 1945. During the same period, 
federal meat-inspection figures show that the number of cattle condemned has been 
reduced from 40,746 to 1,248, which is a reduction of 98 per cent. The same 
records show that hogs condemned for tuberculosis had been reduced from 0.19 
per cent in 1917 to 0.022 per cent in 1943. 

In military campaigns, when the conquering nation has the strength of the enemy 
greatly reduced, the war is over. In disease-control work this is not true. The 
small percentage of cattle left which harbor the infection can extensively recreate 
the disease in a very short time. In New York State our Bureau of Animal Industry 
realizes its responsibility in controlling bovine tuberculosis. We are trying to 
solve the problem of eradicating the disease from the herds in which it still exists. 
We have realized for some time that when the routine testing procedure was applied 
to such herds it sometimes failed to reveal all of the open cases of tuberculosis that 
existed. 

Our Bureau of Animal Industry, in a cooperative program with the New York 
State Veterinary College, secured the services of Dr. Alexander Zeissig to study 
our tuberculosis eradication problems in New York State. Dr. Zeissig was a 
Bacteriologist at the Veterinary College and is now associated with the New York 
State Department of Health. His work has been very helpful to us in planning a 
campaign to control bovine tuberculosis in this state. Dr. Zeissigk report entitled 
“Report on the Joint Project of the Department of Agriculture and Markets and 
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the New York State Veterinary College at Cornel1 University for the Study of 
Problems in Connection with Tuberculosis Eradication” states: 

Participating in the postmortem examination of the animals studied in this project 
soon taught us three things: First, reactors from herds subject to routine testing in 
clean areas prove on postmortem to be mostly no-visible-lesion cases; second, most 
reactors from known infected herds show evidence of recent infection, the open case 
responsible being only occasionally found among them; third, the only way to com- 
prehend what the tuberculin test you conducted has accomplished is to observe the 
postmortem examination yourself. 

Two distinct problems became clearly defined: First, to reduce the slaughter of 
no-visible-lesion cases from noninfected herds, which objective we found retesting 
would accomplish; and second, and more important, it was obvious that routine 
testing was usually inadequate to detect the open cases in infected herds. We under- 
took studies in such herds to evaluate special procedures. Experience extending over 
a period of two years has convinced us that the field control of tuberculosis should be 
similarly divided. 

We recommend the following procedures based on this experience: 

A .  Routine testing of presumed uninfected herds 

As long as tuberculosis continues to exist anywhere, there is always a degree of 
possibility of an infected animal being introduced into a herd due to the interstate 
and intrastate traffic in dairy cattle. In order to detect these infected animals a~ 
soon as possible, routine testing of all herds of cattle should continue. 

The accredited veterinarian conducting a tuberculin test on a presumed uninfected 
herd is placed in a d fficult position if he encounters reactions. Unfortunately, cows 
do not oblige by reacting either positively or negatively in a clear-cut fashion. The 
swellings presented to the veterinarian for his judgment range from the slightest 
enlargement a t  one extreme t.0 the other extreme of fist-sized swellings in which there 
are hemorrhage and necrosis. The latter are true tuberculin reactions due to a 
tuberculous infection. ExFerience has taught us that animals in which such severe 
reactions are seen will show evidence of recent infection on postmortem examination. 
They are at the peak of the allergic state. Such reactions present no problem. The 
less conspicuous ones, however, either m y  be observed in an animal in which the 
allergic state has been dulled, as in one extensively infected, or they may be due to 
sensitization with some other organism related to the tubercle bacillus. The veterin- 
arian must decide which of these causes is responsible. We propose that the term 
“reactor” be applied to those reactions of unquestioned nature, and suggest that the 
term “deviator” be applied to those the significance of which ie doubtful. 

We propose that: 
1. 
2. 

3. 

All reactions, regardless of size, be recorded on the test chart. 
If the accredited veterinarian would like assistance in interpreting the reactions 
which he observes, he be urged to seek consultation from a colleague or an official 
veterinarian. 
The situation in each herd be thoroughly studied and evaluated before a decision 
is arrived at. 

We suggest the following guiding principles : 
Where reactors are found: If there ie an unquestioned tuberculin reaction in 

any individual, all of the animals showing swellings of any size whatever, in- 
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cluding deviators, should be condemned. The animal with the smallest reaction 
may be the open case which caused the outbreak. 

Where only deviators are found: 
a. 

b. 

C. 
d. 

e. 

f .  

Search carefully for skin lesions. If these are found in all deviators, the 
animals may be safely recorded as suspects and left in the herd. 
Deviators without evidence of skin lesions, in practically all instances; can be 
safely left in the herd as suspects. 
All deviators left in the herd shall be recorded as suspects. 
They shall be retested on the opposite side in 60 days. On this retest animals 
infected with tuberculosis will usually react as well or better than on the 
original test, On the other hand, in animals which would prove to be no- 
visible-lesion cases on postmortem, the reaction, being of a temporary nature, 
will either fade or disappear altogether. 
The h a 1  decision on the status of the animal shall be based on this 60-day 
retest. 
Where suspects are passed clean on this g0-day retest, the entire herd should 
be retested one year after the date of the original test. This should be done 
even though herds in that mea are ordinarily retested at greater than yearly 
intervale. 

4. Herd status shall be based on the results of the postmortem examination of the 
reactors slaughtered. For example, if reactors from an accredited herd fail to 
show lesions of tuberculosis on postmortem examination, the accredited statue 
of the herd shall continue without retest. 

B.  Special testing of houm infkcteti herds 
Routine testing of known infected herds is entirely inadequate to solve the prob- 

lem of finding the open case. These herds require special attention. They should 
be in charge of a specialist who will work with the accredited and local official vet- 
erinarians in solving this problem. Such a specialist will develop skill kept keen by 
the experience obtained in frequent observation of true tuberculin reactions. He 
must also exercise considerable ingenuity in searching for the source of the infection. 

We recommend that: 
1. 

2. 

3. 

4. 

5. 

6. 

The known infected herd must be placed under the strictest quarantine. Ani- 
mals removed must be slaughtered immediately. 
The postmortem examination of the original reactors should be observed, if 
possible. If this is not done, the postmortem reports should be carefully 
studied in an effort to determine if an open case WM included in the original 
reactor group. 
The herd should be subjected to special tests, such aa the cervical or a modified 
subcutaneous. 
The specialist should actually observe the postmortem examination of all reac- 
tors which are removed from known infected herds. This is the only way that 
he can evaluate what he has accomplished by his testing and this practice also 
gives him a basis for deciding his future course of action. 
Cattle with open lesions are almost always the source of infection. However, 
in rare instances where special tests (under 3) fail to reveal an open case in the 
herd, the possibility of a human as the source of infection should be investigated. 
Sometimes this search, too, proves fruitless. In one instance in a problem 
herd which formed part of this experiment, a dog was found to be responsible. 
The entire purpose of this work with problem herds should be to find, and elim- 
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inate, the open case of the disease. All too frequently this animal does not 
react to routine tests and sometimes she gives only a slight reaction even with 
the special tests. 

C .  Postmortem ekamination 
1. Postmortem examination of reactor cattle should be observed by all veteri- 

narians a t  every opportunity. If the accredited veterinarian can not do this, 
then the official veterinarian responsible for that area should be present. 

2. Meat-inspection reports contain only data required for the disposition of 
carcasses for human consumption. They are not satisfactory for disease- 
control work. They should be altered to include the necessary information, 
or a special supplementary form should be provided for the livestock sanitary 
official on which the information he needs would be recorded. The disease- 
control official is interested in whether or not the case was open, even if the 
tuberculosis is local. He would also like to know whether the animals slaugh- 
tered represented recent infection or whether the infection was of long standing. 
He would thus be in a position to gain some insight into the situation he faces 
in trying to eradicate tuberculosis from the herd. 

In our Bureau of Animal Industry we have been following these recommendations 
of Dr. Zeissig in controlling tuberculosis in our problem herds, and the results have 
proved them to be both practical and effective. We are concentrating on herds 
where bovine tuberculosis is known to exist, and a t  the same time are testing all 
the cattle in the state a t  least every three years. 

We believe that our program is sound and that we are getting results. The 
bovine tuberculosis control situation, in New York State at  least, is like a forest 
fire that has been stopped by heavy rain but in which big logs are still smoldering. 
They can burst into flame after a few days of dry weather and sunshine and recreate 
the forest fire. I hope that all the agencies which brought bovine tuberculosis 
under control in this country will reunite in a final effort to extinguish the last 
remaining sources of infection. Constant vigilance is the premium we must pay 
to insure the continuance of our present favorable economic position. 



A CONTINUATION OF THE STUDY OF NO VISIBLE 
LESION REACTION TO TUBERCULIN 

C. E. FIDLER, M.D.C., Superintendent, AND L. R. DAVENPORT, D.V.M. 
Division of Livestock; Idustry, Springjield, Ill. 

During the December, 1946, meeting of this Association, Dr. F’idler presented 
a paper entitled, “No Visible Lesion in the Bovine and Its Relation to Avian Tuber- 
culosis.” Dr. Fidler’s paper recognized the progressively increasing number of no 
visible lesion reports. His paper recognized certain theories, previously advanced, 
relative to the cause of no visible lesion reactions to tuberculin: 

(1) The possibility of bovine sensitization to the avian strain of the tuberculosis 
organism and the corresponding relationship between no visible lesion reactions 
and avian tuberculosis infection; 

(2) Bovine sensitization to tuberculin by prior invasion of the bovine strain of 
the tuberculosis organism; 

(3) The development and existence of tubercles prior to the injection of tuber- 
culin; 

(4) The theory of mutation or transformation of the tuberculosis organism from 
one type or strain to another with particular reference to the possibility of the 
transformation of the avian strain to the bovine strain wherein the early presence 
of the avian organism might sensitize the bovine to tuberculin without the pro- 
duction of lesions; 

And, lastly, the theory of bovine sensitization to tuberculin resulting from certain 
=prop h ytic , non-pathog enic, organisms. 

Dr. Fidler presented a personal view, dealing with the period or stage of incubation 
in tuberculosis infection, suggesting a correlation between the incubative stage and 
no visible lesion findings. He proposed a possibility of discrepancy in the field 
application of the tuberculin test wherein localized areas of swelling might result 
from localized trauma or infection, such areas of swelling simulating typical tuber- 
culin reactions accounting for some of our no visible lesion reports. Finally, Dr. 
Fidler’s paper reported the findings of a survey made in Stephenson County, Illinois, 
where a sudden “break” or rise in bovine tuberculosis incidence had occurred. 
The survey was made in an attempt to prove a relationship between no visible 
lesion bovine reactions and avian tuberculosis but, contrary to previous contention, 
the survey indicated an inverse relationship between no visible lesion bovine reac- 
tions and avian tuberculosis since the greater percentage of no visible lesion reactions 
occurred in areas of lesser avian tuberculosis infection as demonstrated by test. 

The purpose of this paper is to report further study into the cause of no visible 
lesion bovine reaction to tuberculin, with particular attention to the stage of incu- 
bation, using for study material that same county upon which Dr. Fidler’s report 
of last year was made. 

Investigation of the bovine tuberculosis history of Stephenson County over a 
6-year period immediately preceding the “break” in 1945 has revealed an average 
bovine tuberculosis incidence of 0.26 per cent. This percentage represents infection 
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in an average of 46 herds over this period, with an average of 119 total reactors of 
which 61, or 52 per cent, mere no visible lesion reactors and 58, or 48 per cent, were 
lesion reactors. This 6-year average incidence involved fourteen of the seventeen 
townships of this County. One township, near the center of the County, and two 
adjoining townships, in the extreme southwest corner of the County, presented no 
history of tuberculosis prior to 1945. During the 1945-46 tuberculosis “break” 
in this County, 158 reactors were taken from the 46 herds with a previous history 
of infection representing an incidence increase of over 32 per cent over the previous 
incidence. Of the 158 reactors, 50 per cent were no visible lesion and 50 per cent 
were lesion reactors. During this period, 552 herds with a previous negative tuber- 
culosis history showed infection, with a total of 1502 reactors. Of this number, 

CEAEZT 1 .-Cattle population for Stephenson Countg from 4/22/46 to 6/10/46-47,&6 
(2113 herds) 

1. Break down reactors in the respective herds prior to 1945 
46 herds infected prior to 1945 

Reactors No lesions Lesions Cond. 
119 61 52 6 

Ratio-52 per cent no visible lesions, 48 per cent lesiom 

2. Relationship of above history to 1945 and 1946 reactors 
Same herds as in No. 1 with reactors found in 1945 and 1946 

Reactors No lesions Lesions Cond. 
158 79 75 4 

Ratio-50 per cent no visible lesions, SO per cent lesiona 

8. 1945 and 1946 infection of herds previously negative 
Herds Reactors No lesions Lesions Cond. 

Rat io48  per cent no visible lesions, 52 per cent lesiona 
552 1,502 730 762 10 

730 or 48 per cent were no visible lesion, and 772 or 52 per cent were lesion reactors. 
Of the 552 previously negative herds, 374 produced lesion reactors, 243 of which 
produced initially 82 per cent lesion reactors. Of the 552 herds, there were 157 
herds producing no visible lesion reaction only. 
In the retesting of this County, the herds producing only no visible lesion reactions 

initially have shown no subsequent reaction and have been cleared. Retests of 
herds showing heaviest lesion reaction initially have produced an increased per- 
centage of no visible lesion reaptors. As shown by a breakdown of the retest 
history of 114 previously negative herds-that is, negative prior to the “brea.k” 
in 1945-five herds showing initial lesion infection have shown subsequent lesion 
infection by retest. Three herds showing initially no visible lesion reaction have 
shown subsequent lesion reaction by retest whereas fifteen herds showing initial 
lesion reaction have shown subsequent no visible lesion reaction, with approximately 
forty herds showing no visible lesion reaction on last retest. 
In attempting to analyze events in Stephenson County over the past seven years, 

we find only about 2 per cent of the herds of this County showing reaction to test 
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prior to the “break” in 1945. We find an average infection incidence of 0.26 per 
cent with a no visible lesion incidence of 52 per cent. 

We find three townships in this County with no infection prior to 1945, one of 
these townships completely surrounded by infection or by townships in which 
infection had been found. 

We find that tuberculosis incidence in the counties adjoining Stephenson County 
no higher than 0.41 per cent. 

CHART 2.-Retest hi8tory-jindings in  668 herds with no history of infection prior to 
19.46. Initial reaction and retest reaction trend 

1. Herds with only no visible lesions (initial reacti’on) 
Herds N o  lesions 
157 256 Negative retests. . . . . . . .cleared 

2. Herds with more than one reactor with mixed lesions and no visible lesions initial 
reaction 

N o  
Herds No.1~. Les. Cond. Herds retested les. LeS. 

131 283 254 6 27 29 15 

3. Herds with 82 per cent lesions on initial test Retest Trend 
Lesions No. 

Herds 1st test No. les. Cond. Herds retested les. LeS. 
243 451 91 4 35 30 16 

4. Herds with no lesions on initial test. Lesions on next test 
No lesions Lesions 

Herds 1st test next test 
21 41. 26 

CHART 3.-Findings in 114 previously negative herds with heavy initial lesion and 
lesion--no visible lesion reaction-8hom-ng retest reaction trend 

Lesion to lesion N.V.L. to lesion Lesion to N.V.L. N.V.L. last test 
6 herde 3 herds 15 herds 40 herds 

Average intervals between types of reaction as disclosed by retest 

No visible lesion to lesion 
2 to 5 months 

Lesion to no visible lesion and no visible 
lesion to no visible lesion 

8 to 10 months 

We find the areas from which the greater percentage of cattle were imported 
into Stephenson County with a tuberculosis incidence of approximately 0.04 per 
cent with a no visible lesion incidence of 52 per cent. 

Then, suddenly, on the 1945 reaccreditation test, we find an increase of over 32 
per cent in the infection incidence in the herds with previous infection history. In 
addition, we find 552 herds with no previous history of tuberculosis infection pro- 
ducing reaction. 

With this, we find a high percentage of initial lesion reaction in -the herds with 
previous negative history and an increased percentage of lesion reaction in herds 
with previous infection history with a generalized initial lesion and no visible lesion 
incidence. 



248 C. E.  FIDLER AND L. R.  DAVENPORT 

We h d  a consistent lesion to no visible lesion trend in the retests in this Cowity, 
with an increased percentage of no visible lesion reactions as the retesting progresses. 

In previously negative herds producing only no visible lesions on initial test, we 
find an exceedingly low percentage of subsequent reaction to retest, with the prompt 
clearing of 157 herds, as previously stated. 

The evidence presented in this one County in Illinois at least tends to indicate 
a relationship between lesion and no visible lesion reactions in tuberculin testing 
and correspondingly to identify no visible lesion reactions with bovine tuberculosis 
infection as demonstrated by lesions. It is felt that the evidence obtained from . 
the records in this one County is not sufEcient for a definite orientation of the no 
visible lesion reaction. Pcrhaps a similar study of the tuberculin testing over a 
greater area and on a greater number of animals would indicate more clearly the true 
significance of the no visible lesion reaction. It is believed however that sufficient 
evidence has been produced by this County to indicate that the stage or period of 
incubation should be given credence in the study of no visible lesion reactions. 
This feeling results from the study of the reaction sequences disclosed by the retests 
of herds showing initial lesion reaction. In the retest disclosure of no visible lesion 
reactions, we find intervals of greater length on the average between no visible 
lesion and no visible lesion reaction following initial lesion reaction in a herd than 
is  found in the no visible lesion to lesion reaction. 
In this direction, it is impossible to even approximate from the evidence so far 

obtained the time element involved in the incubative stage of bovine tuberculosis 
infection but we have discovered definitely that in the individual herds showing 
infection prior to 1945 such infection was statically of a mixed lesion and no visible 
lesion character with a greater percentage of no visible lesion reactions. We have 
found that, co-incidental with the discovery of the increased infection in this 
County, the mixed character of the reaction persisted but with a change in the 
occurrence of the two types of reaction wherein the no visible lesion to lesion ratio 
was reversed. We have found also that with the decline in incidence of infection 
in this County, herds showing initial lesions and mixed lesion and no visible lesion 
reactions produced an increasingly greater number of no visible lesion reactors as 
the retesting progressed, returning the no visible lesion to lesion ratio to the pre- 
break status. 

Accepting the 6-year pre-break infection incidence of 0.26 per cent as a normal 
static condition and the corresponding 52 per cent no visible lesion reaction as a 
normal static condition, in view of the sudden occurrence of lesion and mixed 
lesion and no visible lesion reaction we may well assume that animals could react 
to the tuberculin test and be removed as no visible lesion reactors during the incu- 
bative stage of infection prior to the development of lesions. In view of Dr. Fidler’s 
report of last year and the evidence presented at this time, this conclusion seems 
far more logical and acceptable than any inference which might result from the 
application of theories relative to a relationship between no visible lesion bovine 
reactions and avian tuberculosis; bovine sensitization to certain saprophytic non- 
pathogenic organisms, or the theory of mutation or transformation. In  View of 
the evidence herewith presented relative to the consistent lesion and the mixed 
lesion and no visible lesion reactions initially produced in herds and the subsequent 
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finding upon retest of an increased no visible lesion reaction in those herds, the 
theory relative to discrepancies in the field application of the tuberculin test is like- 
wise discounted. 

In  conclusion, it is acknowledged that this report is the result of only casual or 
superficial observation of an exaggerated tuberculosis incidence in the state of 
Illinois. It is not intended by any means that this report will answer the question 
arising out of the numerout3 no visible lesion reactions, nor provide an answer to 
the increasingly serious economic and sanitation problem arising out of the pro- 
gremively increasing number of no visible lesion reactions. Nevertheless, in view 
of OUT studies of the no visible lesion situation in the state of Illinois, it is firmly felt 
that the no visible lesion reactor should be regarded as a debi te  and dangerous 
component of bovine tuberculosis infection and it is earnestly hoped that this 
report has presented data which wil l  assist in a more productive research of the no 
visible lesion situation. 

1 



THE IMPORTANCE OF THE CONTINUATION OF SYSTEMATIC 
TESTING IN THB CONTROL OF BOVINE TUBERCULOSIS 

A. J. GLOVER 
Fort Atkinson, Wis. 

This nation has bovine tuberculosis under control. It is an open question 
whether this disease can ever be entirely eradicated. The time may come when 
we have an improved diagnostic agent that will lead to the complete eradication 
of all living animals stricken with bovine tuberculosis. It ir well that we keep in 
mind we still have the “seed” for praducing bovine tuberculosis and, unless care 
is taken, we can be back in the same position, or even worse, than we were in the 
year 1917 when we started to systematically eradicate thb scourge from our live- 
stock. 

To me it is a great compliment to our organization that we were able to subdue 
bovine tuberculosis and place i t  under complete control. This not only emphasizes 
good work on the part of the membership of our organization and those who coop- 
erated with us, but it should strengthen our belief in how effective a democracy 
can be when it devotes itself to doing the iizht thing in the right way and a t  the 
right time. No other nation in the world has ever attempted to eradicate bovine 
tuberculosis. In these times, when we are speaking rather lightly of the effective- 
ness of democracy, we should take time to dwell for a moment on the advantages 
of elimhuting one of the great scourges of the nation, or at least placing it under 
full control. 

In pointing out the importance of continuous testing to keep bovine tuberculosis 
under control, let us consider the reasons. It is my opinion the contracting of 
bovine tuberculosis by humans was the most important reason for getting rid of 
it in our livestock. Only five years ago Dr. D. C. Lochead of the City Health 
Department of Rochester, Minnesota, disccssed the subject, “Bovine Tuberculosis 
in Humans.” In that address he made the following statement: 

, 

’ 

It must be very gratifying to you who have labored and fought so long to prevent 
bovine tuberculosis in humans, to realize how well you ‘succeeded. Twenty-five 
years ago in medical clinics and even on the streets everywhere, humped backs, 
twisted spines, ruined hip joints, and scrofulous neck glands were common sights. 
Today such are seldom seen, and medical clinicians have difficulty finding cases for 
demonstration to their students. 

In the year 1911 at  our annual conference Dr. J. Arthur Myers discussed the 
subject, “Bovine Tuberculosis Eradication in the United States and Its Resulting 
Beneficial Effects on Human Health.” I quote a parazraph from his address: 

In the entire history of tuberculosis control, there is no accomplishment which even 
approaches that of the veterinarians and their allies in the United States. There are 
not sufficient superlatives in the English language to adequately describe your ac- 
comphhmente and pay the tribute that you deserve. In reviewing much of the 

250 
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195,488 2.10 
112,924 1.15 
15,816 .14 
4,017 .028 

literature by men and women who advocated the control of tuberculosis in cattle, 
one finds a constant predominant aim; namely, to protect human beings against the 
bovine type of tubercle bacillus. 

8,468 .08 40,746 
4,342 .04 27,413 

615 .005 3,388 
112 .0007 939 

Bovine tuberculosis is both a health and an economic question. It is unnecessary 
to discuss in detail the livestock losses sustained when this disease was prevalent 
throughout the nation. Briefly, the losscs can be shown by quoting some of the 
statistics. (See Table 1.) 

These statistics give a partial understanding, a t  least, of the losses sustained by 
harboring tuberculosis in our herds and flocks. Those of us who were in contact 
with farmers, had the opportunity to visit them and see their herds, discovered 

-43 
.28 
,031 
.m 

TABLE 1.-Decreases in losses from tuberculosis in cattle and hogs 
Table showing the number of cattle, exclusive of reactors, slaughtered under 

Federal Inspection, the number and percentage retained, and the number and 
percentage of entire carcasses sterilized and condemned for tuberculosis. Compiled 
from records of the United States Division of Meat Inspection. 

.51 

.32 

.036 

.m7 

1917 
1927 
1937 
1947 

~~ 

I 

3,978,168 9.89 91,543 
5,777,708 13.54 73,232 
3,435,434 9.48 17,667 
3,043,732 6.75 8,756 

9 , 276,049 
9,810,797 

10,853,778 
14,080,279 

.22 76,807 

.17 59,656 

.04 15,854 

.019 10,756 

.19 

.14 

.04 

.023 

.41 

.31 

.08 

.w 

United States hogs (all markets) 

1917 
1927 
1937 
1947 

40 , 210 , 847 
42 , 650 , 443 
36,226,309 
45,073,370 

many losses that were never recorded. So far as I know, no estimate was ever 
made of the loss of feed used in diseased herds, nor the loss sustained from lower 
prices in the market for animals due to their physical condition, nor the loss of time 
and the expense in wising replacements. I doubt whether the statistics on the 
losses of animals slaughtered, as given here, really represent a true picture of the 
expense of this disease. We believe we can estimate the annual loss at several 
millions more than were reported by our federal government. 

Let us see what may happen where estimates of losses are not taken into account. 
The breeding of livestock is a long, slow process. We haven’t done 8s good a job 
of breeding as we should. We were handicapped at  one time because of bovine 
tuberculosis. Now, with a little care, we need sustain no lose from this disease. 
Take a good herd of dairy cows that has been bred through the years by the selection 
of proved bulls and the locating of brood corn. Records are made to find the 
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strains that would not only produce well but would reproduce regularly; will have 
longevity; be free from ills, especially calving difficulties and udder troubles. We 
recognize we haven’t done too much in accomplishing these desirable traits in our 
animals, but there is the opportunity now of doing it without the threat of bovine 
tuberculosis wiping out our life’s work. 

The loss which would come to the owner of a herd that is bred to produce and 
reproduce well, where the animals Iive a long time and are free from ailments, is 
greater than we can express in dollars and cents because all true breeders have a 
great pride in their work and in their accomplishments. It is well that we have 
this, for simply making money is not the stimulant which really lads  us forward 
in this nation. It is, rather, the stimulant of the desire to accomplish something 
that is of value to all humanity. 

Too much cannot be said concerning the importance of keeping tuberculosis 
under conthl, since it requires more than a lifetime to breed better dairy herds, 
better beef herds, better swine, or better flocks of chickens. To have all these 
years of endeavor wiped out, 116 they used to be when we had tuberculosis well 
disseminated throughout the nation, is nothing less than a great tragedy. 

While we have bovine tuberculosis well under control, there is need for us to be 
concerned about the avian type. According to a pamphlet prepared by H. R. 
8mith on tuberculosis in poultry and swine, I find the following: 

There are still many hogs infected with the avian type, from contact with poultry, 
though less than in 1922. In 1908,2.0 per cent; in 1917,g.g per cent, and in 1922,14.3 
per cent of all hogs slaughtered under federal inspection in the United States were 
retained for tuberculosis. 
In 1945 there were 3,556,582 hogs retained for tuberculosis, or 7.2 per cent of the 

total slaughter, and 12,445, or ,025 per cent condemned in their entirety under federal 
inspection in the United States, nearly all of which was of the avian type. The 
great bulk of these were hogs produced in the north central states where tuberculosis 
is very prevalent in poultry and the chickens are generally allowed the run of the 
premises. 

It is  rather shocking to find in the pamphlet, from which I again quote, that 

out of a total of 3,000,000 chickens tuberculin tested in the north central states during 
recent years, 10 per cent of the birds over 18 months old reacted as compared with 1.3 
per cent of those under that age. Nearly haIf of the flocks disclosed one or more 
reactors and were, therefore, tuberculous. On the average, out of six flocks that 
disclosed reactors only one showed external evidence of the disease such as thin 
breast, pale comb and; occasionally, lameness. 

Professor H. 0. Stuart, head of the Department of Poultry Husbandry, Rhode 
Island State College, writes: 

I would say that in this state farmers dispose of all birds at the end of the first 
laying year to the extent of replacing 96 to 98 per cent of the yearlings with pullets. 
There is no more practical way of eliminating tuberculosis in poultry that I know of. 
You are correct in your assumption that this has been the general practice in the 
northeastern etates for, lo, these many years; and it is usually the reason we ascribe 
to the !ow incidence of tuberculosis in poultry in this area. 
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Roy E. Jones, extension poultryman of the University of Connecticut, writes: 

Tuberculosis is a very uncommon disease on Connecticut poultry farms. I have 
been in this work over thirty ’years and I think I have encountered only three cases 
of tuberculosis in poultry. We have recommended disposing of all layers a t  the end 
of the first year for a number of years because of economic reasons. The pullets 
lay on an average of 50 eggs more per year than hens, and those 50 eggs are the profit. 

In 1945 the Poultry Department of Iowa State College published a folder, entitled 
“The All-Pullet Flock for Greater Profits,” in which it listed the following 
advantages : 

1. Lay more eggs in a year than hens; 
2. Live better than a mixed flock; 
3. Produce lower cost eggs than hem; 
4. Protect the hogs from avian T.B. 

It is well known that here and there throughout the United States we are having 
outbreaks of bovine tuberculosis. So far as we know, none of them have been 
particularly serious, but they have been of sufficient number and so well disemi- 
nated throughout the United States that they should stimulate us to a definite 
action, and should emphasize that bovine tuberculosis has not been wiped out. 

Perhaps I should give a few concrete examples. I will not mention states, but 
I quote the following from a letter by one of our state officials: 

We, too, have become entirely too lax during the war years when veterinary service 
was scarce and hard to get. Fortunately for us, there never has been any very ex- 
tensive infection of tuberculosis in this state. Everyone of the 77 counties was 
accredited on one test, which means that infection found was less than one-half of 1 
per cent. Lately, however, we have become just a little disturbed over the situation. 
Our per cent of reactors took a sudden jump in January that we are unable to account 
for, and which brings it strongly to our mind that perhaps we have not paid as much 
attention to tuberculosis control and eradication as we should have done in past 

Just recently we ran on to another herd of approximately 25 cattle in which 13 
reactors were found. This herd has not been tested for seven or eight years to our cer- 
tain knowledge. I a m  wondering if our experience here is being duplicated all over 
the nation. I happen to know that it is in our neighboring states on the north and, 
if that is a fair sample of what is going on in other states, there is truly cause for 
concern, if not alarm, and it is plainly evident that we are going to have-to tighten up 
all along the line. 

In our official testing program we test just enough cattle in each county every 
three years to meet the minimum requirements for remodification. In some counties 
we test as high as 10 or 15 per cent of the cattle population, but in most of them the 
figures are considerably less. In addition to our official work, there is, of course, a 
considerable amount of testing by private practicing veterinarians but, all in all, 
I doubt very much if much more than 2 per cent of the cattle population is tested 
every year. 

In my own commuiity last year on the road which leads past my farm there were 
two herds that had reacting animals. One was accidentally discovered when the 

. years. 
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owner had all the animals festxd, both for brucellosis tmd tuberculosis, for a d e  
which he was to hold on his farm. To t& man’s surprise, out of a herd of some 
70 head 29 reacted. Down the road on the other side of my farm was another herd 
with just a few reacting animals. This herd had reactors and it is being closely 
watched. 

The question immediately arose, ‘‘Where did the herd with 29 reactors get its 
infection?” The man was not buying in cattle, so we couldn’t reason it was brought 
in in that manner. Did it come from the birds? Did it come from visitors? This 
man was feeding raw skimmilk to his calves which was secured from a creamery. 
It doesn’h particularly matter how the disease got into these herds, except perhaps 
to give us a more intelligent understanding of the way this disease spreads. We 
must ever remember, so long as we have these germs in our land, there will be some 
may of disseminating them. This means we must everlastingly be testing in order 
to be certain of keeping the disease under complete control. 

The presence of reacting animals in these two herds caused me to appear be- 
fore the directors of the State Department of Agriculture and urge the making of 
an area test in our county. They granted this request. The test was made. In 
the whole county reactions amounted to 0.03 per cent. In other words, there are 
very few infected animals in our county, even though there are a considerable num- 
ber of anirnals brought in each year. I should add that the farm next to the one 
with the 29 reactors recently tested and reactors were found. 

Incidents like these lead to the question, “How often should all counties or 
accredited areas be tested in order to be sure we are keeping bovine tuberculosis 
under control?’’ It is my opinion we should test every herd in an accredited area 
at  least once every five years. 

We all appreciate this nation has been at war and it has not been possible to do 
as much testing as is emential in order to keep bovine tu5erculosis under control. 
There has been a tendency, also, for many to think after all reacting animals had 
been eliminated, it is useless to test oftener than once in ten years. We must al- 
ways remember men in every accredited area are bringing in animals, people are 
coming there, and infection may travel in other ways. It seems to me it would be a 
serious mistake on our part if we made it a rule to test not oftener than once in ten 
years. A five-year period is long enough if we wish to keep the losses from tuber- 
culosis a t  a minimum. 
This doesn’t mean no testing should be done in a county except every five years. 

Take the herds in our county that were found to be infected last year, and the 
farm next to it this year. It is my judgment these herds fihould be tested every 
Sixty days until they have had two clean tests. Then it would be well to wait &x 
months and test them all again. If no reactors were found, we would then place 
such herds on B yearly basis for b t i n g  for two or three tests. If no reactors are 
found, then they could be tested in the regular five-year period. I wish to empb- 
size it is a great mistake to neglect testing in any herd where infection is found. 
In other words, to say that an area test should be given every five years does not 
emphasize, as it should, the necessity of testing more often those herds that carry 
infection, and continuing frequent tests until it is certain all infection has been elim- 
inated. 

, 
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The accredited are= in Canada are tested oftener than are the accredited areas 
in our country. It is my understanding if the infection is reduced a certain per- 
centage, not to exceed one-half of 1 per cent, the area will be accredited for three 
years. If the infection does not exceed two-tenths of 1 per cent, the area may be 
accredited for six years. When infection is found, three tests are made six months 
apart. This, i t  seems to me, recognizes the importance of testing more often than 
once in eight or ten years as is the belief of some in our country. 

We have an accredited nation. But cattle are coming in from the outside. 
Certain restrictions are required. But, are they sufficient? In the past years we 
know a considerable number of infected cattle have been imported from Canada. 
We know, too, some of these infected cattle have been brought here because of 
crooked cattle dealers. They have them in Canada; we have them in this country. 
We all know, no matter what rules are laid down, these men will try to violate them. 
The duty of officials in this country and the duty of officials in Canada is to do all 
they possibly can to stop crookedness in the handling of cattle, for it is through them 
that much tuberculosis is spread in this nation. 

The question does arise, “Should we permit cattle to come in from any herd, from 
any state or nation, if they do not react to the tuberculin test and are held in quar- 
antine for sixty days?” This means we could take cattle from herds that have 
tuberculosis if the animals selected did not react to the test, were held for sixty days, 
and were found to be non-reactors upon a retest. It is my judgment it would be a 
mistake to do this. It is well known to those of us who had experience withT.B. 
eradication that many herds were reinfected by taking non-reacting cattle from 
infected herds and putting them into clean ones. We can all agree this practice 
should not be permitted. 

Then comes the question, “Shall we receive cattle from areas where they have 
eliminated all of the reactors but have not been accredited?” These cattle, of 
course, would be tuberculin tested, they would be non-reactors, held in quarantine 
for sixty days, and retested. I can imagine a great many would say we should 
permit cattle to come from such areas, and especially from herds that are accredited. 
It is my judgment we shouldn’t even permit cattle to come from such areas. In  
short, we have arrived at a time when no cattle should be permitted to come into 
this country unless they come from accredited areas and accredited herds. 

Of course, I can understand there are those who would say, “Couldn’t me bring 
in cattle from unrest.ricted areas if we held them in quarantine for six months?” 
I am not so sure-but that we could permit something like that but wouldn’t it 
be better for the livestock industry of Canada, the same as it was for us, to eliminate 
all reactors and make their entire country accredited? 

It is my opinion the sooner our neighboring country becomes an accredited nation, 
the more satisfaction will come to the officials and more profits to the livestock in- 
terests. We found that to be true here, why wouldn’t it be so in Canada? We all 
desire to exchange our livestock; it is to the advantage of both nations, but let us 
have the courage to require ourselves and other nations to formulate the right 
practices on which we can maintain healthy animals free from tuberculosis. We 
have only to review our history to know the cost in human lives, the cost in money, 
to have emphasized to us that no other course is safe. 



RESEARCH ON JOHNE% DISEASE AT THE REGIONAL LABORATORY 

A. H. GROTH, B.S., M.S., D.V.M. 

Regional Anima2 Disease Research Laboratory, Bureau of Animal Indwtq, 
Agricultural Research Administration, U. S.  Department of Agriculture, 

Auburn, Ala. 

The Regional Animal Disease Research Laboratory was established in 1937 for 
the purpose of doing fundamental research on infectious and parasitic diseases of 
livestock and poultry. Representatives from the experiment stations of the thir- 
teen states of the region and of the Bureau of A n i i l  Industry selected the diseasp, 
conditions on which work was to be done. The diseases selected were: Johne’s 
disease, internal parasites, and coccidiosis-all of cattle. 

Johne’s disease was selected as the infectious disease to be studied because of the 
realization of its effects on the cattle population in some foreign countries plus its 
potential danger to our own country and the fact that we had no workable knowl- 
edge for its satisfactory control. 
Work on the Johne’s disease project was started in 1938 under the direction of 

Dr. B. T. Simms, who was director of the Moratory until he became Chief of the 
Bureau of Animal Industry in November, 1945. The leader of the project mas 
Dr. Howard W. Johnson until July, 1946, when he returned to the Animal Disease 
Station, BeltsviUe, Maryland. From 1938 to 1942 Dr. B. F. Cox also worked on 
the project. In 1942 Dr. A. B. Larsen, who is now leader of the project, was as- 
signed to work with Dr. Johnson. 

Many problems confronted the staff because of the numerous phases that needed 
to be explored. It was decided that greatest progress in control of Johne’s disease 
could be accomplished if a more satisfactory diagnostic agent were available. 
Johnin and avian tuberculin had been used but neither had proved entirely effec- 
tive in detecting animals infected with M. para t~cu los i s ,  the cause of Johne’s 
disease. 

However, before johnin could be produced in any considerable amounts, it was 
necessary to improve the media on which the organisms are grown in the laboratory. 
Unlike many organisms, strains of M. parutubermlosis are very difficult to grow on 
artificial media. Before any degree of success was attained, it was necessary to try 
several hundred different media, both liquid and solid. 

It was found that there is much variation between different strains of the organ- 
ism. Some strains would grow well on certain media and not at  all on others. It 
was also found that while some media were satisfactory for the growth of stock 
cultures, they would not work for the primary isolation of M. purat~cuZosis. 
During this same period studies were being -de of the growth phases of the 

organism in relation to the potency of the johnin. It was found that in order to 
produce a johnin of high potency, it is necessary to have rapidly growing strains 
of M .  parduberculoais. 

In making these studies on johnin and similar studies on tuberculin and the inter- 
266 
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action between johnin and tuberculin, rab, mice, chickens, calves, and finally 
adult cattle were used in an attempt to find a suitable procedure. 

The procedure that has proved to be most satisfactory and which is now in use 
involves the artificial sensitization of yearling cattle by introducing one gram of 
heat killed acid-fast organisms in 60 cc. of sterile mineral oil directly into the abdom- 
inal cavity. 

Four to six weeks after receiving the sensitizing dose these cattle are highly sen- 
sitive to the allergens which are being studied and they are ready for use. The 
hair is clipped from areas four to six inches apart, the skin thickness is measured in 
millimeters with a specially designed dermal thickness gauge, and exactly 0.2 cc. 
of the allergen is injected intradermally. Forty-eight hours later the skin is again 
measured and the amount of reaction recorded. A different one cc. blue line glass 
syringe and a three-eighths inch 27 gauge needle is used for injecting each product. 

Field tests that were made soon after the production of a potent experimental 
johnin was accomplished, revealed that about one-third of the animals that react 
to johnin, also react to tuberculin. It was this development and the increasing 
number of N.V.L. tuberculin reactors which emphasized the need for more specific 
diagnostic agents to use in testing animals that are sensitized by some member of 
the acid-fast group of organisms. Cooperation of the chemists of the Pathological 
Division of the Bureau of Animal Industry and of the Allergen Division of the 
Bureau of Agricultural and Industrial Chemistry was sought on this phase of the 
problem. The above agencies have prepared and furnished to the Regional Lab- 
oratory for testing several hundred of these allergens. The testing of such products 
is still in progress. 

It was realized that there was, and still is, very little information on the amount 
and extent of Johne’s disease present in the United States. In  an early effort to 
acquire such information a limited survey was made in the southeastern states where 
92 herds containing 7011 cattle mere tested. Of this number 1053 cattle in 86 
herds gave positive reactions to intradermal johnin. l i t e r  work showed that this 
was too high a percentage to give an accurate picture of the Johne’s disease situa- 
tion. It developed that most of these herds had some history of Johne’s disease 
having been present for variable periods. 

A most interesting observation resulted from the testing of these 92 herds; namely, 
that there are three types of infected herds. Type one includes herds in which there 
is 10 to 25 per cent annual mortality from Johne’s disease. Type two includes 
herds in which the annual mortality from the disease is one to two per cent. Type 
three includes herds in which there are cattle that react positively to intradermal 
johnin and from which on postmortem organisms can be recovered that are indis- 
tinguishable from M. ~ U T U ~ U ~ C ~ O S ~ S .  There is, however, no history of clinical 
cases of Johne’s disease in type thrce herds. 

Recently the Tuberculosis Eradication Division, Bureau of Animal Industry has 
cooperated in studies to determine the amount of Johne’s disease present in certain 
areas. In conjunction with the reaccrediting for tuberculosis of Montgomery and 
Jefferson Counties in Alabama, all of the herds were tested with both tuberculin 
and johnin, Observations were made on the 72nd hour. Herds in Mobile County 
are presently being tested in the same manner. It is hoped that all of the cattle 
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in representative counties of other states can be tegted under the aame plan. Re- 
mlts of these tests are given in Table 1. 

Stained smears from the rectal mucosa of 163 cattle that gave positive or sus- 
picious reactions to johnin were examined for acid-fast organisms indistinguishable 
from M. par&bercubsis. Such organisms were demonstrated in 50.9 per cent of 
the reactors and 31.9 per cent of the suspects. 

Considerable study has also been made of the gross and microscopic pathology of 
Johne’s disease. Two types of macroscopic pathology were observed. The first 
type appeared to be less extensive, involving only the upper third of the villi, while 
the second and more severe type involved the entire wall of the intestine, with even 

TABLE 1.-Data on Johne’s disease survey conducted in Jeferson, Montgomery, and 
Mobile Counties, Alabama, in conjunction with the tuberculin test for reaccreditation 

of these counties 
(Mobile County results through September 30,1947) 

TUBERCULOSIS 

+ 
+ 
D + 
D 

D 

- 
- 

- 

+ - 
- 
+ + 
D 
D 
D - 

JeiTetson 

3 
5252 

3 
14 
14 
0 

25 
4 
0 

NO. OF CATTLE 

Montgomery 

3 
10,783 

1 
20 
10 
1 .  
14 
5 
6 

Mobile 

2 
2172 

0 
61 
18 
0 
7 
31 
1 

Total 

7 
18,207 

3 

42 
1 
46 
40 
7 

+ = positive reaction (3 mm. increased thickness or more). 
- = negative to test. 
D = deviator (less than 3 mm. increased thickness). 

a pin-point peritonitis apparent. There appears to be a correlation between the 
type of pathology and the type of herd, on the basis of clinical cases and mortality. 

The extensive testing of cattle, artificially sensitized with different members of the 
acid-fast group of organisms, seems to justify the observation that probably acid- 
fast organisms of soil origin, play a minor part in the non-specific sensitization of 
bovines. 
This series of tests in which intradermal injections of many allergens were made in 

different skin areas, demonstrated considerable variation in the sensitivity of these 
areas. The areas in order of their sensitivity are: first, the flank and the side of the 
neck, excepting the upper border; second, the side of the animal, and third, the 
back and caudal fold. No difference exists between the respective areas on the 
two sides of the animal. It may also be mentioned that two operators using the 
dermal thickness gauge can duplicate skin readings on the same animal with very 
slight differences. 
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PE1 
NO. PBBCEXT NO.SUS- CENT NO. PERCENT 

POSITIVE. POSITIVE PICIOUSt SUS- NEGATIVENEGATIVE 
PrnOUS ------- 

N. E. States ....... 9 13 7 10 52 77 
Middle West ....... 11 10 1 1 112 89 
South .............. 15 24 3 5 44 71 

Total .............. 35 13 11 7 208 SO 
,-------- 

Specimens from the intestinal tracts of 254 no visible lesion reactors have been ex- 
amined for the presence of acid-fast organisms indistinguishable from M. para- 
thculos is  with results given in Table 2. 

A total of 1096 specimens from the intestinal tracts of reactors to johnin and/or 
clinical cases of Johne’s disease have been examined fer acid-fast organisms indis- 
t-inguishable from M. paratuberculosis. Of these 266 were positive, 32 were sus- 
picious, and 798 were negative. 

Because no successful method of treating Johne’s disease is available, effective 
control must consist of preventing exposure of susceptible healthy animals. Since 
intradermal johnin is still in the experimental stage, and because there is a lack of 
information on the economic effects of johnin reactors in herds without clinical 
Johne’s disease, eradication has been attempted only in herds made economically un- 
profitable by the disease. 

No*mox 
PPoXtZEACH 

SECTION 

68 27 
124 24 
62 49 

254 

Testing at  3 to 6 month intrvals of all animals in such herds and the removal at the 
end of 48 hours of all animals showing 3 mm. or more increase in skin thickness, 
plus thorough cleaning and disinfection of premises should be practiced. This with 
the raising of calves, which are the most susceptible animals in the herd, entirely 
separate from the adult cattle, has been successful in ridding such herds of Johne’s 
disease. 

To summarize briefly: 
1. Research on Johne’s disease began a t  the Regional Laboratory in 1938. 
2. Suitable media were developed for maintaining stock cultures of M. para- 

3. An experimental johnin of comparatively high potency is being produced. 
4. Laboratory animals have been found to be unsatisfactory in Johne’s disease 

studies. 
5. Artificially sensitized year-old cattle are satisfactory for potency and apeci- 

ficity studiea of allergens produced from members of the acid-fast group of organ- 
isms. 

tubermlosis. 
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6. There are marked differences in sensitivity of ditrerent skin areas of cattle. 
7. Some cattle that are sensitized with M. tbmlosis will react to johnin and 

8. A dermal thickness gauge was developed to accurately measure the skin thick- 

9. Three types of Johne’s disease herds exist. 
10. The pathology of Johne’s disease vanes with the type of Johne’s disease in- 

fected herd. 
11. Surveys have been made to determine the extent of Johne’s disease in cer- 

tain ams. 
12. The test-and-slaughter method, with strict sanitation applied to the rearing 

of calves in isolation has been successful in eliminating Johne’s disease from several 
herds that mere econimically unsound because of the disease. 

13. Continued effort is behg made to find diagnostic agents of grater speci- 
ficity for Johne’s disease and tuberculosis. 

some of those sensitized with 216. parrart&mdosis will react to tuberculin. 

ness of experimental cattle. 



THE APPLICATION OF RJ3SEARCH FINDINGS IN TBE 
ERADICATION OF BOVINE TUBERCULOSIS 

HOWARD W.’Jom-so~, B.S., M.S., D.V.M. 
U.S.D.A., A.R.A., B.A.I., Animal Disease Station, Agricultural Research Center, 

Beltsville, Md. 

The continued decrease in the incidence of bovine tuberculosis from about 5 per 
cent in 1917 to less than 0.2 per cent in 1943 with the establishment of every State 
in the Union on a modified accredited status is generally accepted as a remarkable 
achievement. Since the beginning of the war, with the decrease in field personnel 
in tuberculosis eradication, together with a certain amount of complacency in ac- 
cepting our accomplishment as a completed job, this low percentage has been static 
until the last two years, when there has been an indication of a slight rise. It is 
evident from field reports recently obtained that the seeds of infection that remained 
may have been allowed to sprout and that the incidence of bovine tuberculosis may 
continue to increase. It seems that all concerned in tuberculosis eradication must 
be awakened and their d o &  concentrated to finish the job for which we have ac- 
cepted much praise. 

It is therefore thought advisable to discuss the possible field application of recent 
acid-fast research findings to the problems encountered in bovine tuberculosis 
eradication. 

DETECTION OF ALL TUBERCULOUS ANIMALS 

It would be ideal if all animals could be tested with a perfect test, the reactors 
slaughtered and the contaminated environment completely freed of the tuberculosis 
organism, all with one visit to each farm. However, we have long understood that 
this was impossible. The author, in collaboration with Drs. A. B. Larsen and A. 
H. Groth of the Regional Animal Disease Research Laboratory, Auburn, Alabama, 
Dr. Dennis Sikes, Agricultural Experiment Station, Knoxville, Tennessee, Mr. R. 
R. Henley and Dr. L. A. Baisden, Pathological Division, B.A.I., have endeavored 
therefore to study the factors which may influence the detection of tuberculous 
animals. 

Many have noticed that there is a marked difference in sensitivity or reactabilify 
in different animals, naturally infected with tuberculosis. It has been shown in 
sensitive humans (1) that a positive intracutaneous reaction may be obtained with 
an amount of Purified Protein Derivative equivalent to 5 millionths of a mg. of 
tuberculin (O.T.) while (2) in other infected individuals it may require as much as 
10 mgs. to produce a similar reaction. Critical studies made in these cooperative 
bovine tuberculosis-eradication programs have demonstrated a similar wide varia- 
tion in the degree of sensitivity to tuberculin manifested in tuberculous cattle. 
Therefore, it is understandable that the degree of sensitivity of the individual is 
one factor which influences the size of the reaction produced by the injection of 
tuberculin. 

261 
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It was found further that the response to tuberculin in an individual cow was 
directly proportionate within certain limits, to the amount of tuberculin injected. 
It is essential, therefore, that measured uniform injections be made if an accurate 
interpretation of the response to tuberculin is to be obtained. 

Experiments were also conducted employing a dermal thickness gage (3) to 
study the influence of: size and length of needle, type of syringe, variation in body 
region sensitivity, operator's agreement, and the local desensitization factor. 

Detailed results will be published later, but some points may be summarized 
here. Marked variations were shown when needles of different length and gage 
were used. It was found that 25-28 gage needles 3 of an inch in length gave the 
most satisfactory results, also that a syringe with a small bore facilitated the injec- 
tions. There were also significant differences in sensitivity of the skin in different 
body regions. The skin region of low sensitivity is an area about 6" wide below 
the top line from the dorsal extremity of the scapula to the pin bone and including 
the skin over the rear quarters. The skin regions of high sensitivity are in the 
cervical or neck area from six inches ventral to the crest of the neck and over the 
flanks. The skin on the upper six inches of the neck and over the ribs, from six 
inches ventral to the top line, is of medium sensitivity. 

The application of the intradermal tuberculin test to the cervical region has 
proved valuable for the detection of tuberculous animals with a low degree of 
sensitivity. However, because of the greater sensitivity of the cervical region a 
larger number of non-specific reactions will be elicited than when the intradermal 
test is applied to the caudal fold. Therefore, the cervical intradermal test should 
be used only in known tuberculous herds. 

It was found further that there are no important differences in sensitivity between 
parallel skin areas on either side of the same animal. Also it was found that no 
important differences occurred between inoculations and readings made by experi- 
enced operators. 

A most important factor, previously recognized but forcibly proved in these 
investigations, was that local desensitization occurs following the intradermal in- 
jection of tuberculin. The extent of duration of the desensitization is indirectly 
proportionate to the degree of sensitivity of the animal. As an example, if a cow 
injected with a standard dose of tuberculin reacts only very slightly, there will be 
a very long period of local desensitization as compared with a similarly injected 
area on an animal of greater sensitization. Therefore, it is important when re- 
testing cattle with intradermal tuberculin to inject previously unused injection 
sites at least 4 inches distant from formerly injected areas. This would be parti- 
cularly important in retesting suspicioua animals. 
A survey conducted this last year indicated tendency towards some lag in time 

between retests on known tuberculous herds. Also there was a tendency to con- 
sider tuberculosis as having been eradicated from an infected herd after one or twn 
clean tests. It is believed that the knowledge gained by past experiences has Rhom 
that continuous regular 60-90 day retests with proper supervised cleaning and dh- 
infection of the premises are essential. This should always be continued until an 
accredited herd ahtun haa been reached, if tuberculosis eradication is our goal. 

. 
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N.V.L. CASES IN KNOWN INFECTED HERDS, NON-TWERCUl[rOSIS HERDS, AND 
HERDS OF UNKNOWN STATUS 

When the tuberculin testing program was fht begun it was assumed that all re- 
actions in cattle following the injection of tuberculin were the result of Sensitization 
by the bovine tubercle bacillus. It was undoubtedly true in those days, when the 
incidence of disease was high, that a great majority of such reactions were the result 
of a specific sensitization. The same is true today when we are employing the 
tuberculin test in known tuberculous herds. 

We must keep foremost in our minds that our chief aim is to eradicate bovine 
tuberculosis and to accomplish this end, no reacting animal should be left in a 
known tuberculous herd. This will mean that N.V.L. cases wil l  be seen at the 
time of slaughter. However, it is well known that early lesions of tuberculosis are 
very difficult to detect even on microscopic examination and also that it is impos- 
sible to examine all parts of an animal at postmortem. Therefore, the fact that 
no gross lesions were observed is not proof that the disease was not present. In 
known infected herds our concern is with the possible tuberculous animal which 
failed to react, not in the animals in which we failed to demonstrate lesions. 

After having talked with a considerable number of people interested in the ulti- 
mate eradication of bovine tuberculosis, it seems to be taken for granted that many 
reactors in herds of unknown status or in supposedly non-tuberculous herds are 
not removed when they are found. They are considered to be “deviators” and as 
such are ignored in the records. If cattle are classed as deviators and not reported, 
all calculations on reactors are undependable. In this connection the chances of a 
“deviator’s” being tuberculous are probably as great as that of a reactor being 
tuberculous. In other words, if 60 tuberculous animals are found in 1OO‘reactors 
(which is nearly the present percentage), 100 deviators might furnish an equal 
number of infected animals. The probabilities could be calculated if sufficient 
material were available. Results indicate a high incidence of tuberculosis among 
some of the so called “deviators.” In one test 22 animals were classed as deviators 
by one operator. In the next test they were classed as reactors and were slaugh- 
tered, and 14 were reported to be tuberculous. 

CAN TUBERCULOSIS BE ERADICATED BY THE A M O m  AND TYPE OF 
PRESENT TESTING? 

As late as 1935 the percentage of reactom was 1.5. The percentage now is about 
0.23 after having reached a low of about 0.18 in 1943. Although it is far more 
difficult to detect a reactor now than it was in 1935, there is a fairly large reservoir 
of infection remaining. The extent of the difficulty and of the reservoir is indicated 
by the following: 
In 1935 the animals tested were: 

Number of animals tested.. ................................... 25,237,532 
Reactors.. ............................................... .... 376,623 
N.V.L. cases .................................................. 67,491 
Tuberculous. ................................................. 319,132 

For every ten tuberculous animals detected, about 800 testcs were made. 
, 
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In 1946 the animals tested were: 

Number of animals tested.. .................................... 8,454,463 
Reactors. ...................................................... 19,464 
N.V.L. cases. ........................................ : 7,739 
Tuberculous. .................................................. 11,725 

......... 

For every ten tuberculous animals detected, about 7200 tests were made. 
Therefore, about nine times more tests were required to detect a tuberculous 

animal in 1946 than in 1935. 
If the 8,454,463 cattle tested in 1946 may be considered a fair sample, about 0.14 

per cent of the cattle in the country were tuberculous. There were 79,791,000 cattle 
in the Country last year. Based on these figures and if the infection were equally 
spread in all classes of cattle, there were about 111,000 tuberculous animals re- 
maining. To detect those at the 1946 rate of 7,200 tests for ten diseased animah, 
80,416,880 tests would be necessary. Obviously, there is no likelihood of removing 
the infected animals by one test or one series of tests. Just as obviously, a consider- 
able reservoir of infection will remain if the diseased animals are not detected. 
Whether the disease will eventually be eradicated will apparently depend upon 
whether infected animals are detected faster than animals become infected. That 
in turn may depend upon the number tested per year and also upon whether the 
animals tested are either a group of average infection or a group with more than 
average infection. 

How many cattle should be tested annually to maintain the status quo? That 
is, to detect animals as fast as they become infected. Dr. F. M. Wadley, a statis- 
tician in the U.S.D.A. was asked if the published statistics on tuberculosis eradica- 
tion would throw any light on the question as to how many animals should be tested 
per year to control the spread of the disease. Calculations made by him and based 
on figures contained in the 1946 issue of Agricultural statistics, indicate that the 
8 and 9 million cattle that have been tested annually in recent years are not quite 
sufficient to control the disease even if it is assumed that the disease is confined to 
dairy herds. 

Another question is: are the animals tested a fair sample? If by any chance a 
number of the cattle tested in any year were tested in the preceding years, the 
results will represent conditions in a selected group. Unless the cattle tested rep- 
resent a fair sample, the extent of the infection will not be known. A fair sample 
should be defined. It would seem that the sample should consist chiefly of animals 
that have not been repeatedly tested and contain cattle from practically every type 
of county in each State, and from every type of subdivision in each county. 

CONTROL OR ERADICATION? 

If the aim is control, it would seem advisable to reorganize our objective. Thus, 
under the control procedure, a deviator class could be recognized and deviators 
left in the herds from which lesion cases were not obtained on one or more receht 
tests. However, it should also be recognized that a deviator classification of an 
animal is based solely on judgment and there is no way to class a reactor as infected 
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or non-infected except by autopsy. Records should be kept and reports made of 
all deviators. To do this would require a radical change in the procedures as 
practiced. 

If the aim is eradication, the objective would be reached more quickly if a con- 
siderable number of cattle are tested each year with follow-up tests in infected 
areas, if new areas are tested each year and if all reactors are removed. 

The ‘Tf” has never really been in our thinking. Eradication has been and is  
our objective. As the job of eradication becomes more difficult, it will be necessary 

review and improve the tools and methods used in order that we may finish the 
job we have assigned to ourselves. The folloning suggestions are offered for your 
consideration: 

. 

1. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Needles of 25-28 gage and 8 inches long should be employed for all intra- 
dermic tuberculin injections. 
Measured uniform injections should always be injected. 
The skin of the neck region (cervical test) is an area of greater reactivity; 
therefore, may be employed in known infected herds to identify some in- 
fected animals which fail to react when tuberculin is injected into areas of 
lesser sensitization. 
When l i e  concentrations of mammalian tuberculin and johnin are applied 
simultaneously to the same tuberculous animal, the tuberculin will usually 
elicit a greater reaction. When the same procedure is carried out on a Johne’s 
diseased or avian tuberculosis sensitized animal, mammalian tuberculin 
would usually produce the lesser reaction. 
As shown by Zeissig (4) a majority of reactors from herds with only 1 or 2 
reactors will prove to be N.V.L. cases. 
As shown by Zeissig and McBee (5), it is probable in many of these N.V.L. 
reactors that the reactability is a temporary one. 
There is a local desensitization for two weeks following the intradermal in- 
jection of either tuberculin or johnin. This area should be avoided when 
animals are retested. 
When tuberculosis is found retests should be made regularly until the herd 
has reached the accredited herd status. 
The prescribed sanitary measures (cleaning and disinfection) should be 
prompt and supervised. 
The possibility of extraneous sources of infection should be considered and 
investigated completely. 
Studies should be made to determine the number of cattle necessary to tat 
each year in order that eradication can be hastened. 
The amount of increase in the rate of condemnations for tuberculosis which 
could be considered significant should be calculated for-use as a yard stick 
of our progress or lack of progress towards the goal of “complete eradication 
of Bovine Tuberculosis.” 
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THE ERADICATION OF TUBERCULOSIS OF POULTRY 

GEORQE B. SENIOR, V.S., B.V.Sc. 
&nma.l Supervisor, Avian Tuberculosis Eradication, United States Bureau of 

Animal Industry, Des Moines, Iowa 

The average farm in the corn belt region carries 105 hens and 5 sows. These 
species, of course, reproduce their kind, and at  certain times of the year the average 
is considerably increased. On the average farm, there is cohabitation of these 
species and from this fact stems our problem-the eradication of tuberculosis. 

From experience we have learned some of the answers. Among them is the 
“clean ground” proposition. That is to say, move away from the infection and 
let Nature, with what aid me can give her by cleaning and disinfecting the housing 
and yarding facilities, do what she can during the summer months towards killing 
the disease producing organisms. 

If we can visualize this situation-a farm with poultry and swine feeding together 
-and multiply it by 165,000, we will have an idea of the task which confronts us 
in the average corn belt state. 

It is evident that there are not enough people available from the combined ranks 
of the State and Federal regulatory veterinarians, the poultry extension forces of 
the College, the county agricultural agents and from the people yearly employed 
by the poultry and swine industries to visit any appreciable percentage of these 
farms and see that a rational program looking to the control of tuberculosis is in- 
stituted and carried on. This being the case, our great hope of further reducing 
the number of tuberculous fowls and the number of tuberculous swine can best be 
realized by activating the owners. 

There may be many ways of doing this, but here, in our opinion, is one which 
offers the most promise. This is not one man’s idea, It is the composite idea of 
many individuals and groups who have watched the consistent. reduction of tuber- 
culosis for several years and who believe that the continued operation of the plan 
will show a smaller number of hogs being retained for tuberculosis and also a lesser 
instance of the disease at  poultry eviscerating plants. 

The head of the state regulatory force should take the initiative in assemblying 
all factors which are interested or will be benefited by the control of tuberculosis. 
When this has been done, a comprehensive plan should be agreed upon and hence- 
forth followed by everyone telling the same story as to what is desirable and neces- 
sary for the poultry and swine owner to do to combat the disease on his premises. 

We might add here that poultry clinics, where practicing veterinarians and othera 
autopsy diseased fowls, offer the most convinci,ng proof of the actual presence of 
disease and consequently the need for its control. The owners should be reminded 
continually that one case of tuberculosis comes from another case of tuberculosis 
and that strong birds-birds with vitality and quality-cannot be produced in the 
presence of disease. 

Quality poultry being the object of our effort, we recognize the important part 
taken by the animal husbandry men collaborating with us, and submit some of 
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their suggestions in flock management which are essential in any disease control 
program: 

1. 

2. 

3. 

4. 
5. 

6. 

7. 
8. 
9. 

10. 

Start poultry flock with strong, healthy chicks from disease free parent &ock 
having records of production. 
Provide a well-constructed, sanitary brooder house with good light and 
ventilation. 
Maintain poultry flock at dl times on adequate, well-balanced ration in 
sanita y feeders. 
Supply water in abundance at all times in adequate and sanitary waterers. 
Separate the cockerels from the pullets when they are 6 to 8 weeks of age in 
the case of light breeds-or 10 to 12 weeks of age in heavy breeds. 
House the pullets in summer shelters on clean ground separatelg frmthe 
laging flock;. 
Market each year all birds a t  the end of the first year of production. 
Clean and disinfect poultry house and equipment. 
Keep only pullets. 
Birds held for more than one year for either production or breeding purposes 
should be housed separately from the pullet flock. 

This poultry husbandry idea, commonly known as the “all-pullet flock program,” 
has been espoused by numerous elements of the poultry industry in several states 
long enough to assay the results which are reflected in a downward trend in the 
instances of avian tuberculosis. 

The information as to the presence of the disease in poultry and swine has been 
gathered from two principal sources: 

8 A. The tuberculin testing of numerous poultry flocks, and, 
B. The percentage of the swine showing tuberculosis at the abbatoh. 
Beyond this, some data has been gathered from the many autopsies which have 

been made by veterinarians who have visited farms incident to the testing of cattle 
for Brucellosis and tuberculosis. 

Records are available on the tuberculin testing of 653 flocks of poultry, sggre- 
gating 113,393 birds. Of this number 269 flocks were found to be infected with 
7,630 birds showing positive reaction. This testing occurred during the year end- 
ing June 30,1947. 
On the testing of 432 herds of swine (mostly brood sows) by the use of avian 

tuberculin, reactors were found in 153 herds. This is equivalent to 35.4 per cent 
herd infection. Of the total number of swine tested, 2,339-14.8 per cent or 346 
were reactors. Obviously, the more closely the avian-swine project is integrated 
with the general bovine tuberculosis eradication program, the more thorough it 
will be. 

The general program is largely one of education; i t  should include in its scope all 
those who are interested and benefited, and be such that it becomea an essential 
part of successful poultry husbandry. There must be organization and leadership 
established with a general manifestation of interest among all branches of the 
poultry and swine industries, and there also must be a sublimation of views into 
one definitely established program to which all may subscribe if the plan is to be 
successful. 
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Where it is known that tuberculosis exists in varying degrees among poultry and 
swine, and further where the presence of the disease is economically detrimental, 
informative tuberculin tests should be made of both species, testing the swine 
simultaneously with both avian and mammalian tubemuin. 

The testing of a representative number of all-pullet, hen and mixed (hen and 
pullets) flocks and breeding swine in different parts of a county, equal in numbers 
to the poultry and swine population of one township, is probably the best way to 
arrive at  an estimate of the extent of the disease and to make a comparison of the 
percentage of infection that exists between the all-pullet, hen and mixed flocks. 
In order that information of this nature may be of the most value, it should be given 
State-wide publicity through a committee set up for that purpose and which is 
sponsored by the poultry and swine industries. 

To give impetus to the control and eradication of tuberculosis in counties where 
informative tuberculin tests have been made, poultry clinics should be held in 
collaboration with the local practicing veterinarians, County Farm Bureau organi- 
zation, Smith-Hughes Department of the high schools, local papers and all other 
poultry and swine interests. Moving pictures on avian tuberculosis eradication 
should be shown and as many other pictures on poultry and swine husbandry as 
time will permit. 

Recent testing of poultry in Iowa, which includes a total of 58,844 birds in 276 
flocks, shows that less than one-half of one per cent (0.35 per cent) of the birds in 
the all-pullet flocks have tuberculosis; while 5.01 per cent of the birds in @e flocks 
where old hens have been kept reacted to the test. On the basis of all flocks tested, 
it wm found that only 3.3 per cent of the birds have tuberculosis. 

Contrasting these results with those obtained ten years previously, it is-shown 
that there is decided improvement in the disease situation. -At that time 8.5 per 
cent of the birds tested showed tuberculosis. 

A much higher percentage of the poultry flocks is free from disease than was the 
case ten years previously. The recent tests show that 44.20 per cent of the flocks con- 
tained tuberculous birds while ten years previously 69.79 per cent were infected. 
&ah, ten years ago the retention of swine for tuberculosis at some packing 

plants in Iowa ran as high 18 per cent while the average was in the neighborhood 
of 14 per cent. Retentions have gone down year by year with the exception of a 
short time during the war, until at  the present time they are hardly more than half 
of that amount. 

In  conclusion, let us remember that unlike many other important projects, the 
eradicator in the instance of avian tuberculosis must be the owner himself. He is 
the one who mud provide the clean ground, the necessary segregation and arrange 
for the slaughtering of older birds. The most that the forces fostering the project 
can do is to point out the probable loss from disease and adroitly suggest a compre- 
hensive way to prevent it. It is for this reason that as many factors as possible 
should take part in the educational program, for as we have previously stated, 
there is an average of 165,000 farmers in each of the corn belt states who must be 
reached in some way if efforts in the eradication campaign are to be succeruful. 



RJZPORT ON BOVINE, AVIAN, AND SWINE TUBERCULOSIS 

A. K. KUTTLER, D.V.M.1 
On many occasions I have sat in meetings of this Association and received re- 

newed enthusiasm to go back where the routine had become somewhat monotonous, 
and try to do my work better. This has been especially the case after listening 
to words of praise by those in positions of leadership in their various fields, who have 
80 freely given credit to veterinarians, livestock producers, and others concerned, 
for the splendid accomplishment of bovine tuberculosis eradication. 

CELEBRATION OF ACCREDITATION OF ALL COUFTIES IN THE UNITED STATES 

In 1942 this Association gave special recognition to those leaders in livestock 
disease-eradication work mho had the vision and courage to undertake, many years 
before, what seemed to their critics to be an impossible task. All counties in the 
United States had, in 1940, received the classification of accreditation as practically 
tuberculosis-free. Many were heard to qay then, and even before that, “We have 
eradicated bovine tuberculosis; now let us turn our attention to other livestock 
diseases which urgently need attention.” The year following this special recogni- 
tion by the Association saw the lowest percentage of bovine tuberculosis ever to be 
recorded in cattle in the United States, which mas 0.18 per cent of all animals tuber- 
culin tested. 

INCREASE OF BOVINE TUBERCULOSIS 

Since 1943 the number of veterinarians available for tuberculin testing has con- 
tinued to decrease, and the percentage of bovine tuberculosis has increased. This 
increase is not alarming at present; however, it shows a trend we must recognize 
and correct. The investment in funds as well as energy on the part of the veterinary 
profession and the livestock industry is certainly sufficient to merit our best efforts 
to reach the goal set for us by those who had the faith and vision to undertake 
bovine tuberculosis eradication. 

REVIEW OF BENEFITS OF BOVINE TUBERCULOSIS ERADICATION 

We should on occasions such as this review the benefit this project has wrought 
in our generation. In  1917, when bovine tuberculosis eradication waa begun, 
there were being condemned as unfit for human consumption between 45,000 and 
50,000 whole carcasses annually. This great loss of food has been reduced so that 
in 1947 there were condemned less than 1,000 carcasses. The vast saving of food 
is overshadowed by the benefits to public health, since the type of disease trans- 
mitted from cattle to man has been reduced in man in direct ratio to the reduction 
of the disease in cattle. The accumulation of beef in this country resulting from 
the tuberculosis eradication project, made available a t  a time when it was most 

1 Dr. Kuttler is in charge of the Tuberculosis Eradication Division, Bureau of 
Animal Industry, Agricultural Research Administration, United States Department 
of Agriculture. 
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urgently needed, amounh to more than all Lend-Lease shipments of beef made 
during the war years, and in this way has contributed to checking the spread of 
tuberculosis in man, since as we know, undernourishment is one of the greatest 
predisposing factors, and that the bovine type of the disease may be transmitted 
to man. I think it well that we be reminded of the fact that tuberculosis, the great 
white plague, has come back under conditions which favor its spread, so that it 
now flourishes among the ill-fed millions of the world, and once again, among the 
infectious diseases of man, is the chief cause of death. 

REPORT BY TEE U. 5. LlVlGSTOCH SANITARY ASSOCIATION 
COMMM'TEE ON TUBERCULOSIS 

The Tuberculosis Committee which reported a t  the 1946 meeting of thia Associa- 
tion in my opinion gave UB one of the best reports ever rendered by any committee 
of this Association. The Bureau has had this report mimeographed, and furnished 
copies to all employees of the Bureau who are engaged in bovine tuberculosis eradi- 
cation work. In addition, sufficient copies were supplied to the inspectors in 
charge SO that other regularly employed veterinarians who are engaged in bovine 
tuberculosis eradication work could have the report. 

I am well aware of the fact that we like to read about the battles that are won, 
and that we feel some degree of antipathy when someone undertakes to tell us about 
our mistakes. Yet we are all cognizant of the need for making improvements in 
methods of doing our work, if we are to keep step with a progressing world. When 
tuberculosis eradication was begun in 1917 on a nation-wide scale, we encountered a 
great deal of organized opposition. Failure to reach our goal could in those days 
have been charged to that opposition; however, a t  the present time there is no 
organized opposition. The medical profession, the livestock industry, and the 
consuming public have given us everything we have asked for, including our request 
that the project be kept directly under veterinary supervision. The responsibility 
for any backward step at  this time will fall directly upon the shoulders of the 
veterinary profession. 

I do not wish to burden you with too Many details; however, I should like to 
mention just one herd of between 1,000 and 1,200 dairy cattle, which supplies 
milk to one of our capital cities located in a State where there was never a very high 
percentage of bovine tuberculosis. The city ordinance requires an annual tuber- 
culin test of all herds supplying milk to the city. Replacements have been made 
in this particular herd almost entirely from one source in a nearby State. For a 
number of years one veterinarian reported the annual test of the herd, to comply 
with the city health ordinance. For the same period of time a veterinarian at the 
yards where, so far as we have been able to determine, all replacements were pur- 
chased, reported the test and issued health certificates for all replacements. This 
herd was recently found to have more than 25 per cent tuberculous infection, and 
illustrates without amplification what can happen when it is assumed that bovine 
tuberculosis has been completely eradicated. 

I hope all who are in positions of responsibility in the bovine tuberculosis-eradi- 
cation project will take time to read or re-read the 1946 report of the Tuberculosis 
Committee of this Association. 

* 
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RESEARCH ON BOVINE TOBERCULOSIS 

The question is frequently presented as to whether research is being conducted 
in the interest of improving our methods of eradicating bovine tuberculosis. As 
you know, the no-visible-lesion problem has given nearly everyone ‘associated with 
the bovine tuberculosis-eradication project a great deal of worry. Under the direc- 
tion of Dr. A. H. Groth, a t  Auburn, Alabama, work is being done on the acid-fast 
group, particularly Myeobacterilum paratuberculosis, and Mycobacterium tuberculosis, 
avian type, in the interest of determining to just what extent bovine animals may 
be sensitized to tuberculin by these organisms. Several meetings have been held 
during the past few years, and reports have been made by veterinarians who are 
working on this problem. The last meeting was in March 1947. 

Surveys have been made in several localities by injecting johnin in the caudal 
fold not used for the tuberculin test, a t  the same time the tuberculin test i s  made, 
in an effort to determine the extent of Johne’s disease, which is perhaps the greatest 
offender, aside from the bovine type of Mycobuctm*cm tubercubsis, in sensitizing 
bovine animals to tuberculin. 

Dr. Groth is very anxious to secure properly verified information as to the extent 
of Johne’s disease, which may have been observed clinically, or following the use 
of the johnin test, and will make requests of veterinarians in charge of Bureau sta- 
tions and State officials for assistance in securing data on this disease, which may 
have been diagnosed either clinically or by the use of johnin or avian tuberculin. 

Some encouragement is offered that we may have a more specific tuberculin; 
however, the present product will, when properly applied and interpreted, give 
satisfactory results. 

INTERDERMAL INJECTIONS OF TUBERCULIN IN ‘FEE CERVICAL AREA 

Consideration should be given to the use of intradermal tuberculin in the cervical 
area. The intradermic test applied in this area has been demonstrated through 
careful research to be very helpful in locating diseased animals which may have 
escaped detection by tests made in the caudal-fold area. Those who have given 
the most consideration to hding the last tuberculous animal are convinced that 
the reactors which we fail to h d  in an infected herd are those of low sensitivity 
to tuberculin. It has been demonstrated that these animals of low sensitivity are 
the ones which in many instances are in the most advanced stages of the disease. 
In a good many instances such animals have given clear-cut reactions to the test 
in the cervical area after having been negative to a number of tests in the caudal- 
fold area. For this reason I have been hopeful that the test in the cervical area 
would be given a thorough trial to determine its value in our efforts to locate the 
last infected animal. 

Until we secure a more epecific tuberculin it would be very unsound to recom- 
mend the application of the tuberculin test in the cervical area in any except known 
infected herds, since to do 80 would add to our present no-visible-lesion problem. 
The no-visible-lesion reactor is in my opinion not a problem in the known infected 
herd, since we are agreed that in order to eliminate bovine tuberculosis we should 
remove those infected animals which have not yet advanced to the point that they 



BOVINE, AVIAN, AND SWINE TUBERCULOSIS 273 

 how Ihactooacopical lesions, The most serious binblem confronting us today in our 
bovine tuberculosis eradication project is indifference, which is the result of the 
general assurance that bovine tuberculosis is a thing of the past, and a failure in 
too many instances to concentrate on known infected herds. When making tuber- 
culin tests today we are searching for something infinitely more difficult to h d  
than when the bovine tuberculosis-eradication project was begun. Too often the 
search is made with much less interest than was manifest in the early days of our 
tuberculin testing, when the finding of diseased animals was an everyday occur- 
rence. If the intradermic test in the cervical area proves to be as effective in demon- 
&rating reactors of low sensitivity when used as a routine procedure in known in- 
fected herds as its limited use gives us reason to hope for, it will do more than any 
one thing to enable us to concentrate on known infected herds properly, since we 
are not handicapped when using tuberculin in the cervical area by the need for 
allowing a lapse of 60 days or more between tests on account of a desensitized area. 
It has been determined that desensitization occurs following injection of intradermic 
tuberculin in an area, not in excess of four inches from the site of the previous in- 
jection. 

AVIAN AND SWINE TUBERCULOSIS 

Avian- tuberculosis continues to receive attention. Its eradication is a problem 
which is recognized to be largely a matter of education. Reports from establish- 
ments where poultry inspection is maintained show that over 40 per cent of all 
condemnations of poultry are due to this disease. It has been conservatively 
estimated that losses to the poultry industry are well in excess of three million 
dollars s year as a result of this disease. It is also well known that a very high 
percentage of condemnations of swine as a result of tuberculosis found on post- 
mortem inspection is due to the avian type bf the disease. The loss from swine 
condemnations amounts to between two and three million dollars annually. 

At the annual conference of State representatives of the National Poultry Im- 
provement Plan and the National Turkey Improvement Plan, held in Cleveland, 
Ohio, on July 18 and 19, 1947, avian tuberculosis eradication was given considera- 
tion, and the following action was taken: 

The National Plans Conference endorses for the purpose of avian tuberculosis 
eradication and the elimination of other poultry diseases transmitted from older to 
younger birds the maintenance of all-pullet flocks except in flocks where it is desired 
to retain birds after the first laying year for breeding purposes. In flocks retained 
after the first laying year in areas where avian tuberculosis is prevalent, it is recom- 
mended that an annual tuberculin test be made with-removal for slaughter of all 
reactors to the test together with proper cleaning and disinfecting of poultry houses 
and all birds retained should be completely segregated. 

I wish to encourage every veterinarian who makes tuberculin tests of cattle to 
discuss with every owner of poultry the importance of avian tuberculosis eradication, 
for this disease in poultry can sensitize cattle to the tuberculin test, and thereby 
add to the no-visible-lesion problem. 

Encouraging owners of poultry maintained for egg production only to dispose of 
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all such hens after the first laying year is most profitable to the owner, both from 
the standpoint of production and disease control. Pullets lay from 20 to 30 per 
cent more eggs than in any subsequent year. 

MFAfORANDUMS OF UNDERSTANDINQ BETWEEN THE BUREAU AND STATE OFF'ICIALS 

The Bureau has had under consideration for some time the matter of renewing 
memorandums of understanding covering the eradication of tuberculosis, since in 
most States these memorandums have not been changed since the early yeam of 
the project, and it is felt that the renewal of these memorandums of understanding, 
in the light of advancements made since the project was started, will be very bene- 
ficial. In this connection, I should like to recommend to the Association that the 
Uniform Methods and Rules for the Establishment and Maintenance of Tuber- 
culosis-Free Accredited Herds of Cattle and Modified Accredited Areas be revised 

Statical data compiled each year by the Bureau for members of this Association, 
covering the entire period of the bovine tuberculosis eradication project, have been 
prepared, and wil l  be available here on the speaker's desk, and if additional copies 
are required they may be obtained by writing to the Bureau. 

CONCLUSIONS 

1. There is a vital need for recrudescence of our interest in bovine tuberculosis- 
eradication, for bringing up-to-date the uniform plans and methods, and for re- 
newal of memorandums of understanding, which should be based upon the improved 
and accepted methods for finding the last bovine animal affected with tuberculosis. 

2. Improvements should be made in the present methods of tracing to the point 
of origin animals found to be tuberculous on post-mortem inspection, and provision 
should be made for greater concentration on known infected herds by the applica- 
tion of the tuberculin test at  more frequent intervals and stricter enforcement of 
quarantines. 



RBPORT OF THE COMMITTEE ON TUBERCULOSIS 

RALPH WEST, chcimn, St. Paul, Minn.; W. A. HAGEN, Ithaca, N. Y.; C. E. 
FIDLER, Springfield, Ill.; R. M. Gow, Denver, Colo.; V. S. LARSON, Madison, 
Wis.; WM. H. SHANNON, Boston, Mass.; J. TUUM, Berkeley, Calif.; A. K. 
K ~ L E R ,  Washington, D. C. 
Your committee wishes to emphasize the necessity of continued systematic 

testing to further reduce the incidence of bovine tuberculosis. It is the firm belief 
of this committee, with the exception of range and semi-range areas, complete tests 
of all cattle should be conducted at periods not to exceed Six years. 

Experience shows that spot testing to maintain area accreditation is not aatis- 
factory, therefore, your committee recommends that “the uniform methods and 
rules for the establishment and maintainence of tuberculosis free accredited areas” 
be amended, before January 1, 1951, to provide that all cattle in an area shall be 
tuberculin tested at  intervals of not to exceed six years before accreditation or re- 
accreditation after that date excepting areas in range and semi-range ams.  

It is further recommended that areas that have not completed the accrediting 
of the area shall immediately comply with the requirements of accreditation or be 
dropped from the status of modised accredited tuberculosis free areas. 

Complaints continue regarding the importation of cattle into the United States 
from Canada which show positive reactions to the tuberculin test when retested 
after arrival in this country. Since all of the counties in the United States are now 
declared Modified Accredited Tuberculosis-Free Areas, it is recommended that 
U.S.B.A.I. Order 6379 be amended to provide that cattle shall not enter the 
United States from Canada unless (1) they have passed a tuberculin test without 
evidence of reaction within thirty days (30) of entry and have originated from a 
tuberculosis free accredited herd or (2) have originated from a herd in a modified 
tuberculosis free accredited area in which herds no reactors have been found within 
one year and have passed a negative tuberculin test within 30 days of entry. 

No cattle shall bo accepted for entry into the United States from Canada from 
herds in which reactors have been found, unless and until the entire herd has sub- 
sequently passed three negative testa the first of which tests shall be conducted 
not within sixty days after the date when reactors or infection otherwise was dis- 
closed and the second and third tests conducted at  not less than six months of the 
k t  immediately preceding. This change in regulation shall not be construed to 
apply to range and semi-range cattle covered by B.A.I. Order ~ 3 7 9 .  
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LOSSES CAUSED TME POULTRY INDUSTRY BY 
NEWCASTLE DISEASE 

THEODORE C. BYEBLY, b .D.  
Bureau of Animal Indwtry, U. S. Department of Agriculture 

A committee on losses caused by Newcastle disease was formed at  the conference 
on Newcastle disease research called by Dr. B. T. Simms, Chief of the Bureau of 
Animal Industry, U. S. Department of Agriculture, in Baltimore, Md., on Novem- 
ber 1&20, 1946. 

This committee consists of- 
T. C. Byerly, Chairman, Animal Husbandry Division, Bureau of Animal 

H. E. Biester, Veterinary Research Institute, Iowa State College 
A. J. Durant, Department of Veterinary Science, Missouri Agricultural 

I. M. Moulthrop, Maryland State Livestock Sanitary Service Laboratory 
C. M. Hamilton, Division of Veterinary Medicine, Western Washington 

This committee recommended that the Bureau of Animal Industry collect data 
on the incidence and course of Newcastle disease through the State Livestock 
Sanitary authorities and other agencies. The Pathological Division of the Bureau 
of Animal Industry requested the State Livestock Sanitary authorities to report 
cases of Newcastle disease, together with the number and kinds of poultry affected 
and the diagnostic criterion. Poultry pathologists were requested by the Bureau 
to report more complete case histories on typical cases in their vicinities. 

In  order to supplement these voluntary reports with more complete data for a 
limited area, a veterinary survey- of a Middle Atlantic broiler region was planned 
and carried out by Dr. L. C. Heemstra of the Animal Husbandry Division and 
W. A. Hendricks of the Bureau of Agricultural Economics. This survey was 
planned in consultation with the staff of the Pathological Division and was carried 
out under the supervision of Dr. H. W. Schoening, Chief of that Division. The 
present report will review briefly the results obtained from the voluntary reports 
and the veterinary survey; publication of the full report by Dr. Heemstm and Mr. 
Hendricks may be anticipated shortly. 

Preliminary to consideration of the data to be reported, previous information 
and opinions on mortality and morbidity from Newcastle disease mill be reviewed 
briefly. Some poultrymen have asserted that Newcastle as it exists in the United 
States is of little economic importance. Cases have been cited in which mortality 
was negligible and it is generally conceded that the disease in the United States has 
displayed less virulence than in known outbreaks in other countries. Pathologists 
have debated inconclusively the reasom for the apparent lower virulence of the 
disease in the United States. There has been much speculation as to the prob- 
ability that virulence may increase to the proportion exhibited in other parts of 
the World. 
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A committee consisting of representative poultrymen, pathologists and regulatory 
officials was invited by the California poultry industry to .make field examinations 
in that State where Newcastle has been enzootic for several years. This committee 
visited California poultry areas and reported a history of moderate mortality losses 
from the disease generally with the exception of a 1944'outbreak in a commercial 
egg production area in which 120,000 of a total population of 600,000 layers were 
said to have died from the disease. Newcastle was reported to be of minor im- 
portance in turkeys. California hatcheries were complimented by the committee 
with respect to their generally excellent sanitation programs and especially with 
respect to their uniform practice of selling only day-old chicks and poults. 

With this brief background we will proceed to consider the results of voluntary 
reports and the veterinary survey. 

The voluntary reports from State Livegtock Sanitary authorities and patholo- 
gists include 545 flocks in 176 counties in 21 States, while the disease has been of- 
ficially diagnosed in 43 States. Data for many of the outbreaks are incomplete. 
Among 171 flocks for which data on kind of poultry affected were included, 118 
were young chickens, 52 adult chickens and one turkey flock. Outbreaks usually 
lasted for about four weeks but variation was great. The percentage of birds, 
in these flocks, dected by the disease was very high. hying flocks usually showed 
a very severe decline in egg production. 

Mortality reported varied widely. The average mortality among flocks of 
young chickens was about 40 per cent, among adult chickens about 20 per cent. 
The average estimated monetary loss based on flock-owner opinions was more than 
$200 per affected flock. 

With respect to origin of the affected flocks, it is noteworthy that 33 of the 118 
young chicken flocks for which such information was reported were obtained as 
started chicks. Thus appro.ximately 30 per cent of these flocks were obtained as 
started chicks while the average percentage of chicks obtained as started chicks 
probably does not exceed 10 per cent. 

One specific case history involving started chicks may be of interest. A hatchery 
obtained 200 chicks from a breeder in another State, several hundred miles distant. 
These chicks were shipped by common carrier and arrived at the hatchery in ap- 
parently healthy condition. Upon arrival they were placed in a battery with 
chicks produced at  the hatchery. Started chicks from the battery, including 
small lots of the imported chicks, were distributed to several flock ownem who soon 
reported disease outbreaks. These outbreaks were diagnosed as Newcastle disease. 
During the same period, many lots of day-old chicks were distributed from the 
hatchery without subsequent reports of Newcastle. This example and the volun- 
tary reports emphasize the serious problems of started chicks and common carriers 
as means of disseminating Newcastle disease. The disease may spread in the 
absence of these means, however. 

The veterinary survey, to be described by Dr. Heemstra, includes a statistically 
adequate sample of broiler flocks in the Eastern Shore region of Delaware, Mary- 
land, and Viiginia in May and June, 1947. Of the 83 flocks covered in the survey 
25, or about 30 per cent, were found to be affected with Newcastle disease. The 83 
flocks comprise a population of about one million broilers. All of these broilers 
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were obtained as day-old chicks, with no apparent difference between lots trans- 
ported by common carrier from distant hatcheries and those delivered by private 
carrier from nearby hatcheries. 

Death loss in affected flocks is estimated to total about 20 per cent for affected 
flocks to market weight and about 10 per cent for flocks not affected by Newcastle. 
Apparently about 2 additional weeks are required for affected flocks to reach market 
weight beyond the time required by unaffected flocks. Since about 100,000,000 
broilers are produced in this area annually, 3,000,000 are probably lost due to 
Newcastle. Fifty million chick weeks are wasted due to increased time required 
to reach market weight. 

It will be noted that the veterinary survey data indicate only about 20 per cent 
mortality in flocks of young chickens as compared to 40 per cent in the voluntary 
reports. This discrepancy may be more apparent than real. It is probable that a 
disproportionate number of mildly affected flocks escape notice and go unreported. 
In conclusion, it may be pointed out that if Newcastle at its present virulence 

reaches the level of 30 per cent of all flocks indicated by the veterinary survey and 
the 10 per cent additional mortality above that from other causes that it may result 
in annual loss of 30,000,000 young chickens. This is a number comparable to 
our present losses from pullorurn disease. 



INVESTIGATIONS OF FIELD OmBmAKS OF NEWCASTLE DISEASE 
IN A GIVEN AREA 

Loms C. HEEMSTRA, D.V.M. 
U. S. Bureau of A n i d  Industry, Beltsville, Md. 

Accurate and comprehensive reporting, particularly with respect to morbidity 
and mortality, i s  of primary importance in the control of transmissible diseases. 
Indeed, without a knowledge of these “vital statistics” it is difficult, often im- 
possible, for livestock sanitary officials to set up adequate control measures. While 
it is true that many of our infectious diseases are, by law, reportable to the various 
livestock sanitary control boards, too’ often we are dependent upon voluntary 
submission for reports of disease outbreaks. It would seem advisable, therefore, 
sometimes to give consideration to other meam whereby sanitarians can become 
better informed as to the incidence and the extent of disease outbreaks and the 
probable manner of their dissemination from area, to area. The survey method, 
while not new, but one that has infrequently been made use of in veterinary medi- 
cine, offers one such possibility. 

Field outbreaks of Newcastle diaease in the broiler-growing area of the Deltnarva 
peninsula have recently been investigated by the Bureau of Animal Industry 
through the medium of a survey. This report, which is preliminary to a more 
extensive and detailed account to be published after factual data. have been sta- 
tistically treated, will endeavor to show that the survey method is sound &s well as 
practicable and may be profitably applied to the study of disease of any class of 
livestock. At the same time, morbidity and mortality figures on Newcastle disease 
in this important poultry-growing area, will be released. The report will also cite 
a few case histories and the deductions to be inferred from them which may add 
something to the sum total of knowledge concerning Newcastle disease in the 
united states. 

METHODS AND OBJECTIVES OF THE SURVEY 

This survey was conducted during May and June, 1947 by the Pathological 
Division of the Bureau of Animal Industry, and as a part of the coordinated research 
program on Newcastle disease which was initiated by the Bureau and concurred 
in or adopted by the National Newcastle Disease Committee. The survey was 
designed by statisticians in the Bureau of Agricultural Economics of the U. S. 
Department of Agriculture. The writer was assigned the task of making all field 
contacts and the gathering of the factual data. 

Two methods of conducting a disease survey are commonly employed. One 
is to draw area samples within the boundaries of ’a designated universe. The 
other is to interview a predetermined percentage of farmers from a prepared register 
of operators within an area. The area sample method was adopted as being most 
mitable for the purposes of this survey. 

Sampling was confined to the more intensive poultry raising portions of the 
peninsula. This survey area, covering approximately 3200 square miles, W&S 
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divided on the basis of the known number of farms into 1629 segments of area. 
Of this total number of segments 40, or approximately 23 per cent, were selected 
for the enumeration. The plan called for the survey veterinarian to visit every 
poultry farm in each of the segments designated as sample segments and to inter- 
view the owner or some responsible attendant. At the same time the flock was to be 
examined for clinical symptoms of Newcastle disease or any other disease present 
a t  that time. A small blood sample (1-2 cc.) was to be collected from each of any 
10 birds in the flock to be pooled for serum-neutralization tests in order to sub- 
stantiate the clinical diagnosis or to establish evidence that the birds had previously 
been in contact with the virus. 

Only those fa- hawing a poultry population of approximately 500 or more 
were considered in this survey. The establishment of this minimum eliminated 
many time-consuming and meaningless interviews in small farm flocks maintained 
as a sideline to other operations and under no particular system of poultry hus- 
bandry or originating from no definitely known source. 

When plans and procedure for this survey were considered a number of objectives 
were held in mind: 

(1) The collection of comprehensive and accurate data on the incidence of New- 
castle disease and the losses caused by it. 

(2) The collection of data on the incidence and loss caused by other poultry 
diseases, and the possible relationship between the losses caused by those 
diseases and the lossea caused by Newcastle disease. 

(3) The determination, if possible, of the source of the infection in the various 
farm flocks. 

(4) A study of the possible relationship between certain poultry husbandry 
practices and the incidence or spread of Newcastle disease. 

(5) The determination of the practicability of such a sampling method as applied 
to the study of poultry diseases. 

With these objectives in mind a questionnaire was prepared by the statisticians 
outlining in considerable detail the information desired from each grower in each of 
the segments under survey. By adhering closely to the scheduled questions the 
interviewer was enabled to obtain factual answers, uncolored by the statements of 
sone individuals who might be inclined to over-estimate the importance of 8 
disease outbreak on their particular premises. 

Of the 40 segments selected for the enumeration, 12 were found not to contain 
any poultry farms of sufficient size to be included in the interviews. These “blank” 
segments, however, do not detract from the sample being drawn as they undoubtedly 
reflect a distribution of the broiler growers operating within the survey area.. In 
the remaining 28 segments there were 83 farms, all of which were visited and the 
owner or some responsible attendant interviewed. In no instance, and this is 
important in this type of work, was the survey veterinarian refused permission 
to enter the poultry yards or houses for the clinical examination of the flock or for 
the collection of the blood samples. The utmost precautions, however, were 
always observed to avoid the possible spread of infection from farm to farm through 
the medium of the interviewer. Houses or yards were never entered without first 
donning sterile rubber coats, overshoes and gloves. Pans and instruments used 
in the bleeding operation were mainhined in a sterile condition. 
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Owners or attendants were also very cooperative in answering questions and 
there is no reason to believe that the answers given or the data furnished were 
anything but accurate to the best of their knowledge or recollection. 

Requests were frequently made by the owners for autopsies on sick or dead 
birds. Such requests were always refused on the grounds that such operatiom 
would greatly increase the possibility of contamination and thus promote the spread 
of infection from farm to farm. After such an explanation there was never any 
antagonism on the part of the owner because of the refusal. 

EX!I’EFT OF DISEASE 

Of the 83 broiler flocks, totaling 928,000 birds, 25 of the flocks were found to be 
affected with Newcastle disease. On a percentage basis this indicated that 30.1 
per cent of the flocks in the area were affected. An interesting observation can be 
made here. This figure, while relatively high, is considerably lower than the 
average estimate of the incidence made by the growers themselves. Newcastle 
disease, at the time this survey was conducted, had assumed foremost importance 
in the minds of the majority of the growers, hence, the tendency to overestimate 
the incidence of the disease in the area. 

Serum neutralization tests were available to confirm the diagnosis for 22 of the 
25 positive flocks. Such tests were available for only 27 of the 58 negative flocks, 
mainly because the birds had already been marketed and the diagnosis had to be 
based principally upon a history of the flock as supplied by the owner and an e&- 
nation of the mortality charts from starting date to broiler sale. 

So far as could be determined, affected flocks contracted Newcastle disease at 
ages ranging from 1 to 9 weeks. Outbreaks began most frequently at 4 weeks. 
Only one grower reported that the disease had apparently started when the chicks 
were less than a week old. This brood of 4000 consisted almost entirely of cull 
chicks unloaded by the hatchery at  bargain prices. There were numerous “gapers” 
on arrival at the farm and a number of chicks were showing typical nervous symp- 
toms by the end of the first week. This flock was not seen by the survey veter- 
inarian until the 18th week, a t  which time death losses had exceeded 50 per cent. 
Daily mortality charts were not available but the owner reported that there had 
never been a peak loss. At 18 weeks, when marketing had already been delayed 
for a t  least 4 weeks because of the disease condition, apparently well birds were 
still coming down with the nervous-type symptoms without showing any respiratory 
distress. In addition to the 50 per cent loss reported there were more than a 
hundred birds showing extreme weakness, paralysis and atactic symptoms. No 
sick birds had been removed from the flock, no attempt had been made to clean 
up, and husbandry practices generally were very poor. During the previous 
season a brood of 4000 had been raised on this farm with no serious loss. 

One brood of 18000 was visited when the chicks were 8 days old. Losses up to 
that time had been less than 0.3 per cent. No clinical symptoms suggestive of 
Newcastle disease were noted but a serum-neutralimtion test was positive (104). 
Because of this positive test the flock was re-visited on the 26th day. Losses a t  
that time had slightly exceeded 1 per cent. Numerous “gapers” were noted but 
there were no chicks showing any nervous symptoms. A serum-neutralization 
test at this time on a pooled blood sample of 10 chicks, including 5 showing re- 
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spiratory symptoms, was negative. On the 42nd day losses had been very light 
and there was no clinical evidence of Newcastle disease. 

Average mortality figures would be meaningless because of variation in the ages 
of the birds in the various flccks. Figures 1 and 2 show the relationship between 
the age of the birds in positive and negative flocks and the per cent lost at the time 
of the survey. 

Data for all positive and negative flocks, including those classxed by clinical 
diagnosis alone, were used to construct these charts. When the birds had already 
been marketed at  the time of the survey, the age at  marketing and total loss up 
to that age were used. A study of the trend lines shows that mortality in the 
positive flocks is considerably higher than in the negative flocks after about the 
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seventh week of age. Up to 7 weeks the mortality in the affected flocks was no 
higher than in the negative flocks. 

This survey showed a distinct relationship between per cent mortality and the 
number of birds started. Mortality seemed to run higher in the smaller flocks; 
this was true of both positive and negative flocks. Such a trend is probably con- 
trary to general expectations. Sanitarians, as a rule, advocate smaller units for 
more effective disease control. The present finding can probably be explained 
by the observation that the raising of broilers in large units was generally the sole 
occupation of the owner, appeared to be conducted in a more business-like manner, 
and more particular attention was being paid to accepted sanitation practices; 
the smaller units were often carried as a sideline to other operations, and some- 
times appeared to suffer considerably from neglect. 

BELATIONSHIP OF OTHER POULTRY DISEASES TO NEWCASTLE DISEASE 

A study was W e  of the incidence of other poultry diseases and their possible 
relationship to the incidence of Newcastle disease. Coccidiosis, coryza and in- 
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fectious bronchitis frequently preceded an outbreak of Newcastle disease. These 
diseases, however, were also frequently encountered in the negative flocks and no 
definite proof is offered that they contributed towards an outbreak of Newcastle 
disease. In one flock the owner reported an outbreak of fowl typhoid at  about 
the 5th week of age; Newcastle disease occurred in this flock at  about the 10th 
week. A number of flocks were encountered where a diagnosis of infectious bron- 
chitis had been made. Seen at  a later date the condition was diagnosed by the 
survey veterinarian as Newcastle disease. Positive serum-neutralization tests 
substantiated these diagnoses. 

A study was also made of vaccination practices and their possible association 
with Newcastle disease. No flocks were encountered in which pox vaccination 
had been carried out prior to the survey visit. Very few owners reported that 
they routinely vaccinated their broiler birds against pox but in the few instances 
where it had been done in previous broods there had been no subsequent outbreak 
of Newcastle disease. Laryngotracheitis vaccination was a much more common 
practice. The survey disclosed that there was more laryngotracheitis vaccination 
in the 25 positive flocks than in the 58 negative flocks. In no instance, however, 
was i t  possible to trace an outbreak of Newcastle disease as having any relationship 
to previous laryngotracheitis vaccination. In two instances the owners, in re- 
counting the l$story of broods raised, stated that laryngotracheitis vaccination 
at  about the 7th week was followed by disastrous results. Neither believed that 
the losses were related to Newcastle disease. On both of these farms the present 
broods, which had not yet been vaccinated, were negative for Newcastle disease 
both on clinical examination and by serum-neutralization test. 

OTHER FACTORS BEARINQ ON NEWCASTLE DISEASE 

A determination of the probable source of infection proved to be very difficult 
and no definite statement can be made. The 928,000 birds covered by this survey 
were all purchased as baby chicks. Approximately 27 per cent came into the area 
from the New England States. The remaining 73 per cent were locally hatched 
in as many as 24 different hatcheries. No figures were gathered as to the egg 
source of these hatcheries, nor is it known if they purchased baby chicks from 
outside the area for redistribution to their clients. Of the 25 positive flocks 19 
(76 per cent) were derived from local sources; 46 (79 per cent) of the 58 negative 
flocks were started from locally hatched chicks. There is no evidence that the 
location of the hatchery was associated with the incidence of the disease. 

Only one owner having Newcastle disease in his flock at  the time of the survey 
visit, or having had an outbreak in previous broods, would express an opinion as 
to the source of the infection. This owner, flatly stated that the chicks were 
infected on arrival and, of course, blamed the hatchery. Others stated that despite 
more than the usual precautions to prevent the introduction of infectious diseases 
they nevertheless suffered outbreaks of Newcastle disease. One instance is recalled 
in which an owner, having destroyed his old broiler houses and having built a new 
plant on a different location, was promptly greeted by an outbreak of Newcastle 
diseztse when the chicks were less than 4 weeks old. 

On all but 8 of the 83 farms visited some kind of disinfection practice was done, 
usually after the sale and removal of the finiElhed broilers. The usual practice 
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was to remove all litter, including several inches of sand which had formed the 
base of the deep litter, then wash and scrape the walls and fixtures and follow with a 
spray of some cresylic disinfectant or with lye water. The most desirable job 
appeared be done by commercial disinfecting crews who usually applied the 
disinfectant solution under pressure. No evidence was disclosed by means of this 
survey that the method of disinfection, the product used, or the frequency of dis- 
infection of hous,es and yards had any direct bearing on either the incidence or the 
severity of Newcastle disease outbreaks. 

Other factors which might have a bearing on the disease were considered. These 
include the exclusion of visitors from the premises, the removal of sick birds and 
the prompt removal of dead birds from the houses, the degree of wild bird and 
rat infestation, and roaming cats and dogs. None of these appeared to be of sta- 
tistical importance in the incidence of the diseme or the course of the disease once 
it had become established in a flock. 

Two common practices were observed which appeared to the survey veterinarian 
to be particularly bad. One of these is the practice by poultry buyers of dumping 
unclean crates from the buyer trucks near the entrance of broiler houses followed 
by a vigorous sweeping of all loose refuse from the truck onto the poultryman’s 
premises. The other is the practice by feed dealers of picking up unused sacks 
of feed, often from infected premises, for redistribution to other farms. 



SULFAQUINOXALINE1 IN THE PREVENTION OF EIMERIA 
NECATRIX INFECTION IN CHICKENS* 

L. C. GRUMBUCS, D.V.M., rn J. P. DELAPLANE, D.V.M., M.S. 

Delaplane, Batchelder and Higgins (1) reported the use of sulfaquinoxaline 
in preventing Einm'a tenella infection in chickens under laboratory and field con- 
ditions and cbserved that the drug also had value in preventing Eimeria necatmj: 
infection. Grumbles et al. (2), continuing these studies, obtained further evidence 
of the value of sulfaquinoxaline in overcoming this infection. 

Field experiments (2) were conducted with 43,305 chickens which were given 
sulfaquinoxaline, and 3,085 birds which comprised the untreated controls. Groups 
of chickens were fed 0.05 per cent sulfaquinoxaline two days out of five (2-3 sched- 
ule), one day out of four (1-3 schedule), one day out of five (1-4 schedule), two 
days out of six ( 2 4  schedule), four days out of eight (4-4 schedule), and 0.0125 
per cent continuously. Of the birds which died from coccidiosis in these groups, 
0.63,0.25,0.27,0.22,0,0.13 and 0.13 per cent respectively, showed E. necatk in- 
fection. These figures were in contrast to 7.45 per cent in the unmedicated 
controls. 

Studies were undertaken to determine whether these observations could be 
substantiated on an sxperimental basis because the experience of the authors has 
ahown that under field conditions E. necdrix ranks next in importance to E. tenella 
in losses from coccidiosis. 

MATERIAL AND METIIODS 

A wheelbarrow load of litter from the College poultry plant, known to be highly 
infective with E. necdrk and E. tenella coccidia, was placed in each of two 8' by 
10' experimental pens. Previous studies using sulfaquinoxaline in treating chickens 
exposed to the same litter had shown the drug was effective in preventing losses 
from coccidiosis. In the first experiment the birds in Pen 1 served as the cwtrols, 
and those in Pen 2 the medicated ones. In  succeeding experiments the groups 
were rotated and Pen 2 became the control. 

Five-weeks old chickens which had survived exposure to E. tenella from other 
experiments were used in the studies because it was believed they would be resistant 
to E. teneZZa but susceptible to E. necatrix. Hence, any differences in body weight 
or deaths would result from the latter infection, and the results would serve as an 
index of the damage caused by E. necatriz. It was realized that the previous 
infection with E. tenella had adversely affected the birds so that they could not be 
considered normal experimental animals. Normal birds would have been less 
desirable, however, because of the impossibility of determining which infection 
had been responsible for the damage. 

1 This study was made possible by a grant from Merck & Co., Inc., Rahway, N. J. 
* Contribution No. 708 of the Rhode Island Agricultural Experiment Station, 

Kingston, R. I. 
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1 40 W.L. None 

2 40 W.L. 0.0125% SQ in 
mash for two 
weeks 

The birds used in Experiments I and I1 were White Leghorn cockerels; those 
in Experiment I11 were Barred bck-New Hampshire. crosses of both sexes. 

14 215.65251.2 283.7 375.42408.60530.22 

0 215.65317.8 389.05454.00576.SO633.33 
(35% 1 

RESUIITS 

The results of Experiments I, I1 and I11 are shown in Table 1. 
The h t  experiment was originally intended to determine the therapeutic value 

of 0.02 per cent sulfaquinoxaline given in the drinking water a t  the onset of symp- 

1 38 Cross 0.0125% SQ in 0 -182.79 297.48 373.67 540.54 652.62 
mash for 
three weeks 

2 38 Cross None 2 187.54240.14197.32428.78522.80641.45 
(5.26% 1 

TABLE 1 .-The prophylactic value of 0.0166 per cent sulfaquinoxaline against Eimeria 
necatrix infection in chickens 

783.54 

~~~~ ~ 

Experiment I 

toms of coccidiosis. The birds in both groups suikred losses from E. necahiz 
infection which began on the Hth day, continued through the ninth day, then 
ceased. Thirty-five of the untreated and 34 of the medicated gmup (in which 
medication had been started on the fXth day) died from infection. Thii result 
indicated that the E. ozecatriz contamination was much greater in the litter than 
had been anticipated and that under such conditions of exposure, birds quickly 
developed resistance to this infection. It also showed that medication had been 
too late to be of value in changing the course of the infection. 
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In an effort to confirm the observation that immunity to E. necatriz was rather 
quickly established under the experimental conditions cited, it was decided to use 
0.0125 per cent sulfaquinoxaline in the feed from the start of exposure and to dis- 
continue its use at the end of two weeks. 

The rcsults of Experiment I1 show that the 40 control birds of Pen 1 suffered a 
death loss from E. necutrix of 14 birds, while there were no losses in Pen 2, given 
the treated feed. 
Both groups of birds were of equal weight at the beginning of the experiment. 

At the end of the fifth week, when the birds were 10 weeks old, the controls averaged 
530.22 grams as compared to 633.33 grams for the medicated group. It was ob- 
served that during the second week of the experiment (Fig. 1) the controls made 
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FIG. l.-Compa7ison of growth rate between chickens receiving 0.0186 per cent sulfa- 
quinoxaline in the feed and the untreated controls exposed to Eimeria necatrix 

infection 
The birds consisted of White Leghorn cockerels (second experiment) 

smaller gains than the treated birds. When the medicated feed was discontinued 
in the treated group, no birds showed clinical evidence of infection and the rate 
of gain was not interrupted. This fact indicated the development of substantial 
immunity and no inbrference by the drug. 
In Experiment I11 the birds of Pen 2 served as the controls and those in Pen 

1 the medicated group. There were no losses in the latter and only two in the 
controls. At the end of the second week, five birds from each pen were sacr%ced 
and examined for lesions of coccidiosis. All five of the controls showed extensive 
lesions of E. necatriz, while only three of the medicated group showed mild lesions 
of infection. The average rate of gain was much less in the controls as compared 
to the medicated birds. At the end of the fifth week, when the birds were 10 
weeks of age, the control pen averaged 641.45 gram as compared to 783.54 grams 
for the medicated group. In  this experiment the death loss in the control group 
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was low, nevertheless, sufficient infection had occurred to interfere with the normal 
rate of growth (Fig. 2). 

There was a distinct difFerence in the appearance of the medicated and the control 
birds in both experiments. The chickens in the control pens were characterized 
by lack of vigor when compared to those given the 0.0125 per cent sulfaquinoxaline 
in their feed for two weeks. The results confirmed the observation of the h t  
experiment, namely that chickens exposed to surroundings severely contaminated 
with E. necdrix develop a high degree of resistance within a period of two weeks. 

/ 
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FIQ. 2 . 4 o m p a r i s o n  of growth rate between chickens receiving 0.01M per cent sulfa- 
quinoxaline in the feed and the untreated controls exposed to Eimeria necatrix 
The birds consisted of Barred Rock-New Hampshire cross of mixed sex 

(third experiment) 

DISCUSSION 

The results of the first experiment showed that the litter tp which all the sub- 
sequent experimental groups of birds were exposed contained highly infective 
numbers of E. mat& and that chickens using such litter quickly developed a 
high degree of resistance to further exposure. This result was further substantiated 
in Experiments I1 and 111, for the birds which had been medicated failed to develop 
clinical evidence of infection when medication was discontinued after two weeks. 
Also, the birds continued to show a normal rate of growth over a five-weeks period 
of observation. In contrast, the controls showed death losses and a slower rate 
of growth, particularly during the second week. In Experiment I11 where the 
death losses were small, the controls were adversely affected as indicated by retarded 
growth during the second week of exposure. 
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It is unlikely that resistance to E. matrix develops as quickly in chickens under 
field conditions as under the conditions of the work herein described. 

The numbers of infective forms of E. necutrix would be a factor in the time 
required for birds to develop immunity to the infection. In the poultry diagnostic 
laboratory, observations of specimens submitted by poultrymen indicate that 
under most farm conditions immunity to E. necdrix is not acquired in as short 8 
period of time as occurred in these studies. 

SUAmARY 

Laboratory studies confirm the observations made under field conditions that 
0.05 per cent sulfaquinoxaline in the mash fed intermittently, or 0.0125 per cent 
fed continuously, is of value in preventing losses of chickens by death and retarded 
rate of growth due to E. necdrix infection. 

The data show that immunity to E. necdrix is quickly developed by birds sub- 
jected to severe exposure. 
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HOW CAN POULTRY DISEASE CONTROL MEASURES KNOWN 
AT PRcESENT BE APPLIED TO FURTHER RBDUCE 

CURRENT LOSSES? 
PANEL DISCUSSION 

CHAIRMAN BRANDLY: With this rather imposing group we have selected out of 
a large number, we anticipate that it may be possible, if it doesn’t take too long, 
to entertain questions from the floor after the majority of these questions have 
been submitted to the experts. 

First I want to introduce the men who have consented to contribute. 
On the end, Dr. C. P. Bishop of Pennsylvania. Next to him, and coming down 

the line, we have Dr. F. R. Beaudette, New Jersey; Dr. C. H. Cunningham, Michi- 
gan; Dr. H. Van Rockel, Massachusetts; Dr. Bushnell, Kansas; Dr. J. R. Beach, 
California; Dr. T. 0. Brandenburg, North Dakota; Dr. E. Jungherr, Connecticut; 
Dr. T. C. Byerly, Washington, D. C.; Dr. J. P. Delaplane, Rhode Island; Dr. 
Tucker, Indiana; and Mr. Christie. 

I think we have represented here not only a group which you admit are experts, 
but who do represent a wide approach to the subject. 

Questions have been listed under a number of headings. The first is, “Educa- 
tion;” second, “Diagnosis-Scope and Accuracy!”; third, “Means of &ease 
spread-and control”; fourth, “Immunization”; fifth, “Eradication”; sixth, 
“Preventive and curative chemotherapy”; seventh, “Breeding and Management”; 
eighth, “Regulatory and Supervisor measures”; ninth, “National Poultry Im- 
provement Plan.” 

The first question is, “Is there any way in which knowledge, long known, OT in- 
fomudwn newly obtained can be digested fairly and factually and presented in an 
understandable manner rapidly enough to avoid undue emphasis on any certain part 
of the infmnation OT methods proposed?” Dr. Byerly? 

DR. BYERLY: I have been looking for a method for several years. I have worked 
with groups, conferences. This particular outline that Dr. Hendershott called 
attention to is the product of the only way I know, and that is for people to work 
together; to con over each other’s opinions and come up with the consensus. 

The consensus may also be wrong-I don’t know; but this is a consensus of the 
opinions of livestock sanitary officials; poultrymen; poultry pathologists, and any- 
one else who was present to submit an opinion as to sanitary practices. If there 
is a way, this is the only may I know of doing it; and if this is  no good, we will 
have to find another way. 
CHAIRMAN BRANDLY: Thank you, Dr. Byerly. 
Question 2:  “By what means can poultry raisers be made to appreciate the benejit 

to be derived from sanitary m e a r e s  in the prevention and control of poultry disease 
and be persuaded to put them into use?” Dr. Beach. 

DR. BEACH: My answer to this question might be said in the words, “Seeing is 
believing.” Emphasis that has been put on the importance of sani@tion 
in everything that has ever been written and said by anyone connected with any 
educational institution or regulatory organization; but it has been our observation 
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that the average poultryman doesn’t take these recommendations too seriously 
until they have exhausted everything else. 

We have found, I think, the best way to make poultrymen realize the importance 
of sanitary measures, and what can be accomplished by them is, so to speak, to 
set up demonstrations in areas where the poultrymen in those areas can see 
if they visit the place, or can learn by taking with the omer of the farm that they 
are effective and worth-while. 

When that has been done, in a number of instances I know it has tended to 
spread throughout the area, and become rather common practice. 

I don’t know of any shorter cut to accomplish it than that. 
&AIRMAN BRANDLY: Thank you, Dr. Beach. 
Mr. Christie, would you like to present your viewpoint from the standpoint of 

MR. CHRISTIE: Mr. Chairman, May I say a few words before that? Do we 

&AIRMAN BRANDLY: Yes, certainly; go ahead. 
MR. CHRISTIE: First of all, I am glad to know this thing is movable because I 

don’t like those stationary microphones. They remind me too much of a spittoon. 
(Laughter) 

Now that I have that out of my system, I want to say that I am rather happy 
and privileged to be here, because we of the industry have felt, for a long time, 
and I know a good many of your own people have felt the same way, that we had 
so many things in common that it was about time we got together and discussed 
some of these common problems of ours. 

Another reason I am glad to be here is that I did not know until today that an 
ordinary chickenman like myself, who cannot boast of any degree-only an eighth- 
grade diploma-is eligible to membership in this organization. I think that is a 
wonderful opportunity for us to be members and receive reports, and so forth; and 
we appreciate that very much. Of course, I can’t call you fellow-members yet, 
because I understand I haven’t been voted on yet. Whether I am going to get 
blackballed or not, I don’t how. 

It seems to me the trouble on disease control and sanitation among our growers 
in some states and regions has been mainly due to failure of our people to be- 
come better acquainted with state regulatory authorities; and as a result, there 
has been a lot of lack of cooperation. In some instances, the state officials have 
proceeded to impose regulations without first consulting with the industry. 

I come from a region in New England where for 20 years or more we have co- 
operated with our state regulatory authorities 100 per cent; and that, gentlemen, 
has not been by compulsion. It has been because the poultrymen have appreciated 
that they are interested in prosperity and salvation. I believe, therefore, that if 
we can institute similar programs to be carried on in other parts of the country- 
whether they be region or state-where the poultr’ymen and the regulatory author- 
ities can cooperate, the same as we have in New England, while the millenium may 
not be at  hand, we have made wonderful progress. 

I believe, also, that if that existed there would be no need for any compulsory 
laws, because we would be doing away with misunderstanding and would have 

the poultryman, the producer and breeder? 

have the time? 

’ 
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confidence in each other; and we would have 100 per cent cooperation between 
the poultrymen and the state livestock sanitary authorities. 

CHAIW BRANDLY: Thank you, Mr. Christie, for your very good analysis 
from the standpoint of the industry. 

The next question: “What type of educational program can be preanted to the 
poultrymen that will make t k m  eager to obtain early diagnoses in spite of the possi- 
bility M probability of quarantine? How should it be pesented?” Dr. Bushnell. 
DR. BUSHNELL: In answering this question I can only report what we have done 

about such a program in Kansas. The early publicity given Newcastle disease 
by outside sources made Ka,ms poultrymen Newcastledisease-conscious. How- 
ever, I am of the opinion that many poultrymen in that state are beginning to lose 
interest. We have definitely diagnosed 17 widely-scattered outbreaks in Kansas, 
but as far as can be determined there has apparently been very little spread to 
neighboring flocks. I have made many inquiries of extension workers and others 
who travel widely in the state, and it appears to be the general opinion that the 
disease i s  not very important a t  present. For this reason many poultrymen are 
losing their fear of it. This is probably an unfortunate situation but it is doubtful 
if there will be an increased interest unless the losses become more severe next year 
than they have been during the past year. 

The Kansas Station has put out a considerable amount of informationabout 
poultry diseases in the past and has published an Experiment Station circular 
which was sent to all newspapers, county agents, hatcherymen, veterinarians, and 
many others. We believe that the information about poultry diseases has been 
widely distributed in the State. 
In addition we give free dmgncsis and advice to anyone who wishes to bring 

diseased birds to the laboratory. 
In my State, the poultrymen have had no experience with the quarantine of 

diseased flocks. They send in birds because they Wish to know how to stop losses. 
In the few instances of Newcastle disease we have quarantined flocks, or even 
insisted on slaughter, and there has been no serious objection. However, if the 
practice becomes widespread for other diseases there are sure to be many who will 
object to it and not try to obtain a diagnosis. I believe that the best results will 
follow an educational program similar to that used with the National Plan-for 
pullorum disease control. This would emphasize the value of disease control 
which is the most important consideration at  the present time. 

CaAImm BRANDLY: Thank you, Dr. Bushnell. 
The next question: “Until such time as the number of and interest veterinarians 

in poultry diseases becomes adequate, poultry raisers mwt look elsewhere for help with 
their disease problems. The other sources of information available to thma are veter- 
inarians of state livestock disease control organizations and agricultural e x p e r i m t  
shcions, the agriculture extension service, service mm of feed distributors and poultry 
and egg buyers, and representatives of munufmturers and distributors of so-called 
poultry remedies. What steps might be taken to ensure the poultrymen getting adequate 
and sound adtvice from these sources?” 

Dr. Byerly, will you attempt that? 
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DR. BYERLY: It is my opinion that these men can serve a very valuable service 
to themselves, to the poultry industry, and to the diagnostic labombries, whether 
they be state or agricultural experiment station laboratories, or private laboratories, 
by seeing to it that their customers are acquainted with the service offered by such 
lakoratories and locations, and by insisting that their customers get the material 
to the lakorztory by private carrier so that the diagnosis can be properly made 
and information returned to the farmer in time to do him some good. 

~ I R M A N  BRAKDLY: Does anyone else have any comment on that? 
The next qcestion is suitable particclerly for Dr. Tucker, in view of his great 

intermt in potltry disecss control: “What can be &ne to increase intelligent active 
Farti&xtion bg the vettrinaty practitkners in pcultry disease work?” 

DR. TUCKER: I think as a prgctitioner, and we as veterinarians, before we can 
expect to have the confidence of porltrymen, must first fortify ourselves with 
sufficient knowledge on poultry diseases and disease control so that we can talk 
intelligently and convincingly to poultrymen on their problems. 

If we are not able to sell ourselves to the poultrymen, gain their confidence 
(without which we can accomplish very little), we are going to be up against it to 
interest them very much. 
We must first fortify ourselves so that we can talk convincingly-in such a wag 

as to convince the poultryman that we know more about poultry diseases and their 
control than he does. 

I think there has been some work done in some states. There has been some 
adult education; some institutions have had veterinarians hold regional meetings 
for veterinarians on poultry diseases, and the results have been quite satisfactory. 

Another thing should be directed to our educational institutions, our veterinary 
colIeges--I think it would be quite desirable if they would increase their educa- 
tional curriculum on poultry diseases. Here we have a two billion dollar in- 
dustry, and I think the young men coming out of colleges now could use a whole lot 
more poultry disease education than they are getting. 

This poultry industry is a major agricultural industry, widely distributed. Most 
veterinarians coming out of college can have an opportunity to render service, 
and I think before we can, as I said, sell ourselves to the industry, or to the poultry- 
man, we must have sufficient knowledge that we can talk intelligently on their 
disease problems. 
CHAIRMAN BRANDLY: Thank you, Dr. Tucker. 
Certainly full appreciation of this responsibility in so far as veterinary practi- 

tioners are concerned will help alleviste the situation from the viewpoint of the 
laboratory man who has contact with practitioners who do poultry practice. 

07. Cunningham, uill gou comment on that, please? 
DR. GUNKINGHAM: Dr. Tucker mentioned the veterinary schools. I happen 

to be a member of the staff of Michigan State College. Our formal education for 
the veterinary practitioner for poultry work consists of a form1 course in poultry 
pathology, lectures and laboratories, which helps to make them cognizant of the 
several major poultry diseases as we see them in the laboratory. 

We also have a clinical service for the senior students in the poultry laboratory. 
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We also conduct post-graduate conferences, where clinical material is available for 
inspection by the practitioner; and we have formal lectures during the post-graduate 
conferences. 

Our primary purpose is to produce veterinarians, and we try to instill in them 
the interest for poultry pathology. If they are not receptive, we can’t do much 
more; but we do present the material for what it is worth. 

CHAIRMAN BRANDLY: In addition to this comment, it has been suggested by 
members of this and other groups that it would certainly be helpful in so far as 
stimulating work in poultry disease is concerned if there were available more 
veterinarians to take care of this need. 

“here certainly is a need there. 
Are there any other comments here, other than those? 
The next question would seem to be designed particularly for a regulatory 

official. We will ask Dr. Brandenburg to answer it. 
“Would an educational campaign to direct more intimate contact between f i ck -  

owners and hutcherywien with their local veterinarian, who is in contact with regulatory 
groups, result in better control of podty diseases, particularly as regards transmission 
through live bird trafi? 

DR. BRANDENBURG: This would seem desirable, but I believe would be of limited 
value until such time as we have adequate veterinary service to service the livestock 
industry and the poultry industry. 

CHAIRaaAN BRANDLY: The next question, Dr. Beaudette: “How can the need for 
greuter w e  of the diagnostic taboratories and the dmkability for improved understanding 
of theit. functions and limitations best be emphasized to poultrymen, lay service personnel, 
and the veterinay projesion?” 
DR. BEAUDETTE: I believe the Grst requisite in answer to this question is that 

the diagnostician be 8 competent person. In too many laboratories, persons who 
are ill-trained and who have had too little experience are filling the position of 
poultry pathologist. Obviously, no such person can render a dia.gnosis and get 
results that will be respected by the poultryman or the veterinarian in the field. 
Therefore, the first requisite, as I see it, is a competent diagnostician in the labora- 
tory; and a well-equipped laboratory, so that any service that may be required 
can be rendered. However good the diagnostician-or however good the equip- 
ment, there is still that need of contact with the field, with the man who needs 
this information; and that contact with the field will be had in different ways, 
depending upon the state in which the man is operating. 

In our own state, which is small (having only 8,300 square miles), with good 
transportation facilities and good roads, we have ready access to the field. We 
have county agents in 20 of the 21 counties in the state, and there is a very close 
relationship between our laboratory and the county agents; and these county agents 
have been given special instructions on what to do in case of an outbreak of poultry 
diseases, so that they can get specimens to our laboratory in New Brunswick, or 
to the branch laboratory which we maintain in Vinehnd, New Jersey. 

We also have contact in the field through the medium of the vocational bigh 
school teachers. On three separate occasions we have given these vocational high 
school teachers, training-pecial training-n the fundamentals of disease control 
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so that they have been warned of the dangers of making a diagnosis with the meager 
knowledge which they have, so that when they are presented with a problem on 
poultry diseases, they, too, bring the specimens to the laboratory or see that they 
get in there. 

And lastly, we have a well-organized poultry industry in our state. Of the 21 
counties, 20 have local poultry organizations. One county -has four poultry 
associations. 

We are regularly asked to speak a t  these poultry associations so that we have 
very close contact with our industry. 

Then, too, the very nature of our industry, which is commercial poultry farming, 
lends itself to making use of a diagnostic laboratory, because if they don’t they are 
not in business. 

Then, as I see it, to summarize, it is a question of a well-trained diagnostician; 
a well-equipped laboratory; ‘and close contact with the field. Then when 
diseases such as Newcastle come along, a disease which resembles other respiratory 
diseases, or diseases which may not be primarily respiratory, these poultrymen 
appreciate the advantages of the an exact diagnosis, and they will avail them- 
selves of laboratory facilities. 
CHmw BRANDLY: “Can all state regulatory ofiers be brought up tu date on 

pod t ry  disease recommendations? Should there not be some central informdon 
bureau set up so thut state ofiials would maJce similar recommemEdions for a specijk 
poultry disease?” 

This looks like a good one for Dr. Bishop. 
DR. BISHOP: On the first question, I say that the regulatory official can be 

brought up to date on poultry disease recommendations-especially if he is fortunate 
enough to have a poultry pathologist on his staff, or a poultry disease control 
service, and has enjoyed the cooperation of the established agencies in that state, 
as well as the public agencies, those that are qualified in poultry disease control 
work-and possibly a veterinary school, such as we have in our s t a t e i n -  
cludmg several private agencies which have been very helpful. 
On the second question, all I can say is that would be important and very helpful. 
CEUIRMAN BRANDLY: It has been suggested thut this Associath meeting serve a8 a 

DR. BISHOP: Yes, sir; very much. 
CHAIRMAN BRANDLY: Dr. Byerly, this question: “What can be done to temper 

extravagant, empiric and unwarranted promotion of newly developed treatments or ’12e20 

uses for old drugs, such as the ‘all-out’ use of dfonamides for control of coccidiosis, 
co y za ,  fowl cholera, pullorum dkease, without regard for the variable conditions found 
within the poultry industryP” 

DR. BYERLY: Dr. Brandly, I am very glad to see this question included in the 
list. It calls attention to a circumstance I have thought about quite a lot. 
As the food and drugs become increasingly effective in limiting claims for various 

proprietaries; and as research has produced effective compounds for the control of 
disease, we are faced now with the situation that people are now Using potent reme- 
dies, some of them in excessive quantities-certainly dangerous-often expensive; 
and it is a situation that I do not believe is readily controlled. 

. 

sort of central informahn agency. Do ‘you agree with thut, Dr. Bishop? 
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I think this question should more properly be addressed to everyone in this 
audience. 

The only thing I can see is that we should all beat the drum for the fact that 
treatment is a poor substitute for adequate sanitation and prevention. 
CHAIRMAN BRANDLY: You rather feel then that this situation will level off with 

more education, and perhaps less emphasis on the value of drugs over old and 
approved measures? 
DR. BYERLY: I hope so. 
CHAIR~~AN BRANDLY: There were other questions under those that dealt with 

“Education;” however, we vi11 have to move along to some of the others. I will 
say, though, that the ones that were included carried as much punch as any. 
There was no desire on the part of any of the committee to evade questions which 
&mht be considered to relate to something a bit on the borderline, or possibly 
embarrassing. 

Under the questions on “Diagnosis,” Dr. Bishop, I put this: “WM informatiorr 
is available aa to the present incidence of tuberculosis in poultry? To what extent can 
the praent tuberculin test be used in the control and eradication of the disease?” 
DR. BISEIOP: According to the report received today from the Federal Bureau 

of Animal Industry, it has dropped from 6.2 to 2.1 in 1947; and the tuberculin 
test is certainly considered an effective means in detecting tuberculosis, especially 
when used in breeding flocks. 

CHAIRM.A.N BRANDLY: The next question, Dr. Beaudette: “Where the vehinuq/ 
practitioner suspects Nmcastle disease, ahat are the immediate akp to take in making 
a diagnosis?” 

DR. BEAUDEW: In this instance, diagnosis will have to be based on the re- 
covery of the virus-unless there is no immediate need for diagnosis and the affected 
birds can be allowed to recover, and their status determined later by HI or neu- 
tralization tests. 

Since here we are dealing with recovery of the virus from the affected specimens, 
then quite obviously the thing to do is to get the specimens to a, laboratory, not by 
a common carrier but by personal messenger, so that the laboratory can attempt 
to recover the virus. Care should be taken in the selection of specimens so that 
long standing cases are not included, because these are not good sources of virus. 

BRANDLY: Another question on that same subject: “What is the 
possibility of having a standard high-titer Nmcastle vim for use as antigen in the H I  
test?” 
DR. BEATJDETTE: Such an antigen, of course, can be had. The question is, it seems 

to me, whether we need such an antigen. Some months back when Newcastle dis- 
esse was supposed not to be as widespread as it now is, many states wanted such an 
antigen, inactivated, so that the use of it would not be a hazard to the industry in 
their particular state. But now that the disease has been diagnosed by one or 
another means in 43 of the 48 states, I think the need of such an antigen is becoming 
less and less. If it is needed, however, such an antigen could be produced. 

I don’t, believe that this has to be produced by any one laboratory. It seem 
to me that since we are going to be called upon from now on to diagnose Newcastle 
disease, that every laboratory had better equip itself for that job, and prepare 
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its own antigen. Moreover, I think we will be called upon to diagnose the active 
disease rather than what the past infection was; and it is only past infection that 
can be diagnosed by the HI teat. 

Chunuu~ BRANDLY: Dr. Jungherr, here is a question I think someone sent in 
for you specifically: “Whtzt reliance can one place on d i n g  birds with ‘greg eyes’ in 
tkxu of recent publications to the eflect thtzt those lucking pigment, but with regular 
pupila are not pathologkalP” 

DR. JUNGHERR: There is evidence available that factors of heredity, nutri- 
tion, and egg production may bring about a diffuse fading of the eyes; but spotted 
depigmentation of the iris, and especially changes in the pupillary outline, 
such as angularity and narrowing of the pupil, and decreased power of accomodation 
to light are the most important signs of ocular lymphomatosis. 

CHAIRMAN BRANDLY: Which one of those would you recommend for the practitiuner 
in thefiMP 
DR. JUNGHERR: Primarily examine the outline of the pupil. Any abnormal 

outline suggests ocular lymphomatosis. 
CHAIRMAN BRANDLY: Another one on that same disease: “What progress has 

been made in the early diagnosis of leukosis?” 
DR. JUNGHERR: There are no certain methods at  the present time for the early 

diagnosis of leukosis. A test using lymphocytes as antigen has been suggested; but 
80 far the tryouts at the United States’ Regional Poultry Research Laboratory a t  
Ehst Lansing have not shown the test to be completely reliable. 

CHAnZaaAN BRANDLY: The next question is directed to Dr. Brandenburg: “What 
mrry or should be dsne to eliminate the practice by hatcheries, especiallp those shipping 
interstate, of keeping chicks in hukheries in the same buildings with iwtdat0rsP” 

DR. BRANDENBURQ: I think this should be brought about by regulation-regu- 
lations under the National Plan-and for those hatcheries not under the Plan, 
made mandatory through livestock sanitary agents or agencies. 

&AIRXAN BRANDLY: Varying a little but bearing on this situation, too, is this 
question: “Are any precautions tak;en to prevent baby chicks shipped by common 
=amYier from corning in contact with diseased birds during transit? If  not, what should 
Se dime?” 
DR. BRANDENBURQ: For the first part of the question I will have to answer, 

“No.” I doubt if very much can be done, only possibly through education. 
The people who have the shipment of these birds, or advise the shipments of birds 
to hatcheries could counsel against taking in dead and sick poultry into laboratories 
through common carrier. 

DR. BYERLY: I have a notion, which is pure speculation, which I have spread 
around in a place or two; and I think I would like to spread it here because some- 
body may have an idea on it. 

It seems to me it should be possible to devise a package into which chick boxes 
could be placed, which would be supplied with sterile air. I think it needn’t be 
very complicated, any airtight box, tht could be drawn together at the f0p-a 
stopper put through it; a cylinder of compressed air attached to it, with a reducing 
valve so the air could be forced to the bottom of the case to inflate the bag; with a 
little outlet at the top to keep the air moving. That might do the job. 
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It BWIIM to me this shipping package is an important item, and that is the reason 
I am asking you to think about a better package to ship chicks in-one that could 
be sterile with sterile air in it. 

There are cylinders that are supplied for lazy people to pump up automobile 
tires. That was Mark Welsh’s thought. 

CHAIRMAN BRANDLY: Thank you. That is a good suggestion. 
I hope all the inventors here will get at  that, including yourself. 
Dr. Bishop, “Are there any regulations comerning the shipment of diseased birds bg 

common cam’er to a laborato y for diagnosis?” 
DR. BISHOP: I do not know of any state that has any special regulations in this 

regard. It is a difEcult problem, and it has been recommended at different times 
that diseased birds should be transported to a laboratory by private carrier. 

CHAIRMAN BRANDLY: The question is raised, Is it the obligation of the &press 
agency to take shipments that are presented for transportation to laboratories or to other 
des t inath  P 

DR. BISHOP: As far as I know, they are. 
CHAIRMAN BRANDLY: They are required to accept them? 
DR. BISHOP: Yes; as long as there is no regulation. 
CHAIRMAN BRANDLY: They are urged not to if they s b  euidence of disease; is that 

DR. BISHOP: Yes. 
CHAIRMAN BRANDLY: The next question: “Can the movement of diseased birds be 

controlled by regulation?” 
DR. BRANDENBURQ: I have my doubts. 
C~AIRMAN BRANDLY: Dr. Van Roekel, “What is the most eflective approach in 

aiding the hutcherymen to avoid the dissemination of Newcastle disease? Infectious 
bromhitw?” 
DR. VAN ROEKEL: In avoiding the dissemination of Newcastle disease and in- 

fectious bronchitis via the hatchery it is recommended that adequate facilities be 
provided to carry out an effective sanitary program by the hatcherymen. The 
sequence of operations in the hatchery should be carried on in a “one directional” 
manner and separate rooms should be provided for each of the major operations in a 
hatchery program. Physical facilities should be such as to permit thorough 
cleaning and disinfection. Personnel of the hatchery should be thoroughly trained 
in the practice of hatchery sanitation. 

Hatching eggs should be accepted only from flocks which are not regarded as a 
hazard in disseminating either Newcastle disease or infectious bronchitis. Monthly 
inspections of all supply flocks and their egg records would help to identify possible 
sources of trouble which might result in hatchery infection and a disease outbreak in 
chicks produced by the hatchery. According to current opinion hatching eggs 
may be selected with apparent safety from affected flocks one month after the 
flock has regained normal egg production. 

(himam BRANDLY: Are there other comments or questions, pertaining to the 
two sections of that question? 

The next question, Dr. Delaplane: “What sound measures may be put into efect to 
reduce disease spread from shows and contests?” 

not truer 
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DR. DEWLANE: At State College we have an egg-laying contest, and we make 
the recommendation to the poultry owner that under no circumstances should he 
return those birds to his flock unless he has isolation facilities, well removed from his 
poultry buildings on his home farm, and observes the birds for a long period of time 
after that; and even then, we try to discourage it. 

With regard to poultry shows, I think that we would disseminate much less 
disease if we could, in some way, make it possible for those birds to not leave the 
show except as market birds. I realize that would be quite a handicap to showmen, 
but after all, a man who is a good showman, and does not have some good representa- 
tive breeding stock a t  home should not put the birds in the show in the h t  
place. 

CHAIRMAN BRANDLY: Are there other comments? 
I think it is evident that when the exhibitor and the man who sends his birds 

to contests realizes that he is creating more of a hazard for himself than for others, 
that he will begin to abide by those rules, or by those phenomena. 

The next question, Dr. Van fiekel: “Would it be practical and safe to permit eggs 
laid birds in a poultry show or egg-laying contest to be returned to the farm for 
hatching?” 

DR. VAN ROEKEL: Eggs laid by birds in a poultry show or egg-laying contest 
should not be returned to the farm for hatching. If progeny is desired from show 
or contest stock the eggs should be incubated on a separate premise. Likewise the 
chicks should be reared in quarantine until their health status is known. 
DR. BEAUDETTE: I should like to point out that there is a hen laying contest 

in Vineland, New Jersey, and they do send males there for the explicit purpose of 
getting fertile eggs that can be returned home. 
CHAIRMAN BRANDLY: That certainly is an important point. I know all here 

remember what problems arose, what dissatisfaction arose, when certain regulations 
were imposed on the shows shortly after the Newcastle outbreak; and the one point 
that was well emphasized in discussions that arose in the Committee, the National 
Committee, was that the birds going to shows and contests represent a particular 
hazard because they represent two-way traffic. Chicks going to farms usually are 
kept there; oftentimes they never leave except as market birds. But birds going to 
contests and shows return to the flocks of origin or to other farms and may spread 
the disease. 

The next question, Dr. Jungherr, “What control measures should be put into force 
in a Newcastle disease infected fick supplying eggs to a hatchery? Should a hatchery 
become infected, what memrm should be put into eflect, regulatory and other?” 

DR. JUNGHERR: In the case of a breeding flock infected with Newcastle disease, 
one should withhold shipment of eggs for 30 days following complete return of egg 
production. 

All utensils on the farm should be cleaned and disinfected. 
I believe when egg shipment is resumed, new crates should be used. 
With respect to the handling the disease in the hatchery, Dr. Van Roekel has 

answered this question, or has touched upon it. But I believe that hatchery infec- 
tion should be controlled by disposing of all eggs and the started chicks at  the 
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time of the outbreak and subjecting the entire premise, including equipment, to 
thorough cleaning and disinfection. 

By the time such a program has been carried out conscientiously, hatching may 
be resumed; but a small lot of these chicks should be hatched in order to check on 
the survival of the virus. 
CHAIRMAN BRANDLY: On this same problem, Dr. Beach, you have concerned 

yourself for quite a long time with the hazards of carriers of Newcastle disease, and 
we will therefore direct this question to you: “How long has a bird been known to be a 
carrier of Newcastle vim af& d u r a l  infection? After artijkial infection? What 
facbrs are most important in survival of the vim in nature?” 

DR. BEACH: I can answer the first part of the question easily. The longest we 
have demonstrated carriers after an actual infection was three months. This was 
the isolation of virus from the lungs of birds which had had respiratory symp- 
toms only. We have done nothing with respect to determining whether or not 
artificially-infected birds would remain carriers; and as far as I know there is no 
information on that from other sources. 

The last part of the question, I know nothing about, and so I will not try to 
answer. 

CHAIRadAN BRANDLY: Dr. Jungherr, from your expm‘ence have you determined the 
length of time a bird ha+ been known to be a carrier of Newcastle vim after artiJEal 
infection; or, have you determined at what period, what maximum period after infection, 
you demonstrated the vim? 

DR. JUNGHERR: We have tried to demonstrate carriers after artificial infection, 
and we have not been able to find the virus, either in nasal discharges or in the 
stools, longer than 12 days following infection. However, these experiments have 
to be repeated. 

It is very difficult to isolate the virus after about two weeks following infection. 
CHAIRMAN BRANDLY: How about recovery from eggs? Have you anything on that? 
DR. JUNGEIERR: Yes. We have recovered the virus from eggs which we believe 

CHAIRMAN BRANDLY: And that in what, a period of one or two monh? 
DR. JUNGHERR: One to two months. 
CHAIRMAN BWTDLY: The next question: “Which chemical dasinfectants are most 

satisfactory and eflective against Newcastle vim%” Dr. Cunningham. 
DR. CUNNINGHAM: I wi l l  cite our experiences in the laboratory at  Michigan 

State College. We tested a number of chemical agents for their effect on the Virus 
of Newcastle disease in chickens, using as an experimental criterion embryo mor- 
tality. The ones I will give you now are the ones that will probably be of most use 
to the livestock sanitary officials. 

Our results are based on a three-minute reaction period of the chemical agent 
and the virus. 

The following chemical agents were effective in inactivating the virus within three 
minutes or less: Bichloride of mercury, 1 to 1,000; Roccal, 1 per cent of the stock 
solution; disilyn, which is another ammonium compound, a 1 to 512 dilution. This 
was based on the manufacturer’s recommendations of so many ounces per so many 
gallons of water. Phenol, 3 per cent. We tested phenol at 1 per cent, and it was 

have been laid at the time egg production was recovering in the flock. ’ 
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without effect on the virus. Cresol, 3 per cent; lysol, 3 per cent-that is, cresol, 
3 per cent-1 per cent; and lysol, 3 per cenkl  per cent; creolin, 3 per cent and 1 per 
cent; Clorox, 5 per cent. We purchased.a bottle of Clorox from the local grocery 
store and made the dilutions from the commercial bottle of Clorox. Tincture of 
iodine, 1 per cent; and sodium hydroxide, 2 per cent. 
All of these chemical agents, as I said before, were completely effective in 

inactivating the virus within a three-minute period, or less. 
Recent work has been reported by Tilly and Anderson of the U.S.B.A.I., and 

they found sodium hydroxide, 2 per cent, was completely effective against the 
virus; and I recall their reaction period was four minutes. And Cresol, 1 per 
cent-those were the only two chemical agents which they tested, which were 
comparable in per cent to those which we tested. 

CHAIRMAN BRANDLY: Dr. Bushnell, this question we would like your opinion on: 
“Are the recent reports of Newcastle vim infection in man signifiarat as regards public 
health? As regards man acting as an active spreader to poultry?” 

DR. BUSHNELL: In answer to the first question concerning Newcastle disease as a 
public health hazard I think that it is of little importance. We have followed 
several outbreaks quite carefully and have not oherved evidence of any special 
type of infection ar-ong the persons who have been in very close contact with the 
diseased birds. 

The second question can probably be answered in the affirmative. Just how this 
virus is spread under natural conditions is not known. In our laboratory we have 
placed normal chickens in the same cage with birds in all stages of Newcastle 
disease and have yet to find a single contact that developed the disease, or a positive 
HI reaction. It may be that the diseased bird spreads the virus only for a very 
short period of time, or that there are atmospheric conditions favorable for the 
dissemination. To me it is quite possible for a human being to serve as a mechanical 
carrier of the virus but not as a reservoir of infection for chickens. 
DR. BEACH: I would like to add just a little to what Dr. Bushnell said. 
We checked on one owner of a flock who developed an acute conjunctivitis at’ the 

time his flock was infected. This was done by serological methods, and he was 
found entirely negative. Fur:her serological tests have been made on several 
members of our staff who have been autopsying infected birds-nd in other ways 
handling infectious material-for several years; and in no case were any neutralizing 
antibodies for the virus present in the serum. 

CHAIRMAN BRANDLY: I might add this, Dr. Beach: In  tests with individuals 
who had contact with the virus in Boston during the war, as well as some outside 
individuals who had no contact, all showed some neutralizing antibodies. What 
they meant we, of course, did not know. 

Another thing that might be of passing interest is that the report of some contact 
infections in Palestine (I think it was the report of Shimkin), it was stated that 
women who contracted eye infection in handling poultry did not transmit it to 
their husbands, so possibly they would not transmit it to other birds. (Laughter) 

The next question we have on our list, Dr. Jungherr, is, “What progress is being 
made in studying and assessing the importunce of spreading the more important in- 
fectiowr disemes of pmltq wia nodiving o&ects--such as fMdblrg8, egg mats an$ &? 
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DR. JUNGHERR: Studies are under way at  the present time to test the viability 
of certain disease producing bacteria and viruses on fcedbags, egg flats, clothing, 
and utensils, a t  various temperatures and various degrees of humidity. 

The results, so far, indicate a surprising tenacity of such infectious agents. 
For example, Salmonella pullmm may live for a t  least 100 days on feedbags, and 
Newcastle disease virus for about 50 days, at  ordinary room temperatures. But 
whether or not such findings hold true under practical conditions requires further 
investigation. 

C h u w  BRANDLY: The next question: “In the light of present hmowkd@, 
what steps should be taken to reduce the hazard of disease transmission via feedbags 
or sacks?” 
DR. JUNGEIERR: As we see it, the most important factor in reducing disease 

transmission by feedbags is to separate completely, the operation of feed distribu- 
tion and collection of old or used feed bags. 

The latter should be subjected to thorough mechanical cleaning and then stored 
in a warm, dry atmosphere for as long as possible before re-use. 

BRANDLY : The next question: “What action has been or should be 
taken to require poultry haulers to clean and disinfect poultry crates and trucks?” 

DR. JUNGHERR: As far as we know, some modern cooperatives have instituted 
measures for the disinfection of crates and trucks, and we believe that voluntary 
measures, especially in cooperative marketing associations, will work better 
than regulations. 

CIIATRU BRANDLY: Here is a question bearing on a matter on the national 
level, we can say, and Dr. Byerly, will you answer it: “What can be done about 
setting up a Federally controlled disinfecting seruice for poulty crates and trucks at 
the large shipping centers? S h l d  not systematic fumigation and disinfecth of 
express cars be required?” 

DR. BYERLY: Dr. Brandly, I would like to pass the buck on this one to one of 
the regulatory officials of the Bureau, but I don’t see any of them in the mom. 

Dr. Schoening is here, and I will ask him to check me. 
It is my opinion that the Bureau does not now have funds available for setting 

up such facilities, or for employing personnel to do such a job. 
It is also my opinion that it would be a serious problem to find adequate vetefimry 

supervisors to handle the program. I think they could only be had by robbing 
some other program at  the present time. 

BRANDLY: But that would not discount the desirability of such 
a program. 

DR. BYERLY: No, sir! 
CHAIRMAN BRANDLY : Next question : “What disinfectants should be r m d d  

in the laying house and how should they be applied or used?” Dr. Van Roekel. 
DR. VAN ROEKEL: The use of any one of the cresylic preparations on the list 

of “permitted disinfectants” published by the Bureau of Animal Industry, U.S.D.A. 
is satisfactory for laying house disinfection providing the quarters have been thor- 
oughly cleaned. The disinfectant should be applied with a pressure spray ap- 
paratus. 

I would also recommend that you obtain the copy on poultry anitation that 
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has been published by the U.S.D.A.; it is a very valuable piece of information and 
guidance. 

CURMAN BRANDLY: Dr. Van Rioekel is referring to the outline that Dr. Hender- 
shott referred to and discussed. 

The next question-we pass along now to those questions which were submitted 
on “Immunization”-Dr. Cunningham, here is a good one--“dre bacterins alone 
OT in codination of sufient protective OT curative value to warrant their use? In 
view of general lack of evidence of their efficiency should not some official agency 
evaluate them and eliminate those that are found to be worthless? Would such 
tests permit prohibition of their production in B.A.I. licensed plants and thus 
prevent useless expenditures of money and question of loss bf confidence in other 
useful products and measures given official sanction?” 

DR. CUNNINGHAM: End of question, period. 
In  answer to the first part, I would say that as far as I know, experimental 

evidence indicates that bacterins alone or in combination are not of sufficient pro- 
tective or curative value to warrant their use. 

The second part of the question-“In view of general lack of evidence of their 
efficiency should not some official agency evaluate them and eliminate those that 
are found to be worthless?”-I think that would be a worth-while undertaking. 

The third part of this question-“Would such tests permit prohibition of their 
production in B.A.I. licensed plants and thus prevent useless expenditures of 
money and question or loss of confidence in other useful products and measures 
given official sanction?”-well, it would seem to me that based on the results of 
these tests, if the Bureau wished to do so they could use their own judgment. 
As far as I understand it a t  the moment, the production of these products is 

only through license, and it does not constitute a Bureau endorsement of 
the product. 

It would seem that an evaluation of bacterins would certainly be of considerable 
importance. 
CHAIRMAN BBANDLY: Dr. Beach, I believe I remember a number of years ago 

you concerned yourself with this problem and did some experimental work on it. 
Would you comment on it? 

DR. BEACH: My only further comment is that it seems to me the simplest 
procedure is if, as Dr. Cunningham states, these bacterins are worthless, why 
should their production be licensed? 
CHAIRMAN BRANDLY: Dr. Beaudette, the next question: “Under what C~T- 

cumstances should the use of layngotracheitis vaccine be advocated4” 
DR. BEAUDETTE: Vaccine, as is recommended for young stock on farms, which 

have had laryngotracheitis in the past. Vaccination is usually done sometime 
between the ages of six weeks and three months, or as the case may be, if a pox 
vaccination is to be done on the same farm, then a t  the same handling. 

The second condition under which vaccination is recommended is for emergency 
purposes; that is, on a farm which is having its first outbreak of the disease. 

If the diagnosis can be made early in the course of the outbreak, then one is 
justified in vaccinating the non-affected birds. 

(Laughter) 



304 PANEL DISCUSSION 

Thirdly, poultry farms in thickly-populated and in infected poultry districts 
should practice vaccination. 

And lastly, susceptible birds coming into a known infected flock-that is, 
one that is known to have had an outbreak and therefore to contain carriers, 
should be vaccinated-but I should add that no one should ever bring live birds 
into a flock anywhere. 

CHAIRMAN BRANDLY: That might raise the question, which is proposed and 
perhaps still has some application, would uou advise, at the prssmt time, consideration 
of so-called autogenous vaccine, prepared from the same f i c k  whme the disease exists? 

DR. BEAUDETTE: Well, quite frankly, I don’t see any difference between an 
autogenous vaccine and any of the others. 

CHAIRWAN BRANDLY: We are talking about laryngotracheitis. 
It has been done and practiced, with fowl pox-to use the infection present in an 

outbreak for vaccination of the birds on the premises. 
DR. BEAUDETTE: Would I be answering your question if I said that since there 

is no difference in strains of either fowl pox or the laryngotracheitis, that there is 
no reason why an autogenous vaccine should give any better results? 

CHlURMAN BRANDLY: Except for one thing-the matter of diagnosis of the 
outbreak. 
DR. BEAUDETCE: You mean, to prepare vaccine from already-stricken birds? 
CHAIaMAN BRANDLY: Yes; in the field, where the diagnosis may not have been 

completed. 
DR. BEAUDETCE: The hazard there, if I understand your question properly, is 

that taking material from the trachea-of natural cases-and making tm into a 
bacterin or vaccine might also include other organisms which would be undesirable. 
And then, of course, one wouldn’t have much of an idea of dosage in a case like 
that. 

Ckuntmm BRANDLY: One thing that I think prompted that question was the 
experience reported by the Italians when they first diagnosed Newcastle disease 
as laryngotracheitis, and employed tracheal exudate for vaccination of their 
flocks; and, of course, they induced Newcastle infection and heavy losses resulted. 

The next question, one similar and pertaining to bronchitis is the second part 
of No. 36--“ Under what ~ i ~ ~ ~ m ~ t a n c e s  should the we of plunned immunizing exposure 
to branchith be aduocatedl” Dr. Van Roekel. 
DR. VAN RDEKEL: Artificial exposure of birds to infectious bronchitis for flock 

immunization is advocated in flocks in which the disease has occurred during the 
previous year and in flocks located in thickly-populated poultry areas. Birds 
ranging in age from six to 16 weeks and in healthy condition may be exposed to 
the infectious bronchitis virus with little or inapparent set-back in growth. The 
resultant immunity appears to be permanent in character. This immunizing 
procedure protects the flock owner against losses from this disease in laying-flocka. 

Now, if the flock is also to be vaccinated for pox, we advise a four-week interval 
between the two operations; and it doesn’t matter whether you do the pox first, 
or the bronchitis first, but a four-week interval should elapse between the two 
operations. 

I 
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ckunuu~ BRANDLY: Thank you, Dr. Van Roekel. 
The next question: “Can irnrnmization procedures be developed to the point w k e  

DR. JUNGHERR: We have no evidence that immunization will be of aid. 
CHAIRMAN BRANDLY: Dr. Beaudette, “What 8uccess has been attuimd in the 

development of satisfactory vaccines for the control of Newcastle disease?” 
DR. BEAUDE’LTE: For purposes of description, immunizing products for New- 

castle disease may be divided into two classes, namely, those which are inactivated 
and those which are active. 

The inactivated agents may be rendered inactive either by formalin, or other 
chemical agents. Formalin is usually the most common one used; or by ultra- 
violet light. 

The results of experiments to date seem to indicate that in general the inactivated 
vaccines do not immunize all birds; that the number immunized is in relation to 
the age-the younger the bird, the fewer immunized; that under the best of condi- 
tions probably not more than 85 per cent will develop an immunity; and that when 
the bird is immunized, the immunity may be as short as one month, and probably 
not longer than four months. 

The active vaccines, or the so-called modified-biologically modified v a c c i n e  
may be modified by serial passage in eggs, either hen or other eggs; or, they may be 
rnomed by passage in some animal, such as the hamster or duck, and used as 
active agents. 
In any event, these active products do seem to immunize all animals, and the 

duration of immunity is probably throughout life. 
Now, as to the degree of satisfaction, this should be understood to be relative. 

For example, in India, the so-called Mukteswar vaccine serves their purpose 
merely because the reaction produced by this virus is so mild in relation to the 
natural disease that they can afford to use it. However, this vaccine will produce 
a disease that is comparable to our American disease, and therefore would serve 
no purpose whatsoever in this country. But it is of use in India, where the mor- 
tality is 100 per cent, or approximately that. 

If a relatively mild immunizing product can be made from a strain of virus 
that ordinarily kills approximately 100 per cent of the birds, then it is  reason- 
able to suppose that one can begin with the American type of virus, which is 
mild in comparison with the Oriental types and produce a correspondingly 
milder strain. That is to say, one that wil l  not produce a low mortality, and 
certainly a low incidence of paralysis, and conceivably eventually one might be 
produced which would have very little effect even on egg production. 

It is already evident from the remarks that-one gathers a t  a meeting like this, 
that several investigators, many of them around the table here, already have 
strains that are comparatively mild, and conceivably could be used right now, 
and are being used in a measure to produce immunity against this disease. SO, 
my guess is that sometime in the not-toodistant future, probably several such 
strains will be available for immunization of chickens. 

CHAIRMAN BRANDLY: I am sorry we don’t have time to ask other people who 
have hsd experience with this disease-with living vaccines as well as dead ones- 

lymphmatosis losses can be reduced materially?” 
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to comment on it. However, we will have to move along. Possibly some ques- 
tions can be brought up later. 

Under the heading of “Eradication,” Dr. Bishop, this question: “In some 
countries the ‘slaughter policy’ has checked the rapid spread of Newcastle disease. 
Since recovered birds may become carriers, are there areas in the United States where 
this policy would be of valwP” 

DR. BISHOP: In light of our present knowledge in regard to the possibility of 
recovered birds becoming carriers, it wouldn’t seem to be very important, especially 
if they are held for a period of approximately two or three months. 

I know from experience we have had that a number of poultrymen did expose 
pullets to recovered birds about 30 days after they had apparently recovered, 
and couldn’t infect them. 

I think research is being conducted now, that will give us more information 
in that connection. 
CHAIRMAN BRANDLY: Dr. Brandenburg, “Should State and Federal Livestock 

Disease Control Agencies give serious consideration to programs for poultry disease 
eradication on an area basis as has been done with certain diseases of other farm ani- 
mats?” 

DR. BRANDENBURG: At the present time I do not think so, due to lack of person- 
nel. There are certain districts, however, where avian tuberculosis is a serious 
problem, and I believe some area work is being done at  this time; and there are 
other areas that should consider it. 
CHAIRMAN BRANDLY: Dr. Bishop, will you answer this question: “Would it 

be wise and feasible to pay indemnity for losses involved in slaughter eflorts to control 
certain diseases which occur infrequently in certain areas, especially fowl cholera and 
fowl typhoid?” 

DR. BISHOP: It might be feasible for certain diseases, but possibly not for 
cholera’and typhoid because of the incidence and possible wide spread in most 
areas. 

It could be if it would be limited to a certain area, a small area,, and a few flocks. 
CHAIRMAN BRANDLY: Dr. Beach, this question: “Can infectious coryza (H.  

gallinarum infection) be easily eradicated? And will the same measures be efective 
against the enzootic form of jowl cholera?” 

DR. BEACH: We have several poultrymen in our state who have successfully 
eradicated infectious coryza, and the farm has remained free from it for a period 
of as long as 10 years. 

I think it could be done anywhere by a complete depopulation and restocking 
with baby chicks, and never bringing to the place again anything other than baby 
chicks. The success of that depends, to some extent, however, on the location 
of the farm with respect to others on which the disease may be present. 

But even under such conditions, if the poultryman keeps his fences up to be 
sure that none of his neighbors’ chickens stray over there; or, as one poultryman 
I know of does, always has a 22-rifle handy, and if he sees a chicken loose, he is a 
pretty good marksman, and it is a dead chicken, He determines later whose it 
is-whether it is his or his neighbor’s-I think that is a pretty wise precaution. 

I know many poultrymen who would depopulate again at the drop of a h t  if 
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they found infectious coryza again in their flocks. I know one who haa depopu- 
lated twice. 

There are two methods of doing that-one is to sell for slaughter all of the live 
birds on the premises, and that means all-not all but a few. But in the case of a 
breeding flock, the loss from such a procedure would be pretty severe. It &o 
may be handled very successfully by the owner renting another farm at some 
distance away, to which he moves all of his breeding flock and keeps them there 
until all of them are disposed of in the natural manner. Then he loses nothing 
in the way of the breeding practices which he has been following for several years. 

I imagine the same thing would apply to the enzootic form of fowl cholera, 
although I don’t know of any instances where it has actually been carried to  com- 
pletion. I do know of one, however, in which it is in process of being tried at the 
present time. I am not too optimistic of success here, because the buildings on 
the farm to which these breeding birds were moved is not quite far enough away, 
in my opinion, for entire safety, especially with respect to stray birds. 

CHAIRMAN BRANDLY: The next question on our list, Dr. Delaplane, “Is the use 
of ultra-violet radiation of practical value in the prevention and control of respiratory 
VireGS diseases (e.g., Nezocastle and infectious bronchitis)?” 

DR. DELAPLANE: Dr. Brandly, I think it is quite fortunate that we have some 
work by Levin and Hofstad occurring at the present moment in the last issue of 
the Cornell Veterinarian that gives us an answer in connection with infectious 
bronchitis; and from reading their article, it is quite apparent that the answer is, 
“No.” 

With regard to Newcastle disease, in my opinion, the same answer would apply. 
CHAIRMAN BRANDLY: Dr. Bushnell, “At the present stage of our kmwIedge of 

antibiotics and sulfonamides, can they be consi&ered a legitimate part of a disease 
control and prevention program?” 

DR. BUSHNELL: Dr. Byerly has fairly well covered that. 
The only objection to using these, or any other types of treatment, is the fact 

that ,their limitations are not known. However, I can advance no objection to 
their use as long as their value is established, or whenever their value is established. 

CHAIRMAN BRANDLY: Dr. Beach, “ W d  it be possible and desirable to obtain 
public M private support of research to assay the value of medicamts in natural 
outbreaks of certain diseases in chickens and turkeys?” 

DR. BEACH: In answer to that question I would say, first, it would certainly be 
desirable; and I think it is being done all the time, perhaps not in the same sense 
that is inferred by this question. 

It is being done by the manufacturers of these products supplying them, without 
charge, to experiment stations for trial. I think all of these must be tried in 
the field before their true value can be determined. 

I think these manufacturers might perhaps go a bit further, however, than 
simply supplying the drugs. Not all experiment stations have all the money they 
can use, and I imagine some of them would welcome a little financial support to 
help defray the cost of these field trials. 

I think it probably is true that if they are to be effective, or most effective, there 
must be this provision: Their use must be started in the early stages of an outbreak. 
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And if the drugs were not on hand, the delays necessary to get them, from a pro- 
ducing laboratory might be so great that no information would be obtained. 
It would seem desirable that ample supplies of new drugs be distributed among 
institutions which are interested in undertaking field trials so they would be on 
hand for use whenever the opportunity arises. 

Another point in connection with these trials-and where money as well as the 
drugs might help-it is to my mind quite important that all these field trials be 
controlled and only part of the flock be treated and the remainder left untreated. 
It is not every poultryman who is willing to embark on such a cooperative program, 
but he might be more willing if he could be compensated for any difference in the 
loss that occurred between the treated and the untreated portion of his flock. 

CHAIRMAN BRANDLY: Dr. Tucker, would you care to answer this one? “Are 
poultry disease losses incriased or decreased by sale of widely advertised remedies oj  
questionable meritP” 
DR. TUCKER: I cannot conceive of disease losses being decreased through the 

u s  of such remedies. 
Here is a comment. 
MR. CHRISTIE : The unfortumte part about that is that some gullible poultryman 

accepts the advertising copy of sales organizations of questionable merit, and by 
using those so-called remedies, lull themselves into false security when they 
should be looking for the real trouble instead of falling for that propaganda or 
that type of evidence. 

CHAIR~~AN BRANDLY: It has been a matter of education to avoid people develop- 
ing confidence in or anticipating that they will gain something from that sort of 
procedure. 

Dr. Delaphne, “Would the eflectiveness of sulfonamides be enhanced if poultry 
raisers could obtain them only when pe-sm’bed a veterim6an instead of druggists, 
feed and poultry supply dealers as is now often the case?” 
DR. DELAPLANE: In  general I would say, “Yes,”-there may be some excep- 

tions. There is one other disadvantage that we have talked about here this 
afternoon in some areas. That is, there is a lack of adequate veterinary person- 
nel; and there may be some doubt in some of these areas. 

CHAIRMAN BRANDLY: Dr. Van Roekel, another question here on sulfonamides: 
“Have the spl2fonamide8 aided matepially in the red24ctirm of p l l o m m  disease in the 
over-all National program?” 
DR. V m  ~ E K E L :  At this time it is impossible to determine the true influence 

that the use of sulfonamides have had on the reduction of pullorum disease in this 
country. While it is recognized that sulfonamides can check losses from pullorum 
disease to a certain degree, their true value as a control agent for general adoption 
haa not been fully established. Veterinarians, Regulatory officials and flock owners 
should recognize that complete eradication of the disease from flocks through 
testing or buying pullonun clean replacement stock is the most satisfactory means 
of combatting pullorum disease. 

CHAIR~~AN BRANDLY: Again, one on medication, Dr. Cunningham, “Are t h e  
any safe and ef i ient  dicdims for the control of tapeworm and roundworm infests- 
tionsf” 
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DR. CUNNINGHAM: For tapeworm infestation none of the products are fully 
efficient. 

For roundworms, phenothiazine is effective against cecal worms-phenothiazine- 
bemnite-and nicotine sulphate- are effective against cecal worms and ascarides. 

CHAIRMAN BRANDLY: On the subject of “Breeding and Management,” this 
question: “How efective h an all-pullet program in reducing hykg f i c k  mortality?” 

I am going to call on Dr. Tucker for his observations on this one. 
DR. TUCKER: It is accepted that with an all-pullet flock each year on the farm 

that the incidence of tuberculosis is well under control. That has been experienced, 
and that is a good practice each year. 
As the most important means of control of tuberculosis, we might list that of 

having an all-pullet flock. However, an all-pullet flock may not be desirable in 
8ome of the other diseases. 

The theory that has been advanced, and I think it is based on some pretty 
good facts that breeding from older birds is desirable in controlling some of the 
other diseases, such as possibly leukosis. 

BRANDLY: Dr. Byerly, “To what extent can OUT present knmledge of 
breeding for resiStance now be applied in the field of disease control?” 

DR. BYERLY: Although there are some who will not agree with me, I think that 
the application of our knowledge for breeding for resistance can be applied to 
only a very, very limited extent in the field of disease at the present time. 

The fact of genetic resistance to specific diseases is well established; the problem 
of breeding resistant stocks is only beginning to be explored. It will be a long 
t h e  before it is an effective means of disease control, if ever. 
. &,AI- BRANDLY: The nexc question, Dr. Beach: “What part do drafts play 
in causing coryza?” 

DR. BEACH: If, as I assume, the writer of this question has in mind, infectious 
coryza, it is my opinion that it has no significant effect whatsoever in the cause; 
it might have in the severity. 

CHAIRMAN BRANDLY: Dr. Delaplane, “Is sanitation satisfactory in protecting 
breeder replacement birds against coccidiosis or s h l d  one h p e n d  on sulfa drmg88” 

DR. DELAPLANE: Dr. Brandly, for a great many years in the New England 
Area, we have practiced or have been asking our poultrymen to practice careful 
sanitation in the rearing of their birds, and they certainly have been successful. 

Now, that does not mean that sulfa drugs may not be used during the 
growing period to assist in this respect. But certainly they are not necessary 
because we have had good success in all the New England States for a great many 
years relying primarily on sanitary methods. 

CHAIRMAN BRANDLY: Dr. Hendershott assures us that these questions which 
time does not permit the answering will be put into the records, so you will have an 
opportunity to get them hter. 

Dr. Byerly, “In what ways can more publicity on the true meanings of the U. S .  
National POUUT~ and Turkey Improvement Plan pullormm disease grades (U. S. 
&bmm Disease clean, etc.) aid in redm’ng natiOnal losses f r m  pl~mrn disease?” 

DR. BYERLY: I think there will be more publicity available on the Plan which 
your Coordinator is now engaged in preparing. 



310 PANEL DISCUSSION 

I think everybody, with respect to losses from pullorum disease and other dis- 
eases, has a job of information to do with farmers. 

The best summary I have seen is the one we have put together here, part of 
which reads, under “Brooding and Rearing,”-- 

“Buy healthy day-old chicks or poults, preferably from a local hatchery, either 
one operating under official supervision or one which you know enforces a rigorous 
disease-prevention program. Insist that the chicks or poults be delivered in 
clean, new boxes. Locally hatched chicks or’poults are likely to suffer less brooding 
mortality than chicks or poults of equal quality transported long distances. 

“Put these healthy day-old chicks or poults in a clean brooder house, with clean 
equipment, separated by a t  least 200 feet from any other poultry. . . ” 

When every poultry-raiser in the United States knows that and follows that 
practice, I think you will have taken the first real step toward disease control in 

CHAIRMAN BRANDLY: There are several questions here which we will direct 
to Dr. Van Roekel and Dr. Byerly to discuss. They deal with pullorum testing, 
particularly as regards the X or Canadian variant strain; and we might start with 
this question: “In sections of the country where the X or Canadian variant strain of 
Salmonella zyullorusn has not yet been identified, what procedure should be adopted in 
the laboratory and in the field which would aid in spotting this type of infection?” 

poultry flocki. 

Who wants to comment on that first, Dr. Van Roekel? 
DR. VAN ROEKEL: Well, I can only give you our attitude toward this situation 

as it exists in New England. 
So far we have not been concerned about the variant type of infection. How- 

ever, we have isolated the variants in a few instances. 
Our policy is to type every pullorum culture that we isolate from reacting 

birds and from chicks, submitted to our diagnostic service to get a survey as to 
the prevalence or incidence of the variant type of infection in Massachusetts. I 
hope we can persuade neighboring states to do likewise, if it is a t  all possible. 

When we identify a flock that has a variant infection, which we did this Fall, with 
just one reactor-and it proved to be a variant-we plan to re-test that flock or 
flocks with both the standard antigen and the variant antigen. We use the tube 
test so we use two different antigens representing the standard and variant strains. 
This one flock we identified this Fall is just in the process of being re-tested, and 

we have not found any reactors on re-tests with the standard antigen; but we did 
find many doubtful reactors, probably 50 or 60 per cent with the variant antigen. 
But they are slightly doubtful in a good many cases; and if we recover the organ- 
ism I shall be very much surprised. However should we recover the variant or- 
ganism, then we will retest the flock using variant strain antigen. 

DR. BYERLY: The Bureau of Animal Industry sent into the field this Fall, 
Dr. Heemstra, Dr. Walter Hall, and Dr. McDonald to investigate reports of the 
occurrence of the X-variant pullorum in several of the states. 
As a result of that trip, and the subsequent laboratory diagnosis, they found 

birds from which p u l l o m  was isolated, some of which have been typed and are 
of the X I 1 2  variant type. Therefore, we have a problem with which to deal. 

A letter has been prepared, which will be sent to all of the official state agencies. 
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Another letter, I believe, Dr. Schoening, will go out to the manufacturers apprising 
them of this situation. 

It is not an easy situation, because, as I understand it from those who are in the 
field, it is not yet certain that this X I 1 2  component is a constant factor. In other 
words, a strain of pullorum which carries the XII2-one can’t always be sure that 
one can cultivate an antigen from that, and that it will be constant. It will have 
to be checked in each case. 

DR. VAN ROEKEL: May I add just a few remarks? 
With regard to typing these cultures that are isolated, our Antigen Committee 

of the Northeastern Pullorum Conference is preparing an outline for conducting 
typing procedures and we hope that every laboratory in the Conference will be in 
the position to do their own typing. 

I think our Federal Bureau might do the same thing for the country at large. 
We all recognize the very valuable work they have done with respect to Newcastle 

disease. They have given us a very great deal of valuable information and sug- 
gestions, and I think the same thing should be done with the variant and stand- 
ard types of pullorum strains. 

It is only in that way that we can get an accurate picture or approach an overall 
picture as to the prevalence of variant and standard strains as they are isolated in 
this country. 

CHAIRMAN BRBNDLY: There still are many questions, and I am sorry that time 
will not permit us to complete the list. 

I think you will all join me in a vote of thanks to the panel for the very valuable 
information they have given us. 

We want to thank you for being a very patient and attentive audience. 
If there are further questions, I am sure that the various members of the panel 

will be willing to answer them after this meeting. 
Does anyone have any questions they would like to ask from the floor? 
T. see no hands, so I will recess this meeting. 

0 
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Faced with the current necessity of substantially curtailing the quantity of 
grain used for feed, the poultry industry must look toward more efficient production 

. to meet the unprecedented demand for its products. Disease continues a major 
barrier to the poultry economy and further emphasis on reducing preventable 
losses is imperative. The threat of Newcastle disease together with an increasing 
appreciation of the value of research has greatly stimulated and expanded investi- 
gation of poultry diseases during the post war period. Facilities and personnel for 
accurate diagnosis have been augmented. Yet it is quite apparent to members of 
this Association and others aware of the situation that the serious application of 
proved control measures would markedly lessen the toll currently being exacted 
by preventable disease. 
In recognition of the need for simple, concise and definite instructions or directions 

on sanitation, understandable to all and applicable to every branch or segment of 
the poultry industry, there has been made available “An Outline of a Sanitation 
Program for the Poultry Industry”. This extensive outline was prepared through 
the cooperative effort of poultry veterinarians, representatives of the poultry 
industry and state and federal sanitary and regulatory officials; Printing of the 
outline and its wide distribution is being accomplished effectively by the Bureau of 
Animal Industry, U. S. Department of Agriculture. 

The anticipation that such a feature would emphasize, clarify and extend avail- 
able knowledge prompted your Committee to arrange for this year’s program the 
panel discussion “How Can Poultry Disease Control Measures Known at Present 
be Applied to Further Reduce Current Losses?” The assistance of Dr. Hender- 
shott in soliciting questions for the panel and the aid of many others in providing 
stimulating and pertinent questions is gratefully acknowledged by the Committee. 

In keeping with precedent the more significant developments in the control of 
poultry diseases from the viewpoint of the livestock sanitarian will be reviewed. 
At the same time, the present situation as well as certain implications of new 
findings will be discussed with particular reference to the current and future needs 
in research and application. 

PULLORIM DISEASE 

F‘urther development of the pullorum disease control program is revealed in the 
latest data provided through courtesy of Mr. Paul B. Zumbro, Senior Poultry 
Coordinator, In Charge, National Poultry Improvement Plan. 

Forty-seven s t a h  are now cooperating in the National Poultry Improvement 
Plan (all States except Nevada) and 45 States are cooperating in the National 
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1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 

Turkey Improvement Plan (all States except Delaware, Nevada, and Rhode Island). 
The results of pullorum testing for the past 11 years are given in Table 1. A 

continuous reduction in the percentage of chicken reactors on first test since 1938- 
1939 will be noted. 

31 
36 
45 
47 
47 
47 
47 
47 
47 
47 
47 

TABLE l.-Chickens and turkeys o#cially tested for pullorurn disease, number and 
percentage of reactors, 1836-1846 

I Number 

CEICKBN TESTS 

Chickens Testec 
(first test) 

Number 

6,030,032 
5,608,533 
8,915,970 

11,184,460 
12,229,138 
16,859,592 
18,469,256 
23,817,732 
21,098,026 
27,003,930 
30,329,608 

Reactors 

200,510 
180,102 
291,104 
345,389 
349,827 
446,688 
443,080 
547,039 
422,900 
495,644 
543,194 

Per cent 

3.33 
3.21 
3.26 
3.09 
2.86 
2.65 
2.40 
2.30 
2.00 
1.84 
1.79 

states 
eportmg 

Number 

11 
13 
22 
26 
29 
30 
29 
35 
38 
41 
41 

hrkeys testec 
(first test) 

~ 

Number 
~~ 

31,837 
45,246 

126,359 
315,394 
332,584 
279,007 
526,200 
982,269 

1,839,143 
2,768,838 
2,031,583 

Reactors 

Number 
~~ 

517 
960 

2,516 
7,676 
3,m 
2,553 
8,578 

19,609 
34,242 
40,454 
24,862 

Per cent 

1.62 
2.12 
2.00 
2.43 
1.20 

-92 
1.63 
2.00 
1.86 
1.46 
1.22 

The maximum tolerance for the U. S. Pullorum-Tested class which was “fewer 
than 5 per cent of reactors” in 1946-47 has been changed to “fewer than 4 per cent 
of reactors in 1947-48 and fewer than 3 per cent reactors in 1948-49”. At the 
end of the 1948-49 hatching season the U. S. Pullorum-Tested class is to be deleted 

There has been an increase each year in participating hatcheries. In 1946-47 
there were 4,498 participating hatcheries with an egg capacity of 325,633,235 of 
which 576, with a capacity of 36,294,307 were rated as U. S. Pullorum-Passed and 
998 with a capacity of 38,237,820 eggs, as U. S. Pullorum-Clean. 

Isolation of Salmnella pulbrmm from the coot, Fulica americana for the h t  
time (busch, 1947) adds another avian host to the broad infection spectrum of 
this organism and its recovery (Cass and Williams, 1947) from a wild pheasant 
(Phasianus colchiczls t o r e )  further emphasizes a potentiality for spread to 
and by nondomesticated species. 

Pullorum disease studies during the past year include two papers on the use of 
the whole-blood stained antigen test for detection of the disease in turkeys. Gauger 
(1947) using “K-antigen” found agreement between the whole-blood and tube 
tests when complete agglutination in 1-25 or higher dilution was used as a diagnostic 
titer for the tube test. Copron, Bivins, and Stafseth (1947) found that the tube 
test was the more sensitive of the two tests, and gave positive reactions earlier in 
the course of the disease than did the whole-blood test. 

At the 50th annual meeting in 1946, Edwards and Bruner (1946) discussed the 

‘ from theplan. 
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relationship of the so-called XII, variaut of S. putlorum to eradication programs. 
It has now been definitely established that this variant is a factor to be considered 
in eradication programs, and the need for finding strains of S. pultorum containing 
the complete IX, XII,, XI2 ,  XI& formula which will be suitable for producing 
antigens is evident. Wright (1947) reported the finding of one such strain. It 
is hoped that other laboratories will attempt to find similar strains for use in pre- 
paring antigens that will detect all types at  a single operation. 

The strain isolated by Cass and Williams (1947) from a wild pheasant in Min- 
nesota was the XIz variant of 8. pullomnz. 

It is proposed, as a step toward clarification of the pullonun control program in 
this country, that there be followed the lead of the Dominion of Canada Govern- 
ment in adoption of the term %on-pullorum reactors” when referring to so-called 
non-speciiic reactors in the pullorum disease program (Hinshaw, 1947). 

OTHER SALMONELLlL AND PARACOLON INFECTIONS 

The serologic identification of Salmonella has been simplified by the findings of 
Ewing and Bruner (1947), and by Kauffman and Edwards (1947). They suggest 
the use of a polyvalent antiserum, both for the early recognition of SuZmella 
and the exclusion of other organisms. Furthermore, by employing a modified 
procedure a minimal number of sera may be used to identify-only the more im- 
portant types of Salmonella, the remaining ones being referred to an identification 
center. 

Fence lizards have been added to the list of animal reservoirs of Salmonella and 
paracolon bacteria by Hinshaw and McNeil (1947a). S. rubislaw and two para- 
colons having Salmonella antigens were isolated by them from these lizards. This 
again emphasizes the dangers of reptiles as possible carriers of Salmonella. 

Attention to the recent literature reviews (Brandly, 1947) reveals incrimination 
of several Salmonella species, including S. pullomm and of other poultry pathogens 
in outbreaks of food poisoning in man. This problem emphasizes a fundamental 
responsibility of the veterinary profession in the important field of public health 
work. 

SWINE ERYSIPELAS 

The high infective propensity of this organism is exempwed by its incrimination 
as the cause of a serious epiaootic among birds in a zoological museum (Urbain, 
1947). Of 30 birds stricken there were represented turtle doves, black birds, 
parakeets, green finches, gold hches and char finches. 

AVIAN SPIROCHETOSIS 

Avian spirochetosis caused by Bomelia anserina (Sakharoff) (Spirochaeta gal- 
Zinamm, Blanchard) was diagnosed in North America for the first time by Hoffman, 
Jackson and Rucker (1946) and Hoffman and Jackson (1946) from California. 
During the past year Burroughs (1947) has reported a case of the disease in a 
chicken which was used for feeding fowl ticks (Argas Persicus) obtained from a 
poultry farm in Texas. A second outbreak of the disease has been diagnosed in 
California by Hinshaw, McNeil, and Kissling (unpublished) in 1947 in a turkey 
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flock located 150 miles from the original California outbreak. No rehtionship of 
the two outbreaks could be discovered. No fowl ticks could be found on the 
California infected ranches. These reports definitely establish the presence o€ 
avian spirochetosis in a t  least two sections of the United States, California and 
Texas. Hinshaw and McNeil (1946) studied the spirochete obtained from 
Hoffman’s outbreak and found it to have all the characteristics of Borrelia unserina. 
The spirochete isolated from the second California outbreak was found by Hinshaw, 
McNeil and Kissling, (unpublished data) to be identical to the one isolated by 
Hoffman, et a,?. The isolation of a spirochete from embryonating chicken eggs 
(Steinhaus and Hughes, 1947) warrants further caution in the selection of source 
flocks for eggs employed for propagating and studying infectious agents and for 
preparation of egg-grown vaccines. 

NE WCASTU3 DISEASE 

To date this serious malady has been identified by virus isolation or neutraliaa- 
tion tests in 43 states and the District of Columbia. Wide dissemination of New- 
castle disease stresses not only the native high diffusibility of the infection but the 
absence of any organized regulatory measures aimed at  preventing its dissemina- 
tion. The occurrence of recovered carrier birds, the presence of virus in and on 
the eggs during early active infection and later carrier stages, as well as the high 
resistance of the virus in nature represent fundamental problems bearing im- 
portantly on control by sanitation and regulation. -Practical questions concerned 
with spread of the virus by inanimate “carriers”, such as the clothing and service 
personnel, feed sacks, shipping crates, trucks, freight and express cars require 
diligent study. Here attention is called to observations on spread of the infection 
as reported to the Association last year (Jungherr and Terrell, 1946). 

Valuable information on chemical disinfection of Newcastle virus has been 
provided by the experiments of Tilley and Anderson (1947) and Cunningham 
(1947). 
In view of the diagnosis of the disease in pheasants in this country, (Levine 

et al., 1947) and its known wide infectivity range for birds, pathologists are urged 
to be alert for outbreaks in other species of wild as well as domesticated birds. 
Experimental infection of mammals including hamsters (Reagan et d., 1947) and 
monkeys (Meyer and Mack, unpublished data, 1946) are of greater interest as a 
consequence of further reports of ocular infection in man (Anderson, 1946; Yatom, 
1946; Shimkin, 1946) as a result of contact with the virus in the laboratory or 
with infected chickens. 

Developments in the several diagnostic laboratory procedures for Newcastle 
disease permit positive demonstration of active or prior infection by examination 
of eggs as well as birds. Recent findings deal with application and simplification 
of the test and reduction of variabl’es (Osteen and Anderson, 1947; Hanson et d., 
1947; Brandly et al., 1947). The determination of the pH stability ranges for 
Newcastle and fowl pest viruses as a ready means of differentiation between them 
(Moses, Brandly and Jones, 1947) suggests further application of this method for 
differential virus disease diagnosis. 
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The results of laboratory as well as field vaccination trials with several modified 
strains of Newcastle virus derived from egg, duck or hamster passages give promise 
of early availability in this country of a vaccine producing a substantial and pro- 
longed immunity with no more than a mild systemic reaction (Iyer and Dobson, 
1942; Brandly et al., 1946; Goor and Moses, 1946, 1947; Komarov, 1946; Reagan 
et al., 1947). 

No little confusion has resulted in the matter of nomenclature of this malady. 
This has involved the implication that Newcastle disease, being designated avian 
pneumoencephalitis when it first appeared in this country without its identity 
being suspected, differs essentially from the infection which had occurred previously 
in the Eastern hemisphere. The usual feature of relatively low flock mortality 
from Newcastle disease in this country has been observed occasionally also in 
other countries (Komrov, 1947, unpublished data). The substitution at  present 
of an additional synonym to the some dozen or more already proposed would seem 
to serve no useful purpose. The Committee urges that decision on the matter of 
a satisfactory name, one which will, in part at  least, obviate the disadvantages of 
eponymic designation as well as of cumbersome symptomatic descriptive termi- 
nology, be referred to a duly constituted committee on nomenclature, e.g., that 
of the American Veterinary Medical Association. 

5 

?T€IER VIRUS DISEASES 

Infectious bronchitis. An important contribution to the knowledge of this disease 
is the finding (Jungherr and Terrell, 1947) that speciiic virus neutralizing anti- 
bodies appear in the yolk as well as the serum of infected birds, but in field flocks 
usually not until the third week after infection. In view of the similarity of the 
respiratory symptoms of Newcastle disease and bronchitis pathologists are urged 
to isolate more strains of bronchitis virus in order further to d e h e  the requirements 
for isolation and the characteristics of the virus. 

A method of rapid egg adaptation which permits prompt differential diagnosis 
of bronchitis from Newcastle disease has been reported by Delrtplane. 

Observations by Berg, Bearse and Hamilton (1947) showed that the economic 
loss from attacks of Newcastle disease cannot be measured only in mortality, im- 
paired development and decreased egg production. In addition, there results a loss 
of egg quality by some birds which as a rule is permanent in nature. This change 
which results in an abnormally low albumen index occurs simultaneously with an 
increase in roughness and decrease in shell thickness; the latter shell alterations, 
however, not being permanent. Impaired hatchability has been reported in the 
field in the case of eggs from birds recovered from Newcastle disease. 

Infectious laryngotracheitis. The report (Molgard and Cavet, 1947) that inocula- 
tion of laryngotracheitis virus by the feather follicle method causes a swelling of 
the follicles and subsequent immunity will require studies to determine whether 
this immunity is as durable as that provoked by the cloacal method of vaccination. 

Equine encephalmnyelitis in pheasants. The alrnost annual appearance of equine 
encephalomyelitis in New Jersey pheasants (Beaudette and Black, 1947) raises 
the question as to whether the disease is peculiar to the conditions existing in 
New Jersey or whether it occurs elsewhere and is not being dmgnosed. In view 

* 
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of the possible public health problem involved and to secure more information 
poultry pathologists should be urged to investigate suspicious outbreaks to the 
extent of inoculating embryonated eggs with brain suspensions. If the disease is 
found to be peculiar to New Jersey then the conditions which contribute to the 
infection should be investigated along the lines already followed by Hammon 
and Reeves in their studies of the western type of infection. 

Poz in turkey. The repeated reports that turkeys vaccinated with fowl pox 
vaccine do not always retain their immunity through the breeding season requires 
investigation to determine whether the fault lies in the method of vaccination or 
in the type of virus used. The study would seem to require the isolation.of several 
strains of virus from spontaneous outbreaks in turkeys and an immunological 
study of these in relation to fowl pox strains. 

Foot and mouth disease. Since the disease exists in Mexico, perhaps more thought 
ought to be given to the possibility of mechanical transmission of the infection by 
migrating birds such as recorded from England by Stockman and Garnet (1923) 
and Thompson (1924). 

Navel infection of chick and poults. Eveleth, Bolin and Goldsby (1947) report 
navel infection of chicks and poults caused by a spec& virus which is apparently 
egg transmitted. Some evidence indicates survival of the virus in an incubator 
for longer than a year. These workers suggest that certain types of peritonitis 
and salpingitis in hens may be due to the same virus infection. 

THERAPY AND PREVENTION 

The impact of the remarkable advances of the sulfonamide and antibiotic age 
has somewhat modified the approach to control of the transmissible diseases. 
Over-enthusiasm engendered by the ambitious claims of poorly informed or un- 
scrupulous druggists, remedy salesmen and others coupled with the age-old tendency 
toward a short-cut in effort not infrequently leads the poultrymen to disappoint- 
ment and financial loss. Too often the availability of the newer drugs and bio- 
logical products encourages reliance upon temporary measures largely to the ex- 
clusion of long range planning for disease control based upon known effective 
management and sanitation practices. The situation obviously prompts further 
emphasis by this Association of the fundamental soundness of sanitary programs 
in controlling infectious and parasitic diseases and the encouragement of efforts 
toward providing adequate bona $de veterinary service to this as well as other 
branches of our animal industry. 

Bacterial disemes. Reports on the use of sulfonamides for the control of poultry 
diseases include studies on their value against pullorum disease, fowl typhoid and . 
para-typhoid by Anderson, et al., (1947); Bottorf€ and Kiser (1947); MacNamee 
(1947); Holtman and Fisher (1947); and Clark (1946). The hdings of these 
investigators confirm previous reports that this group of drugs has value in reducing 
losses from Sdmonella infections. It should be emphasized, however, that in no 
report yet published has there been any evidence presented to indicate that drugs 
will reduce the number of carriers among the survivors of an outbreak. Drugs, 
therefore, must not be used as a substitute for a control or eradication program 
based on elimination of carriers. 
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The effectiveness of pezcillin for the control of erysipelas in turkeys has been 
reported by G ~ o r d  and Jungherr (1946) and Grey (1947). These investigators 
found penicillin effective in reducing losses, and economical enough to warrant 
its use in outbreaks. Grey (1947) reported that a single dose of 140,000 micro- 
grams of streptomycin was also effective against experimentally produced cases of 
erysipelas. 

Sulfathiazole a t  one per cent level in the mash was found beneficial by DeVolt 
(1947) in the control of acute fowl cholera in flocks of chickens and turkeys. Sulfa- 
merazine, 0.5 per cent of the mash, caused spectacular reduction in losses in a 
cholera outbreak in a large flock of turkeys (Alberts, 1947). However, in both 
those instances, the disease recurred when the drug was discontinued. The suc- 
cessful use of sulfaquinoxaline in outbreaks of acute fowl cholera among captive 
pheasants (Brandly and Green, unpublished, 1947; Delaplane and Green, un- 
published, 1947) may also be recorded. The drug was given at  two alternate 
three day intervals a t  the rate of 0.025-0.03 per cent admixed in the mash or dis- 
solved in the drinking water. 

C'om'dwsi8. Sulfonamide treatment in conjunction with intentional exposure 
as a means of producing immunity has been investigated with some promising 
results (Swales, 1947; Seeger, 1947). Sanitation as a basic measure and the judi- 
cious emergency use of the sulfa drugs may, however, not be discounted. 

Of more than passing interest and importance and indicative of concern for the 
basic welfare of the industry is the consummation of plans for the first World's 
Poultry Congress since 1939. The meeting will be held in Copenhagen, Denmark, 
August 20-27,1948. 
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J. V. KNAPP, Chiman,  Tallahassee, Florida; D. M. CAMPBELL, Chicago, 111.; 
R. S. ROBINSON, Pierre, S. D&.; H. A. TRIPPEER, Olympia, Wush.; 

H. S. WILKINB, Helena, Mmt. 
RESOLUTION 1 

WHEREAS; Foot-and-mouth disease has been known to exist in the Republic of 
Mexico, and 

WHEREAS; the Government of the Republic of Mexico and the Government of 
the United States have been cooperatively conducting a program of foot-and-mouth 
disease eradication since April 10, 1947, in sixteen central Mexican States and the 
Federal District of Mexico, involving the slaughter of infected and exposed animals, 
and 

WHEREAS; due to the extent of the areas and great number of animals involved, 
and other numerous factors, which have created insurmountable obstacles impeding 
the prompt control and eradication necessary for expected results which would 
warrant a continuation of the elimination by slaughter method of eradication due 
to the enormous economic losses involved, including social and economic impact 
upon Mexico, and 

WHEREAS; relaxation of efforts to eliminate or control foot-and-mouth disease 
in Mexico at  the earliest date possible, alarmingly enhances the threat and danger 
to the livestock of the United States and the present free areas in Mexico, 
Now, Be I t  Resolved: That the Honorable Clinton P. Anderson, Secretary of 

the United States Department of Agriculture, be urged to exert through the Bureau 
of Animal Industry and other agencies a continuation of cooperation with the 
Mexican Government consistent with funds now available and which, it is the 
unqualified consensus of opinion of the members of the United States Livestock 
Sanitary Association, must be made available by the Congress of the United States 
for the continuation of this program. 

RESOLUTION 2 

WHEREAS; The United States Department of Agriculture announced on Novem- 
ber 26, 1947 that it has accepted a proposal by Mexican officials, through the 
Mexican-United States Commission for the eradication of foot-and-mouth disease, 
to change the present foot-and-mouth disease program in Mexico, and 

WHEREAS; the revised program will include vaccination of susceptible animals 
together with quarantine, and, when necessary, slaughter of infected and exposed 
animals; therefore be it 

Resolved: That- the United States Department of Agriculture undertake im- 
mediate and extensive research work at a suitable location to evaluate the efficacy 
and practicability of vaccines as an adjunct to quarantines and slaughter measures, 
and be it further resolved that the United States Livestock Sanitary Association 
desires to express its continued confidence in the slaughter method of foot-and- 
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mouth disease eradication when and if the entire program is placed in the hands of 
the United States Department of Agriculture. 
In consideration of the report presented by the Committee appointed by the 

United States Livestock Sanitary Association sent to Mexico to gather firsthand 
information relative to the situation as it now exists in that country: It is our 
opinion that the Bureau of Animal Indptry has done everything humanly possible, 
under the existing conditions, to bring foot-and-mouth disease under control and 
should be absolved from blame for lack of success in complete eradication by the 
previous methods used successfully in the United States. 

RESOLUTION 3 
WHEREAS; The highly infectious disease known as Equine Infectious Anaemia 

(Swamp fever) was determined to exist among race horses at several tracks during 
the past Summer and Fall racing season, and 
WHEREAS; this disease of Equines spreads,rapidly under certain conditions and 

management practices and unless controlled could seriously endanger the thorough- 
bred industry as well as the economy of many states, 

Thyfore: The United States Livestock Sanitary Association suggests that the 
following recommendations applicable to mamgement practices at race tracks be 
furnished the Thoroughbred Racing Association for distribution to all race track 
officials in the United States for their guidance. 

1. A system of effective insect control against flies and mosquitoes by the proper 
use of DDT or other recognized insecticides should be in force at  all race 
horse stables. All stalls and adjacent premises should be fogged before the 
acceptance of horses begins and a t  necessary intervals thereafter to maintain 
an insect free environment for the season. 

2. All horses assigned to stall space on race tracks must be accompanied by a 
satisfactory health certificate and be subjected to careful examination by the 
official track veterinarians. 

3. For the accommodation of horses, race tracks should provide well ventilated, 
individual box stalls, with facilities for separate feeding and watering of the 
animals. 

4. The stabling of horses in stables outside the race track stables and not under 
direct supervision of official race track veterinarians should be discouraged 
or discontinued. 

5. The stables and immediate surrounding should be maintained in good 
sanitary condition at  all times. This includes prompt removal of manure 
and other refuse and satisfactory drainage. 

6. The promiscuous use of hypodermic syringes and needles by laymen a t  race 
tracks should be discouraged or discontinued. 

7. The common use of any equipment that may produce skin abrasions or 
absorb body excretions or secretions, such as bridles, bits, harness, saddles, 
blankets, brushes, and currycombs is dangerous and should be avoided. 

8. All types of surgical instruments, especially those that may draw blood or 
that may come in contact with body excretions or secretions, such as knives, 
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hypodermic syringes, needles, tattooing hstrwnents, and floats, should be 
cleaned and sterilized by boiling for 15 &uta before use on each animal. 

9. A sufficient number of uterine forceps or other instruments, as well as rubber 
gloves, should be provided for collecting saliva for saliva tests, so that sepa- 
rate sterile equipment can be used on each animal. 

10. To assist in the detection of sick hoyes from any cause and especially to 
pick out early cases of swamp fever, it is suggested that daiiy temperatures 
on all horses be taken and recorded under proper supervision. 

11. Any horse showing, clinical symptoms indicative or suggestive of swamp 
fever should be immediately isolated from the other animals. 

12. Paddocks, starting gates, and any other equipment subject to contact by 
different animals should be cleaned and disinfected frequently and main- 
tained in good sanitary condition. 

RESOLUTION 4 

WHEREAS; In  the presentation of the program of the United States Livestock 
Sanitary Association and in the preparation of its several committee reports the 
services of men well qualified in their respective fields of activity are required, and 
WHEREAS; these gentlemen contribute freely and graciously of their time and 

effort, therefore, 
Be It  Resolved: That the United S t a b  Livestock Sanitary Association convey 

its sincere thanks and assurance of appreciation to each speaker on the program 
and to each member of the several committees for their valuable assistance. 

Be It  Resohed: That the United States Livestock Sanitary Association hereby 
express our appreciation to the manager and employees of the La Salle Hotel for 
the satisfactory accommodations provided, and for the many courtesies extended 
to our members and visitors. 

Be I t  Futher ResoZued: That the President and Secretary-Treasurer of this 
Association be and are hereby authorized to supply copies of the foregoing resolu- 
tions to the appropriate persons and by letter direct their attention to these resolu- 
tions. 

REPORT OF THE AUDITING COMMITTEE 
Your committee has carefully reviewed the books of the Secretary-Treasurer 

covering the financial transactions of this Association and are pleased to report 
that the records of receipts and disbursements of all funds are kept in an orderly 
and businesslike manner, and further they are correct and in balance as presented 
in his report of December 3rd, 1947, for the present hcal year. 

Respectfully submitted, 
(signed) J. V. GAPP 
(signed) T. C. GREEN 
(signed) C. F. CLlLlag 



REPORT OF THE NOMINATING COMMITTEE 

DE. WEST: Mr. President, Members of the Association: Your Committee takes 

For President: Dr. J. V. Knapp, State Veterinarian of Florida 
For First Vice-President: Dr. T. 0. Brandenburg, State Veterinarian of North 

For Second Vice-president: Dr. C. P. Bishop, State Veterinarian of Pennsyl- 

For Third Vice-president: Mr. F. E. Mollin, Denver, Colorado, Executive- 

I move the adoption of this report. 
CEEAIRMAN HENDERSHOTT: Gentlemen, you have heard the report of the Nomi- 

Nominations are open to the membership from the floor. 
Do I hear any nominations from the floor, If not, I will entertain a motion from 

the floor that the nominations be closed, and the Secretary cast the ballot for the 
men named for their respective elective offices as reported by the Nominating 
committee. 
DR. KOTTLER: Mr. Chairman, I move that the report of the Nominating Com- 

mittee be adopted, and that the Secretary of the Association be instructed to cast 
the unanimous ballot of the Association for the officers nominated. 

pleasure in presenting the following names in nomination: 

Dakota 

vania 

Secretary of the National Livestock Association 

nating Committee. 

CHAIRMAN HENDERSHOTT: Do I hear a second to that motion, gentlemen? 
DR. GOOD (Wyoming): I second the motion. 
CHAIRMAN HENDERSHOTT: All in favor of the motion as put indicate by the 

usual sign; those opposed, like sign; the “ayes” have it. 
I, therefore, as instructed by you hereby cast the unanimous ballot of this 

Association for the following men for their respective offices during the ensuing 
year : 

. 

For President: Dr. J. V. Knapp, of Florida 
For First Vice-president: Dr. T. 0. Brandenburg, of North Dakota 
For Second Vice President: Dr. C. P. Bishop, of Pennsylvania 
For Third Vice-president: Mr. F. E. Mollin, of Colorado 
Dr. Green, kindly escort the First Vice-President to the rostrum. 
Is Dr. Brandenburg in the room. 
Unfortunately, Mr. Mollin is not with us. He was here during the early days of 

our meeting, but the difficulty relative to the foot-and-mouth disease situation in 
Mexico necesitated his attendance at conferences in Washington, and he left for 
that city the day before yesterday. 

We will, however, notify him of his selection for the office in this Association. 
It is unfprtunate, indeed, that our retiring President, Will J. Miller, is not here 

to turn over to his successor the office of the presidency of this Association. 
I would like to speak in more or less a dual capacity today-one, in some part of 

it, for Will J. Miller, and again, in other parts, for the regulatory official from New 
Jersey. 
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From the standpoint of the Secretary of the Association, it has been a decided 
and distinct pleasure to me personally to work with such a splendid President as we 
have had during this past year. I, probably more than anyone else in the Associa- 
tion, obviously am better acquainted with the tremendous volume of work that 
this man has carried on in behalf of the Association during his term as President. 

Few of us in regulatory positions working for the state could devote of our time 
to the extent ‘that Will Miller did on behalf of the livestock industry and on be- 
half of the Livestock Sanitary Association. He was untiring and gave of himself 
very freely, to the credit of this Association. 

Early in the year he was not well, and the fact tb t  he had such a serious respon- 
sibility did not aid in his early recovery. Despite the fact that he was not in the 
best of health, he repeatedly did things against his doctor’s orders that he felt were 
necessary in order to keep we, as a group of sanitary officials in the livestock in- 
dustry, apprized of the situation as regards the foot-and-mouth disease outbreak in 
Mexico. Numerous letters and innumerable long-distance telephone calls trans- 
pired between his office and mine. It was not uncommon at  all for Mr. Miller to 
continue to telephone me if I was out, and wait until twelve, one or two o’clock in 
the morning in order to talk. 

We never can repay the kind of service that he rendered the Association. I 
doubt, as I said before, if there are many of us in the Association who can equal or 
better what he did. 

I know he regrets that he is not here to turn over to his successor, the office of 
President, and I am certain that in speaking in his behalf he would say that it b s  
been a distinct honor and a pleasure for him to serve you, and that he understands 
and believes that he is turning over this fine office t o  a very able and competent 
successor, and that he would wish him all of the good luck and success that should 
go with a position of this sort, and all of the support that he can possibly give him 
in carrying out the duties of the presidency. 

It gives me pleasure to present to you your President for the ensuing year, J. V. 
Knapp, of Tallahassee, Florida. (Applause) 

PRESIDENT-ELECT KNAPP: Thank you, Mr. Chairman. 
Gentlemen of the United Sta,tes Livestock Sanitary Association, I assure YOU 

that I deeply feel the honor and the privilege that you have conferred on me in 
making me your President for the ensuing year. 

I also assure you that I will bend my every effort and interest to the purposes and 
ideals of this Association; and I solicit the full and complete cooperation of the com- 
mittees and also of the membership, to make this one of the best years in a troubled 
time that we have. 

I sincerely thank you. (Applause) 
CHAIRMAN HENDERSHOTT: Thank you, Mr. President. 
It now becomes my painful duty (laughter) to expose to you my good friend, 

T. 0. Brandenburg, from Bismarck, North Dakota, who wi l l  fall heir to the position 
vacated by our new President. 

This fellow has a square jaw, and he means everything he says; and I know he is 
going to tell you how well he is going to carry on the duties of this high office. I am 
sure we are looking to him to come through as he always has on every other assign- 
ment. 
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It is a pleasure to introduce and present to you, Dr. T. 0. Brandenburg, the new 

FIRST VICE-PRESIDENT-ELECT BRANDENBURG: Thank you, Dr. Hendershott. 
I want to take this occasion to thank the members of this Association for the 

great honor they have placed on me in burdening me with this high office. I shall 
do all I can to help President Knapp to carry on for another year in the hope that 
this Association may go forward as it has been going on for some 50 years. 1 

I also stand ready in case the young man here should become sick, or not be able 
to get to the meeting. 

It might be of interest in this connection to state that in going over the history of 
this organbation I was surprised-we joke about these things, but we are not young 
any more, none of us. I was amazed to know that this has happened: That on one 
occasion it happened just the day before this Association was called into session; 
and at  that time, it happened to be-Dr. Knapp, I hope you are not superstitious 
-(laughter)-it happened that it was the time that Dr. Carewe, also a good 
veterinarian from North Dakota, First Vice-President of the Association, came to 
this meeting only to find that it was necessary for him to serve as chairman. And 
he served this Association for two years as chairman. 

First Vice-President. (Applause) 

Gentlemen, I thank you. (Applause) 
CHAIRMAN H~NDERSHOTT: Thank you, Dr. Brandenburg, for that somber note. 

(Laughter) 
Seriously speaking, it is a pleasure for me to present to you, your new Second 

Vice-president, Dr. Charles P. Bishop, of Harrisburg. 
SECOND VICE-PRESIDENT-ELECT BISHOP : I sincerely appreciate this honor to 

serve as Second Vice-President of this Association, and I assure you it is a pleasure 
and a privilege to work with the officers of the Association; and I shall always work 
to the best interests of this organization. 

“hank you. (Applause) 
CHAIRMAN HENDERSHOTT: I will now turn the meeting over to your President 

for this year. 
PRESIDENT KNAPP: Gentlemen unless there is something the members wish to 

present we will adjourn the F’ifty-first Annual Meeting and proceed with the meet- 
ing of the executive board. This meeting is adjourned. 
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