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WEDNESDAY MORNING, DECEMBER 2, 1931 
The opening session of the thirty-fifth annual meeting of the UnitedIStates 

Live Stock Sanitary Association, held at the LaSalle Hotel, Chicago, Illinois, 
December 24, 1931, convened at  10:20 a. m., Dr. J. W. Connaway, president 
of the Association, presiding. 
PRESIDENT CONNAWAY: I am glad to see so many present a t  the opening 

session. This is especially gratifying since we are honored by the presence of a 
distinguished representative of agriculture who has consented to give us 8 
few words of greeting and of encouragement in the work we have a t  hand. 
I refer to Mr. R. W. bunlap, an Ohio farmer, 88 well as Assistant Secretary 
of the United States Department of A ‘culture. Doctor Dunlap needs no 
special introduction to this body, since% is known to most.of you through 
official communications and other contack. I think. it wdl interest you, 
however, to learn something of his past which he, in hu modesty, is inched 
to keep under cover. I will try not to embarrass lum b the facts divulged. 

A few evenings ago, a banquet was given at  the S a d d  and Sirloin Club of 
this city, a t  which the honor guest of the occasion was Mr. Renick W. Dunlap; 
and the culminating incident of the evening was the unveiling of an oil portrait 
which bore a striking resemblance to our guest. Another happy circumstance 
was that thls portrait had a place of honor between two other oil portraits 
which had graced the walls of the Club for many years. One was that of his 
grandfather; and the other of a greabuncle--the Renick brothereto whom 
the purebred cattle indetry of America. owes a large debt for their construc- 
tive work in cattle-breedmg. I learned, moreover, from one of his old neigh- 
bors that the labors of his Dunlap ancestery were of great value in the develop- 
ment of Thoroughbred breeding in Kentucky and other parts of the country. 

I am mentioning these facts to bring out the point that the interest of our 
guest in the work in which we me engaged is not a casual one; but is to some 
extent an inheritance. Fortunately, he has not been content to wear the 
laurels of his worthy ancestors; but, as the record shows, he has made for him- 
self, by his own industry, and learning, and discriminating judgment, a 
worthy place in the affairs of his local community, state and nation. Listen 
to some of the things that were said of him by those who have known him from 
his boyhood da s: It was related that in hs younger days, by diligent atten- 
tion to books, &ctures, laboratories, and field projects, such as husking corn, 
feeding hogs, and spreading the aroma of horse and cow d F g  over the fields 
of the home farm, he won a Bachelor of Science degree from brs State University. 
Moreover, that he proved- his faith in his scientific training by severa! years of 
intense practical applicabon of his “book-larnin’ ” on the farm. It IS further 
told of him that after a good ri ening period of combining science and farm 
practice his services were sough and given as a lecturer before Farmers’ 
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290 RENICK WILLIAM DUNLAP 

Institutes. He became in fact one of the forerunners of the present-day 
“farm extension specialists”-but with the difference that his re ertoire 
included a wider range of subjects; all of which, I dare say, were handred in a 
most satisfactory manner. It is evident at least that a considerable number 
of Ohio farmers and other business people thought so; since they elected him 
to the State Senate to try his akiU m the formulation and enactment of laws 
for the benefit not only of agricultural people, but for the citizens in general. 
He thus became the author of the Ohio law relating to commercial feedstds, 
and a strong factor in the enforcement of the pure-food laws. His position 
a t  another time as Dairy and Food Commissioner and for a time as Secretary 
of Agriculture of his state, gave him o portdties for large and valuable 
service which those who know say he fait&uUy performed. 

I have referred to Mr. Dunlap as Doctor Dunlap, which is an easy slip to 
make in this assemblage. The title was not applied in a facetious manner; 
but even though he may shy at  such a title, I am sure that all of you will agree 
that a man who has to. his credit the record I have mentioned is fully worthy 
of the highest academc degree-a doctorate honm’s causa. It is therefore 
with the greatest pleasure that I present Mr. Renick William Dunlap, college 
graduate, farmer, public lecturer on agricultural subjects, legislator, and an 
executive of large experience in state and national affairs. I hope, Mr. Dunlap, 
that what I have divulged to this group of your friends, and cooperators in the 
work of live stock sanitation will not increase the natural embarrassment which 
you eyrienced a few ev&s ago at the Saddle and Sirloin Club. We shall 
be gla to have your message. (Applause) 

OPENING ADDRESS 
By RENICK WILLIAM DUNLAP, Washington, D. C. 

Assistant Secretary, United States Department of Agriculture 

MR. PRESIDENT, LADIES AND GENTLEMEN : 

I hope you will forget this “Doctor” business as connected 
with me. If I were a doctor, of course, you would expect me on 
this occasion to make a scientific speech. I haven’t any such 
thing in my system; in fact, I. haven’t any speech. I am pretty 
much like the fellow who, years ago, before we had good roads 
back in Ohio, went to the village and got a load of brick. He 
started home, but he hadn’t gone far until he got stuck. He 
unloaded some of the brick; he went a little farther, and got stuck 
again. He unloaded a few more brick, and a third time he got 
stuck. His neighbor came along and said “Well, Brother Jones, 
what seems to be the trouble?” “Well,” he said, “Here I am 
stuck in the mud with nothing to unload.” (Laughter.) 

I really 
have too much to unload. It is a question of what you can 
stand, just what I should unload on you folks. 

One of the penalties I find in holding public office such as I 
do, is that you are expected to  make a speech on any and all 
occasions. I didn’t know until just-well, I believe the Doctor 
did say something to me a day or two ago about coming over 

I am a little bit different from that this morning 
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here this morning and saying, “How-do-you-do?” But I forgot 
all about it until this morning. I have had other things on my 
mind since I have been in Chicago, as the Doctor will verify, 
and a few others whom I see in this audience, one thing in par- 
ticular that would worry almost any human being, anyone who 
is human, a t  least. 

I do want to say, however, that I deem it quite a privilege to 
come before this body of men and bring you greetings from the 
great Department of Agriculture. I want to say further that I 
can sympathize with you in the splendid work you are doing in 
your respective states. I, too, was in a similar position to that 
which many of you hold, when I was a state official in my own 
state, enforcing sanitary measures, sanitary laws. I know that 
many times it is not a pleasant duty. But I also know that it is 
a duty which, if well performed (and I am certain it is well per- 
formed in most circumstances) is of much value to the live stock 
industry of this country. 

At  the present time some folks are saying that because of the 
low value of live stock, we can get along with less work in looking 
after health measures; that because of the fact that cattle and 
hogs and sheep and poultry are of less value than’they were a 
few years ago, we can lessen our effort. My notion is that we 
should accelerate rather than retard, because it is more necessary 
than ever that the farmers and live stock men of this country 
preserve the health of their animals. 

I am indeed glad to note that you are discussing, as the first 
thing on your program, that terrible diseasecontagious abor- 
tion. Your President has said that I am a practical farmer and 
live stock man. I have been in the live stock 
business all of my life, and I have had experience. I have 
experienced losses that are quite considerable, from live stock 
diseases, and contagious abortion was one of them. I believe I 
am correct in saying that there is more loss from contagious 
abortion today than from all other live stock diseases combined, 
and that is very considerable, as you know. 

I recall in my rather early life the sad experience I had with 
hog cholera. While a student a t  the Ohio State University, I 
had some veterinary work under old Dr. Detmers. Perhaps some 
of you knew that grand old man. I recall a t  that time he was 
doing experimental work on hog cholera. I was in his class. 
I told him that we were losing hogs on our farm; in fact, that year 
we lost several hundred valuable hogs. He said, “I have a hog 

That is true. 
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here on which I am experimenting. I would like for you to send 
it down to your farm and turn it in with those sick hogs and the 
hogs that have died. If the hog lives, it is your hog.” 

I wasn’t taking much of a chance, so I agreed to do that. We 
sent it down. The hog lived. I got something like thirty dollars 
for it. I remember that very well, because thirty dollars in 
those days was really more than thirty dollars in these days. 

It occurred to me then that if something could be discovered 
whereby we could prevent the tremendous loss that was taking 
place from hog cholera, what a wonderful thing it would be. 
Today, of course, we all know that if a farmer will inoculate 
against hog cholera, he can save his hogs. 

I might go on here a t  great length and discuss many of the 
things that are of interest to me, but I know you have a long 
program and you have men here who are eminently qualified to 
discuss these various topics. 

I can just say, before sitting down, that we of the Department 
of Agriculture appreciate the splendid cooperation which you 
men have given us throughout the past. Of course, I haven’t 
been with the Department long, compared to the time many of 
those in the audience have been with it, but I do not recall a 
time (at least it has not come to my attention) when we have 
not gotten along harmoniously with all of you who are doing 
cooperative work with us. Certainly this cooperative work is 
much better, I believe (I am speaking broadly), than where we 
are going at  it alone. I sincerely hope that we will continue this 
cooperation because, as I say, it is of the utmost value. 

I wish for you a most successful session, and that you will go 
home with renewed encouragement. (Applause) 
PRESIDENT CONNAWAY: The Assistant Secretary can rest assured that this 

group of live stock sanitarians as a body, and as individuals, will give his 
Department the fullest measure of cooperation in controlling and eradicating 
the animal scourges of this country. 

We are thankful, Mr. Dunlap, for your instructive and cheering words. I 
am sure that the research men present will not forget how near you missed 
being a Doctor-a scientific doctor. It was indeed interesting to me to learn 
that in your college days you had veterinary instruction from one of the most 
unique and efiicient of the old-time teachers of veterinary medicineDr. 
Detmers. Moreover, that you were a “de facto” research assistant, and 
proved in a very satisfactory and convincing way the “immunity against 
cholera” of a pig which your old preceptor had been experimenting with. 
But this i s  dangerous ground to tread, since all the “scientific doctors” are 
still a t  sea on one important fact relating to hog cholera. No one yet knows 
the cause of hog cholera. This is an intriguing field worthy of tireless investi- 
gation, since out of it may come results which will revolutionize our very useful 
yet very crude methods of handling this disease. I am sure that Mr. Dunlap’s 
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interest in the research phases related to disease control has not abated since 
his early experiences in that field; and that in every proper way he will give 
it his heartiest support. 
Mr. Dudap b told me that he has another engagement this morning. 

It would be our pleasure to have him remain throughout all our sessions; but 
under the circumstances, we will excuse him when it is necessary for him to go. 

The next in order on the rogram is an address by Dr. H. Gideon Wells, 
Professor of Pathology in t fe  University of Chicago. We must, however, 
forego the pleasure and profit of this address this m o e g ,  since word has 
come that a conflicting professional engagement detam the speaker. We 
hope to have this address at some time during the meeting. I sinc-1~ regret 
that it cannot come at this particular tune; since I knpw from h a y g  heard 
Dr. Wells that his address would be far more instructwe and inspmng than 
the talk which is to follow; and -which it IS my duty, according to custom, to 
gwe president of the Association. 

' . . . President Comaway delivered his address. . . . 
THE ADDRESS OF THE PRESIDENT 

By J. W. CONNAWAY, Columbia, Mo. 
Professor of Comparative Medicine, College of Agriculture and 

Experiment Station, University of Missouri 
As president of this Association, my most important duty, as I 

regard the matter, is not that of delivering a formal address which 
would attempt, even in a summarized form, to cover the numer- 
ous aspects of live stock sanitation as they exist in various parts 

. of the large territory comprised in our own and neighboring 
countries, to say nothing of the live stock health conditions of the 
over-seas countries with which we have trade relations. Such 
a task would be too large for anyone to accomplish in the brief 
time that should be allotted to an address by the presiding 
officer of an association of this character. Moreover, I believe 
in the division of labor. And, when I was elected to this position, 
it was my judgment that the best service I could render would 
be to divide my labors and responsibilities as much as possible 
with the other officers and members of the Association; and 
especially to place upon the various committees the duty of incor- 
porating in their reports nearly everything that the President 
might feel inclined to give in an address. 

I felt that my most important work was to give careful thought 
to the appointment of the several committees; so as to ensure for 
each committee a personnel of zealous workers imbued with the 
spirit of cooperation. Having performed that duty conscien- 
tiously, and having no misgivings concerning the results of their 
well performed labors, I would be happy indeed to let it go at  
that, and end my address a t  this point. I would thus avoid the 
risk of filching material from the committee reports. But I 
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shall try not to sin too greatly in this respect; besides there are 
perhaps some things outside the special work of the committees 
that may be of timely interest, and appropriate for me to say. 

Most of you know that I am the oldest active member of this 
Association, in point of years of service; being a charter member, 
and the only one of the original membership who has been a 
regular attendant during the past several years. It may not be 
amiss, therefore, for me to say a few words about the origin of 
this Association and its original purposes. It began in a very 
small way; and with a very small membership. It is now begin- . 
ning its thirty-fifth year, with a membership of more than five 
hundred; and with representatives from every state in the .. 
Union; as well as representatives from our adjacent countries, 
Canada and Mexico. It would certainly gladden the hearts of 
that small pioneer group of earnest live stock sanitarians who 
gathered around a cattle-dipping vat in Fort Worth, Texas, on 
September 28 and 29,1897, if they could look in upon this meeting 
today, and learn of the great progress that has been made since 
the day they laid the corner-stone in the word “cooperation.” 

TEXAS FEVER THE REASON 
This Association was organized to meet an emergency, to . 

meet a great emergency, for the control of an infectious disease 
which was proving very serious in many of our states, the disease 
called Texas fever. 

At the time I refer.to, fourteen states or parts of states were 
under quarantine for Texas fever; and the presence of this infec- 
tion was causing damage not only to the infected states, from 
restriction of trade, and danger to adjacent states, but also to 
states more remote from the shipment of tick-infested cattle in 
avoidance of quarantine regulations. The states of Virginia, 
North Carolina, South Carolina, Georgia and Florida, bordering 
the Atlantic; Tennessee, Alabama, Mississippi, Louisiana, 
Arkansas, a small section of Missouri, Oklahoma, Texas and 
California were under quarantine. Besides, isolated outbreaks 
were reported from Kentucky, Illinois, Missouri, Kansas and 
LVlinnesota. 

The live stock sanitary authorities of a few of the states north 
of the quarantine line, and which had suffered losses from shipped- 
in, tick-infested cattle, namely, Illinois, Missouri and Kansas, 
arranged for a joint meeting with federal officials to consider the 
situation and by cooperative action prevent further evasion of 
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the Texas fever quarantine. The management of the Fort Worth 
stockyards, on learning of the proposed conference, invited the 
live stock sanitary officials of the states mentioned to meet a t  
Fort Worth to witness the experimental dipping work that was 
being conducted there in cooperation with the federal Bureau of 
Animal Industry. In  addition to Illinois, Missouri and Kansas, 
the following states also sent representatives : Minnesota, 
Colorado, Oklahoma and Texas. 

It was brought out in the conference that outbreaks of Texas 
fever had occurred in Illinois from cattle that had been shipped 
in from Tennessee; and that other outbreaks has occurred in 
Kansas and Illinois from ticky cattle shipped from southern 
Missouri stockyards; but which the Missouri live stock sanitary 

points in Missouri from tick-infested territory in Arkansas north 
of the quarantine line. The twolnorthern rows of counties in 
Arkansas a t  this time were in “free territory”; but as shown by 
the investigations of the cattle inspectors of Missouri and the 
federal Bureau of Animal Industry, the quarantine was being 
ignored by cattle-raisers and traders. In fact the Secretary of the 
Arkansas Board of Agriculture or Commissioner (as came out a t  
subsequent meetings) had very little faith in the “tick theory’’ 
of the transmission of Texas fever; and consequently had little 
enthusiasm for supplying competent cattle inspectors to cooperate 
with the federal inspectors in preventing the spread of the disease 
north of the quarantine line. 

. 

I officials claimed were cattle that had been driven to these shipping 
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QUARANTINE LINE CHANGED 
In Tennessee, also, several counties were outside the quaran-‘ 

tined area; but this free territory within the State was not ade- 
quately guarded by the state authorities, according to the investi- 
gations of the federal inspectors. These matters and others 
relating to the Texas fever problem were quite fully discussed at 
the conference. And a resolution was passed requesting the 
Secretary of the United States Department of Agriculture to 
relocate the Texas fever quarantine line upon the state lines 
between Missouri and Arkansas, and between Kentucky and 
Tennessee. These recommendations were later put into effect. 
The arguments in favor of this change were that, under the condi- 
tions, more effective cooperation could be carried out between 
the federal inspectors and state inspectors of states seriously 
interested in preventing the spread of the disease. 
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This action looked like a backward step in sanitary work; but 
under the circumstances, it was one of the best things that could 
have happened; because it called strong attention to the im- 
portance of rules and regulations for governing infectious diseases 
and the enforcement of those measures, as well as more effective 
educational work. It stirred up the stock-raisers to the import- 
ance of getting rid of the “fever ticks.” 

That first meeting of this Association was the beginning point 
of the practical progress which has been going on and on, year 
after year, until now only a narrow fringe of cattle-fever-tick- 
infected territory borders on the Gulf; and this fringe will soon 
be wiped out. Not a year has passed since tick-eradication work 
was actively initiated that the good results have not more than 
paid the expense. I wish to call your attention particularly to 
the report of this year’s Committee on Tick Eradication. This 
report, which shows the original area by states in square miles 
under quarantine, and the present area, will be a heartening 
lesson to those who are inclined to become a bit pessimistic on 
the proposition of the eradication of tuberculosis or any other 
infectious disease that, in its very nature, is eradicable by the 
application of proper measures. 

TUBERCULOSIS CONTROL SUGGESTED 
I wish to call attention to  the fact that the question of the 

control of tuberculosis by the cooperative efforts of the states 
and federal government was presented as an important project 
at the first meeting of this organization. Dr. Charles Gresswell, 
state veterinarian of Colorado, talked briefly on this subject. 
No definite action, however, was taken. 

The “key-note” of that first meeting was “cooperation”; and 
it has grown in volume from that day to this, even though we 
have many times had differences of opinion as to  the ways and 
means of doing the work; or disagreed as to  the timeliness of 
putting into force measures which all, or at least the great majority, 
believed to be in essence right measures. 

I was glad indeed, Mr. Secretary, that in your address you 
gave emphasis to the importance of cooperation between the 
live stock sanitary department of the various states and federal 
government and other organizations which have a legitimate part 
in live stock sanitation. I am sure that everyone here will agree 
with you that better results mill be gained by cooperation than 
by going at it alone. 

V 
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In our work in this Association, we must keep uppermost in 
mind its original aim: that of urging and supporting proper 
field activities in the practical control and eradication of infec- 
tious diseases. We should not allow collateral issues, no matter 
how important in themselves, to divert attention from the 
original fundamental purposes, and thus hinder practical progress. 

There has been, a t  times in the past, too much of a tendency 
to present papers of a too technical nature, having but little 
practical bearing on the real problems. of “infective disease” 
control. Such papers, when followed by time-consuming techni- 
cal discussions, are irritating to some, and perhaps a goodly 
number, of t.he field sanitarians who come to these meetings for 
information concerning the practical experiences of their col- 
leagues, and to get the boiled-down conclusions and usable 
results of scientific research, which can be applied in the daily 
program of official and semi-official disease control. 

A WELL-DEFINED FIELD 
We should not allow our meetings to usurp the field and func- 

tions of the American Veterinary Medical Association; nor of the 
Association of Research Workers in Animal Diseases; nor of the 
American Association of Animal Production ; although some 
overlapping of activities may be unavoidable, and even desirable. 
The point I wish to stress is that this Association has its own 
tolerably well defined field to which it should devote its main 
energies. It is not a veterinary practitioners’ organization. Their 
problems in general have no place in the deliberations of this 
organization. Every practitioner, however, should be a live 
stock sanitarian, since it is within his power to render in that 
capacity a valuable public service. And in that capacity his 
membership and participation in the meetings of this Association 
should always be welcome. 

I wish to emphasize, quite as strongly, that this Association, 
in its primary aims, was not meant to be a research organization; 
although its own legitimate activities would be futile, except for 
the patient labors of research workers in the field of transmissible 
animal diseases. It is the function of the research workers to  
search diligently to discover the full nature of the transmissible 
infections, and to find ways and means of defense and attack 
against them. Moreover, it is their duty to present to this Associ- 
ation the results of that research, in a well-digested, practical, 
usable form. They should keep in mind that this body is made 
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up largely of sanitary officers whose duties are of a regulatory 
nature rather than scientific. In my opinion it is indefensible for 
any of our research associates to present before this body a half- 
baked, or, in more polite phrase, an incomplete, preliminary 
research. Such a paper may be very important, even in its 
unripe state; but its proper forum is not here, but before a 
strictly scientific group, where it can be judiciously criticised and 
whipped into acceptable shape and content before it reaches this 
Association. Otherwise, as past experience has shown, the dis- 
cussions on this floor are liable to be more confusing than instruc- 
tive and helpfully constructive. In this connection I should like 
to make the suggestion to our members of the research group, 
that, before presenting a research paper before this body, they 
subject it to the gauntlet of criticism of the Association of Federal 
and State Research Workers in Animal Diseases. This organiza- 
tion meets annually on the day prior to the opening of the Live 
Stock Sanitary Association meeting; and most of its members 
belong to the latter association. There is no good reason, there- 
fore, why it should not. serve, in a still more effective way than 
it now does, as a filtering and refining agency for scientific 
information that will be of practical service to the larger number 
of the members of our Live Stock Sanitary Association whose 
duties lie mainly in the regulatory field. 

ORIGINAL FUNCTION SHOULD NOT BE FORGOTTEN 
I would not wish this Association to become too exclusive, 

and limit its programs strictly to subjects dealing with the con- 
trol and eradication of transportable infectious diseases. It is, 
however, my very sincere hope that its original, and still most 
important, functions and activities shall not be weakened by 
the novel diversions of new collateral fields. In this connection 
it is pertinent to say that the United States Live Stock Sanitary 
Association, as an organization, is not primarily concerned with 
live stock nutritional problems, except in the differential diagnosis 
of transportable infectious diseases. A sister organization, the 
American Association of Animal Prodyction, a new and vigorous 
group, is giving special attention to the problems of animal nutri- 
tion ; and not neglecting expert veterinary aid where malnutrition 
and pathological questions are involved. 

This comparatively new organization held a meeting here in 
Chicago, last week. I am a member of that Association, and 
attend its interesting annual sessions to participate in the dis- 
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cussion of physiological and pathological questions related to 
nutrition and reproduction. It will interest many of you to 
learn that a t  the recent meeting of the Association mentioned the 
subject of Bang’s disease occupied the full time of the opening 
general session. This subject is of great interest to the animal 
production group, The Bacterium abortus Bang is a far more 
serious obstacle to success in animal production than imbalance 
of rations, or genetic weaknesses that may lower resistance to 
disease. The president of that Association this year, Dr. C. W. 
McCampbell, a graduate veterinarian, as well as head of the 
Animal Husbandry Department of the Kansas State College, 
evidently realized the need of exposing the animal production 
group to a larger dose of veterinary information than they had 
previously received. He accordingly borrowed from our live 
stock sanitary group three veterinary veterans, Doctors Van Es, 
Birch and Hadley, who discussed different aspects of the abortion 
question in a thoroughly practical way. These talks were well 
received; and I am sure that seeds of friendly and useful coopera- 
tion were planted in soil that will yield, in due time, abundant 
aid in accomplishing the special tasks our Live Stock Sanitary 
Association has laid upon itself, namely, to devise and promote 
practical measures for effective control, and ultimate eradication 
of transmissible animal diseases. 

. 

. 

COOPERATION IS RECIPROCAL 
The sister organization, in seeking specific information relative 

to abortion disease, has no desire, I am sure, to assume any of 
the functions and special responsibilities of our live stock sanitary 
organization. And by the same token, we should seek from them, 
on appropriate occasions, such information from their special 
legitimate fields as may have a definitely helpful bearing upon 
work. On the other hand, I think that members of our own 
Association, who are working in the related fields mentioned, 
should resist the temptation to offer papers to the live stock 
sanitary group that do not fit in definitely with the original 
practical purposes of this Association. Other and more appro- 
priate forums are available which would give responsive hearing 
to good papers which would be time-killers with us, because of 
their minor value in carrying out the specific aims of this Associ- 
ation. 

I fear from what I have said that some of my friends may think 
that I would almost favor striking from our agenda practi- 
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cally everything except that which relates to formulating and 
promoting the enforcement of veterinary sanitary police meas- 
ures. Such a procedure would of course be the height of folly; 
although I must confess that, in my opinion, the subject of the 
effective enforcement of proper, uniform, state and interstate, 
quarantine regulations should be the chief concern of this 
Association. This specific subject belongs to no other organiza- 
tion. 

We should not overlook the fact that the Executive Committee 
of this Association consists of representatives of the live stock 
sanitary control departments of all the states of the Union and 
of the federal Bureau of Animal Industry, and of the neighboring 
countries, Canada and Mexico. Moreover, it should be taken 
for granted that when they come together in these annual con- 
ferences the dominant idea should continue to be, as it was in 
the early days, how to cooperate to best advantage to prevent 
the transportation of animals infected with dangerous trans- 
missible diseases from one section of the country to another; and 
a t  the same time promote trade in disease-free animals. 

QUARANTINES HAVE EDUCATIONAL VALUE 

It is self-evident that competent inspection and egective quaran- 
tine replations are prime essentials in any successful plan of 
control. Without these the success thus far attained in this 
country in dealing with contagious pleuro-pneumonia, foot-and- 
mouth disease, Texas fever, tuberculosis, dourine and glanders 
would have been impossible. Nor should we deceive ourselves 
into believing that without strong reliance upon these same indis- 
pensible control measures satisfactory progress can be made in 
preventing the spread of the Bang abortion disease, hog cholera, 
Johne’s disease, anaplasmosis, avian tuberculosis, and other 
infectious and parasitic diseases. The cooperative projects with 
herd-owners in the establishment of disease-free herds is doing a 
vast amount of good; but, without proper quarantine and proper 
disposal of the infected animals from such herds, a vast amount 
of harm will be done. Live stock sanitary boards should not shy 
a t  imposing quarantine regulations; and this Association should 
urge the more general and more stringent application of such 
measures in control of the major infectious diseases which are 
such a menace to the live stock industry. The educational value 
of a properly enforced quarantine regulation in teaching the 
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public the true nature of an infectious disease can scarcely be 
estimated. 

In  presenting as strongly as I have what I regard as the chief 
lines of duty in live stock sanitary matters which this Association 
should promote, I would not have anyone think that I do not 
fully appreciate the need and importance of research as an 
essential basis for support of practical procedures in disease 
control. Indeed, a t  the first meeting of this Association, it 
was my happy privilege, by invitation, to present the results of 
the cooperative experimental work which had been carried on by 
Dr. Mark Francis, of the Texas Agricultural Experiment Station, 
and myself, a t  the Missouri Experiment Station, on practical 
phases of Texas fever. 

You will bear with me for reverting again to the early 
history of Texas fever to include a bit of the scientific background 
upon which this Association was founded. This will serve well 
to illustrate the importance of research in supplying the rational 
bases for effective practical control measures. 

EPOCHAL DISCOVERIES 
Prior to the first meeting of this Association, the classic 

research of Dr. Theobald Smith, with discovery of the Pirosorna 
bigerninurn as the micro-parasite of the blood responsible for 
Texas fever, was a matter of record. Dr. F. L. Kilbourne had 
demonstrated that the southern cattle tick (Boophilus bouis) was 
the transmitter of Texas fever. Dr. Cooper Curtice had worked 
out the life history of the Texas fever tick, and had given the 
name, BoophiZus bouis, to this ecto-parasite. Mr. Robert J. 
Kleberg had shown the value, as a ranch practice, of intermittent 
dipping of his cattle herds to limit tick infestation on the King 
ranch in Texas. Dr. Francis had constructed and used the first 
experimental dipping-vat for testing the value of dips on tick- 
infested cattle destined for shipment into tick-free territory. 
Dr. Victor Norgaard, of the Pathological Division of the U. S. 
Bureau of Animal Industry, had also carried out tests of a 
number of cattle dips a t  the King ranch. Prior to this also our 
good friend, Dr. Nelson S. Mayo, while Professor of Veterinary 
Science at  the Kansas State Agricultural College, removed from 
his own mind every doubt he may have entertained concerning 
the validity of the “tick theory” of the transmission of Texas 
fever, by infesting his own family cow with larval ticks, the 
progeny of mature specimens of the Boophilus bovis sent to him 
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from Texas by Dr. Mark Francis. -I, too, but a t  state expense, 
and in collaboration with Dr. Francis, had also confirmed the 
“tick theory” in a much larger way, and under conditions which 
also precluded the possibility of infection by other means. 

Other research work which I had done, and which was of 
scientific and practical interest a t  the time, was the demonstra- 
tion that the fever ticks lope their infective properties for sus- 
ceptible cattle when grown upon the horse, although they may 
become dangerous again when grown again on infected cattle. 
Dr. C. A. Cary, a t  the Alabama Polytechnic Institute, also had 
shown that the Alabama mule has the power to destroy the 
Texas fever infection in the southern cattle ticks, in tick-infested 
territory. I confirmed the results of his research by infesting 
susceptible Missouri cattle with the progeny of ticks which he 
had grown on mules. 

I am mentioning these early researches relating to Texas fever, 
not because I happened to have an active part in them but to 
illustrate the close relationship of research to the practical con- 
trol of animal diseases; and to urge that portion of our member- 
ship, which is interested chiefly in the enforcement of control 
measures, to maintain a sympathetic attitude toward research. 
And on the other hand, I would again urge our research members 
to keep in mind that this Association was never intended as a 
forum for the discussion of the details and technicalities of scien- 
tific research; although it has from the very beginning greatly 
appreciated the well ripened fruits of scientific investigation, 
when such were appropriate for its practical needs, and were 
presented in a reasonably non-technical form. 

EARLY WORK ON IMMUNIZATION AGAINST TEXAS FEVER 
Before laying aside questions of historical interest, I must 

mention another phase of research relating to Texas fever which 
culminated in considerable temporary benefit to a number of 
cattle-breeders in the North and South. It is well known to 
older members of this Association that Dr. Francis and I carried 
on some very successful work in immunizing cattle against Texas 
fever. And as a result of that work many thousands of cattle 
have been “vaccinated” and saved from that disease. Both of 
us realized, however, that vaccination was but a makeshift 
emergency measure, and would not solve in an adequate way 
the Texas fever problem; and that the only true solution was the 
extermination of the fever ticks. 
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These lessons from Texas fever lead me to say that the propa- 
ganda for vaccinating against tuberculosis by means of the BCG 
living tubercle virus, or any other so-called “avirulent” tubercle 
germ, should not be allowed to gain headway in this country and 
hinder progress in the work of eradicating this disease from the 
herds and flocks of the North American continent. In this con- 
nection it is a very hopeful sign that cattle-breeders and veter- 
inarians are turning more and more to methods of eradicating 
the Bang abortion disease; and relying less and less on vaccina- 
tion to afford relief from the economic losses due to that disease. 
In the history of the American live stock sanitary service, both 

before and following the organization of this Association, the 
word “eradication” has been used so often in connection with 
the successful handling of several of the major infectious diseases 
as to make the farming public and the veterinary profession of 
this country increasingly “eradication-minded” and less “vac- 
cination-minded” with respect to all the infectious animal 
diseases. 

WHY NOT ERADICATE HOG CHOLERA? 
You all know the high value which that enthusiastic and 

efficient sanitarian, Dr. I. K. Atherton, placed upon proper 
sanitary measures, in contrast to the unrestricted serum-virus 
immunization method, for control of hog cholera. He has shown 
that in spite of the value of vaccination in saving a large per- 
centage of the healthy exposed hogs, no progress a t  all has been 
made in preventing the constant recurrence and spread of the 
disease in the great swine-raising territory of the Middle West 
where serum-virus vaccination has been carried on for twenty 
years or more. The question arises: Why should not proper 
efforts be made to eradicate hog cholera? And why should not 
this be one of the goals of this Association? The answers to 
these questions are plain. Hog cholera should be eradicated; 
and this Association should use its influence toward the accom- 
plishment of that purpose. Hog cholera losses and the cost of 
immunization impose an enormous burden on the swine industry 
which eradication of the disease would relieve. There is no valid 
reason why so expensive a disease as hog cholera should be placed, 
by live stock sanitarians, in a different category from Texas 
fever or tuberculosis as far as its ultimate fate is concerned. We 
all realize, however, that on account of the general economic 
conditions the public revenues are not adequate to allow a proper 
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increase in the official sanitary forces of the federal and state 
live stock sanitary departments to handle all the projects now in 
force, and take on new lines of sanitary work; although there 
can be no doubt that the annual losses from hog cholera are much 
greater than would be the expense of an additional properly 
trained force of veterinary sanitarians to organize and carry out 
this special work. It is evident that educational work relating 
to stock-farm sanitation would have to be conjoined with the 
necessary sanitary police measures in carrying out this project. 

It has been suggested that the eradication of hog cholera would 
rob the veterinary practitioners of an important source of revenue. 
But I am sure that no self-respecting veterinarian feels that the 
maintenance of any infectious animal disease, which should be 
eradicated, is essential to his fullest success. Besides, he would 
necessarily have an active part in the hog cholera eradication 
work. Moreover, I can see no better opportunity and means 
to develop a new and badly needed veterinary service for the 
live stock industry, namely, a larger and more complete veterinary 
sanitary inspection service for all classes of farm stock, and of 
dairies. I believe that through a sutxessful hog cholera eradica- 
tion project a readjustment of veterinary service could be effected 
that would be more satisfactory to the live stock raisers, and 
more profitable to the veterinary practitioners. 

EARLY COMPLETION OF TEXAS-FEVER PROJECT IN SIGHT 
I began my talk with the subject of Texas fever because the 

control and eradication of that disease was the first big project 
promoted by this Association; and in closing I want to urge each 
member to look upon this as an important national project in 
which he is personally concerned, and that he will support to his 
utmost the early completion of this work upon which Dr. Williams, 
of Texas; Dr. Bux, of Arkansas; Dr. Flower, of Louisiana, and 
Dr. Knapp, of Florida, with the splendid cooperation of the 
federal Bureau of Animal Industry, are engaged, and can soon 
complete, unless halted by economic hindrances. 

I know that all of you concur in the words of Secretary Dunlap 
that we should not slow up in any of these important live stock 
sanitary projects, but should go forward with the fullest energy 
possible. This is particularly true of the Texas fever project, 
since the early completion of this would release a well trained 
body of federal inspectors for cooperative service in other states 
and on other projects. I know that Dr. Mohler approves of this 
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go-forward policy; and I am sure that if his predecessors, Dr. 
D. E. Salmon and Dr. A. D. Melvin, could look down upon this 
gathering today, they would rejoice in the splendid progress 
that has been made by the cooperative efforts of the state and 
federal departments in the direction of eradicating animal 
plagues from the North American continent. And I am sure, 
too, that Doctors Rutherford and Torrance, of the Canadian 
service, would join with them, and with Dr. Hilton, in the urge 
to  “GO FORWARD.” (Applause) 

PRESIDENT CONNAWAY: We h v e  a real treat for you this morning in 
presenting a representative from the Republic of Mexico, who is going to 
talk to us on the problems of the live stock industry situation in his country. 
It is a pleasure to introduce Dr. Francisco Moguel, attach6 to the Mexican 
Embassy, in Washington, who represente the Bureau of Lve Stock Industry 
of Mexico. He is a veterinarian. (A plause) 
DR. MOGUEL: Mr. President and 8entlemen: It certainly is a &reat honor 

and great opportunity for me to appear before this Association, and I feel my 
responsibility, because this is the first time that Mexico has been on the 
program. 

Dr. Moguel then read his paper, “The Live Stock Industry in 
M&o and Its Sanitary Problems.” . . . . . 

THE LIVE STOCK INDUSTRY IN MEXICO AND ITS 
SANITARY PROBLEMS 

b By FRANCISCO MOGUEL M., Washington, D. C.  
Attach6 to the Mexican Embassy 

Mexico’s geographical situation, its climatic conditions, water- 
supply, territorial extension, scant population and natural 
wealth make of it a country specially suitable for the develop- 
ment of the live stock industry, this being one of its principal 
sources of wealth. For this reason our government, as far as it 
has been able to do so, has been giving it major attention in 
order to accomplish this development. In recent years it has a 
achieved much, as it has enjoyed the enthusiastic support of 
our ex-President, General Plutarco Elias Calles, who is an ardent 
live stock breeder, and the forceful support of the recent Secre- 
tary of Agriculture, Gral. Manuel P6rez Treviiio, and without 
doubt will receive from Mr. Francisco Elfas, present Secretary, 
fresh stimulus, because he also has a profound knowledge, through 
personal experience, of the needs of the industry, as he is one of 
the principal and most progressive live stock men of the state of 
Sonora. 

The live stock industry is of importance in the Republic 
because in many zones its exploitation is one of the principal 
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activities; in others at present it is the only one. Some send their 
live stock to our principal consuming centers and the others 
export them as well as their products to this country, which is 
the natural market; and with the products of that exportation 
we are in a position to consume the articles elaborated by the 
various North American industries, thus contributing to the 
expansion of the latter. 

Mexico has two great chains of mountains which run from 
north to south, parallel with the coasts of the Pacific and the 
Gulf of Mexico, but which unite in the state of Oaxaca, continu- 
ing as one through the state of Chiapas. The country, therefore, 
is divided into three principal parts, one along each coast and the 
third in the central plateau. The Pacific region has a steep 
slope to the ocean but on the gulf side the slope is very gradual. 
The country is situated between parallels 14 and 32", so that 
there is a wide diversity of climate, from extreme cold in the 
high mountains to tropical on the coasts and in the southern 
states. On the high central plateau there is a delightfully 
temperate climate. 

TOPOGRAPHY AND CLIMATE 
The northern states have extensive plains, some of them warm 

and dry in summer, as in Texas and Arizona, and others cool 
and humid, as in California. In the north central states there are 
districts that are cold and dry but they also have other better 
districts where there is a temperatc climate. In other states 
further south it can be said that there is a very desirable climate. 

The territorial extent is approximately two million square 
kilometers and our population is scarcely fifteen millions. For- 
merly agricultural properties were very poorly distributed. 
There were individuals or companies that owned tremendous 
zones, only a small part of which was devoted to agriculture, the 
remainder being dedicated to the grazing of live stock, which 
were largely left to take care of themselves, the proprietor taking 
notice of their existence only when it became necessary to sell 
them. Many owners had no idea of the number that they 
possessed. 

The agrarian policy of our government in no way affected the 
live stock industry because in the districts where agricultural 
property has been divided, the exploitation of that industry is 
today intensive in place of extensive. Nevertheless, there are 
yet ranches where it is not rare to find forty or fifty thousand head 
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of large stock or seventy or eighty thousand of small stock. So 
the industry is yet far from having reached its maximum develop- 
ment. 

The republic has extensive zones covered with natural grasses 
of good qualities, the growth of which in some regions is so 
exuberant that it is higher than the animals. There are zones 
in which three crops of corn can be raised each year, which, 
because of a lack of roads, is not sent to the consuming centers 
but can be used in the raising and fattening of swine. 

The principal cattle-producing states are Sonora, Chihuahua, 
Coahuila, Jalisco, MichoacBn, etc. ; of sheep and goats, Querbtaro, 
Guanajuato, Aguascalientes, Zacatecas, etc. ; and of horses and 
mules, Jalisco, Guanajuato, Zacatecas, etc. The principal milk- 
producing area is that surrounding the city of Mexico and the 
secondary centers of population. 

QUALITY OF LIVE STOCK IMPROVED 
During our political upheavals the live stock industry passed 

through a critical period, as it is one of the chief sufferers in’such 
cases for the reason that it furnishes immediately available 
provisions. But far from causing us irreparable damage it 
served as a sort of cleansing, in. that it brought about the riddance 
of native cattle, so that now the animals with long horns have 
almost disappeared. In their place we find a better class because 
our breeders periodically import the best breeding stock of the 
recognized breeds such as Hereford, Shorthorn, Aberdeen-Angus, 
Holstein and Swiss and it is therefore easy to  understand that 
Canada. and Mexico are the principal purchasers in the United 
States of Hereford foundation stock, as was stated in the Ameri- 
can Hereford Journd, and that North American breeders and 
those of Central American republics buy in Mexico Swiss breed- 
ing stock of high quality. 

Following these general statements I wish to explain briefly 
the organization of the office whose duty it is to watch over the 
development of this industry and the work that it has’under- 
taken. 

The Bureau of Live Stock Industry is divided into three main 
branches, called departments, one of which deals exclusively 
with the improwment of live stock; another with combating 
the diseases which appear in the country and with preventing 
the introduct,ion of others, and the third with the preparation 
of biological products and with investigation and experimenta- 
tion. Each of these depa-rtments is divided into various sections. 
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The Department of Animal Husbandry is in direct contact 
with the public through the Bureau’s veterinarians who are in 
charge of the sixteen zones into which the republic is divided. 
These officials are carrying forward a broad educational program 
to stimulate the application of all such methods as will bring 
progress in the industry. They study the best means of repopu- 
lating their zones with live stock; they promote the use of better 
breeding stock, proper feeding, the formation of live stock associ- 
ations, boys’ and girls’ clubs, the organization of expositions and 
regional fairs, etc. In cooperation with the Department of 
Medicine they are charged with the application of measures to 
prevent and combat epizootics. In addition, the public may 
apply to them for advice in all matters relating to their profession. 
The Bureau furnishes them with all materials necessary in carry- 
ing on their work, such as bulletins, posters and motion-picture 
films. 

NATIONAL BREEDING STATIONS ESTABLISHED 

As an educational measure and in order that small owners may 
have available good breeding animals for the improvement of 
their live stock, there have been established national breeding 
stations in eight central agricultural schools situated in various 
parts of the republic and in the National School of Agriculture 
near Mexico City, it being the intention to establish the largest 
number possible, located specially in the live stqck centers. All 
possible facilities are provided for the importation of registered 
breeding stock, the importation of animals of poor quality being 
impeded. 

With the object of forming registry books of national live stock 
there is a section in which they record all animals imported into 
the republic which are registered in associations in the various 
countries and which are recognized by the Bureau of Live Stock 
Industry. The calves of these animals born in the republic are 
scrupulously registered, the registration being furnished free to 
the interested parties. In this manner we are able to furnish data 
concerning places in the country where breeders of pure-bred live 
stock may be found as well as genealogical data, as we have 
registry books of all the principal foreign associations. 
As a stimulating and educational measure there has been 

organized an annual National Live Stock Exposition in accord- 
ance with a presidential decree. This is held from the first 
Sunday to the second Sunday of November and during the past 
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year there were constructed a number of well-conditioned show 
barns which can be said to be the best in Latin America. At this 
exposition there are assembled the best live stock of the republic 
as well as animals specially imported from the United States, 
Canada and other countries, and it is not rare to find animals that 
have taken first place in the expositions of these countries. In 
order to obtain the best representation and results, the govern- 
ment has extended all possible facilities, as for example, free 
transportation of all animals exhibited as well as those purchased 
at the Exposition for breeding purposes. This presents a fine 
opportunity for acquiring animals of high quality at a low price. 
In addition to the National Exposition other regional expositions 
are held in various cities a t  different times of the year. For all 
of these the bame facilities are provided as for the National. 

Milk tests are held during the expositions, for richness in 
butter fat and purity of the same. There are also held contests 
in egg-laying and ton litters of pigs. For the former there have 
been constructed in San Jacinto, in the Federal District, suitable 
premises and there is official registration of the laying. 

DAIRY INDUSTRY DEVELOPED 

. 

As the dairy industry has been constantly acquiring greater 
importance, there have been created several sections that give 
courses in the theory and practice of the handling, pasteurization 
and transportation of milk; the preparation of all kinds of cheese 
and - butter; the installation of pasteurizing plants, creameries, 
cheese factory equipment and refrigeration plants. 

In addition there are other sections that are engaged in stimu- 
lating the development and improvement of the various species 
of live stock, poultry, rabbits, etc. : and other sections are occupied 
with the best utilization of skins, wool, meats, by-products in 
general, etc. 

As I have previously stated, the Department of Medicine and 
Animal Health is charged with the control of diseases whether 
epizootic of sporadic, which appear in the country, as well as 
with preventing the introduction of foreign infections such as 
foot-and-mouth disease, rinderpest, contagious pleuro-pneu- 
monia, European fowl-pest and others, which fortunately do 
not exist in the republic. The Bureau has ample authority under 
existing laws and regulations for taking radical measures in this 
respect. This authority is federal and therefore applicable to the 
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whole country, which we consider to be advantageous, because 
it gives us uniform procedure and quick results. 

To prevent the development of diseases within the country we 
depend on the Veterinary Sanitary Policy Regulations, signed 
by the President on November 24, 1929. These confer on the 
Secretary of Agriculture and Foment0 the necessary authority 
for their application, through the Bureau of Live Stock Industry. 
They mention also among many other things the species of animals 
to which they are applicable, these being specially the domestic 
species and those that may be the medium for the propagation 
of epizootics. The regulations specify the diseases covered by 
them and which of these it is compulsory to declare, such as 
anthrax, blackleg, tuberculosis, variola, rabies, contagious abor- 
tion, foot-and-mouth disease, rinderpest, contagious pleuro- 
pneumonia, glanders and hog cholera. In general it is compulsory 
to give information to the authorities when they have knowledge 
of the appearance of any of these, but there are specially enu- 
merated those individuals, companies and institutions that, through 
their activities, are intimately associated with these subjects. 

The provisions of the second chapter of the regulations, relat- 
ing to isolation and quarantine, specify the requirements with 
respect to area, the manner in which traffic in animals and 
products of the same may be carried on within the area, and the 
duration of quarantine, according to the disease. 

PREVENTIVE VACCINATION COMPULSORY 
In the article referring to prophylaxis, it is indicated that when 

there is an outbreak of a disease by the regulations, preventive 
vaccination of susceptible species in the region is compulsory, 

,provided we are not dealing with those in which immediate 
slaughter is required. In order to facilitate immunization, the 
Bureau distributes to the live stock growers, at reduced cost, the 
necessary biological products which are prepared in its labora- 
tories, as for example, Pasteur vaccine against anthrax at five 
cents per dose (about two cents, American money). In cases 
where there is inability to pay, these products are furnished free. 
The vaccines are administered by veterinary officials without 
cost, but it may be done by private practitioners under the super- 
vision of the former. 

The movement of animals and raw products of the same from 
one county to another is controlled by the personnel of the Bureau, 
it being a sanitation requirement that shippers must provide 
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themselves with a certificate in which are stated the number and 
species of animals or class and quantity of product, the name and 
address of the owner or shipper, as well as the consignee, the 
route and means of transportation, the purpose of the movement 
and specially that the animals do not proceed from a zone that 
is under quarantine. A copy of this document is sent to the 
Bureau representative at destination in order that, on arrival 
of the animals, he may determine the accuracy of the certificate, 
as the original is delivered to the shipper mho must present it to 
the inspector. Carriers can not accept the animals for transporta- 
tion without this certificate. 

Article 106 of the rcgulations provides that all railway cars, 
steamships or other vehicles that have been used in the trans- 
portation of animals must be cleaned, washed and disinfected 
immediately after unloading and before they are again used for 
any purpose. These services are paid for by the interested 
parties, are carried out in accordance with the provisions of the 
regulations and are supervised by the Bureau. The work is 
done very economically, because it is conducted by companies 
whose volume of business makes it possible to do it a t  reduced 
prices. 

In addition to the general provision there are prescribed the 
procedures to be followed in visiting farms, in the recognition 
and the official declaration of the existence of infectious diseases, 
slaughter, cremation or burial of animals affected, disinfection of 
the premises, and the disinfection or destruction of products of 
animal origin. 

OFFICIAL REGULATIONS FOR DISEASE CONTROL 
The second chapter of the regulations specifies clearly the 

measures to be taken in case of an outbreak of any of the different 
diseases; for instance, taking an easy example, in case of the 
appearance of anthrax all animals of susceptible species in the 
zone must be immunized. None of the products of animals dead 
from the disease may be utilized in any form and the products 
of the apparently healthy animals in the region may be utilized 
only within the same region and after inspection by official 
veterinarians. 

In the case of blackleg, cattle less than three years old must 
be immunized and susceptible animals may be moved into an 
infected zone only after they have been vaccinated. With the 
exception of hides, no parts of the carcasses of animals dead from 
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blackleg may be used and those only after disinfection by immer- 
sion in a 1:lOOO bichlorid of mercury solution for two hours. 

In the case of glanders, a disease which fortunately is not 
widespread but is found most often among army horses, imme- 
diate slaughter of the sick is required. All equines, whether 
healthy or suspected of exposure, must be tested with ophthalmic 
mallein and all that react must be slaughtered. This procedure 
is repeated in fifteen days. From suspects of the second test, 
blood samples are taken for conducting complement-fixation 
tests. All objects used in the handling of the sick animals that 
can not be thoroughly disinfected must be burned. The premises 
and all equipment that has been in contact with the sick animals 
must be disinfected or burned under the supervision of official 
veterinarians. 

As I have already stated, there does not exist in Mexico any 
foot-and-mouth disease, rinderpest, contagious pleuro-pneu- 
monia, etc., but when any of these appear in the republic the 
regulations require the immediate slaughter and burning of all 
affected or exposed animals as well as all that have been in 
contact with them. The area to be quarantined in such cases 
must be fixed in accordance with special conditions in the region, 
such as the number of animals, the number of sick, topography, 
means of communication, etc., the chief concern being to assure 
the health of the remainder of the live stock in the country, 
even though such quarantine measures may cause serious inter- 
ference with business activities and with communications. 

EXPERIMENTS WITH LIVE VIRUS PROHIBITED 
The restriction of movements is extended to persons, raw 

vegetable products, vehicles and all equipment that it is deemed 
necessary to include. A declaration of freedom from the disease 
is made a year after the last case is found, following the placing 
of test animals on the premises for a period. In no case is it 
permitted to experiment with the virus or immunizing products 
of such infections, that are based on live virus. 

As in the case of diseases mentioned above, the regulations 
specify the measures to be applied in white diarrhea of calves, 
strangles, equine influenza, swine erysipelas, rabies, trypanoso- 
miasis, etc. 
In this connection I do not refer to the provisions governing 

contagious abortion, piroplasmosis, tuberculosis or white diarrhea 
of chicks, because I will later describe the special work carried on 
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by the Bureau in the campaigns against each of these diseases. 
There are in addition provisions covering the humane handling 
of live stock in transit, which prescribe the number of consecutive 
hours that they may be kept in cars without rest, the conditions 
that must be maintained in loading-yards and, their feeding 
during the journey. 

The preparation, storage, importation and sale of serums, 
viruses, vaccines, bacterins, antitoxins and other biological and 
pharmaceutical products used in the control of animal diseases 
also are regulated; there being required among other things an 
authorization from the Bureau which is issued only when these 
products fulfill the purposes for which they are prepared; other- 
wise they must be destroyed. 

SECTION ON CONSULTATION AND HYGIENE 
The Bu au has not only studied laws and regulations and put 

ing out of a broad educational program for the improvement of 
the situation of live stock growers as far as possible, before the 
application of the laws was begun. For this purpose there have 
been printed innumerable bulletins which are distributed free, 
describing each of the various diseases and curative or preventive 
methods. Bureau veterinarians hold meetings, illustrating with 
moving-picture films the different methods of vaccination, disin- 
fection and elementary measures of treatment and simple surgery:. 
In  addition there are organized sanitary brigades for combating 
epizootics. The Section on Consultation and Hygiene gives 
advice verbally or in writing, explaining elementary procedures 
in treatment or simple surgery and proper feeding as well as 
rules to be observed in maintaining premises where the animals 
are kept. In short they employ all the propaganda possible to 
augment the education of the live stock growers. 

The Institute of Veterinary Medicine has a Section of Diag- 
nosis, in which there are made, without cost, examinations of 
pathological products sent by growers, in accordance with instruc- 
tions relating thereto. The results are communicated to the 
interested parties by telegraph, giving them instructions regard- 
ing combating the epizootic and when necessary sending Bureau 
veterinarians. 

In the same Institute there are prepared vaccines against 
anthrax, by the Sobernhein and Pasteur methods; bacterins 
against fowl cholera and hemorrhagic septicemia ; mixed bac- 

- 

them in e f ect; on the contrary its principal work has been carry- 
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terins against fowl cholera, fowl typhoid, white diarrhea, etc. ; 
natural and artificial aggressins against blackleg; tuberculin, 
mallein and antigens for the diagnosis of contagious abortion; 
and other biological products. 

All the immunizing products before mentioned are furnished 
at very low prices or without cost for educational use or when 
inability to pay is demonstrated by those who acquire them. 

In the Institute there are Sections on Biologic Chemistry 
and Zoology and in addition there have been assigned to it the 
study of the experimentation with the various diseases, the cause 
of which, as in “Derriengue,” is unknown, as well as the treat- 
ment of them. This work has already been begun. 

It ‘is indisputable that one of the principal sanitary problems 
in our republic is bovine piroplasmosis, as we unfortunately have 
extensive zones infested with the tick which transmits that 
disease. These zones, in a general way, are along our coastsand 
in the southern states. The Bureau has inaugurated the most 
energetic campaign for employing all its forces to the end that 
this parasite may be eradicated. In consideration of prevailing 
conditions, economical, educational, etc., before dictating the 
requirements necessary to carry on eradication work, there was 
inaugurated some years ago a broad educational program for the 
purpose of impressing upon our live stock growers the dangers 
and disadvantages occasioned by the ticks and the necessity for 
combating them. For this purpose there have been distributed 
innumerable bulletins, posters, leaflets, etc., describing the 
use of arsenical solutions and methods of preparing the same, 
the construction of vats, and suggestions for selecting appropriate 
locations for them. 

EXTENEION WORK 
The veterinarians and other personnel engaged on this work 

hold meetings, illustrating the discussion with motion-picture 
films. In  expositions there are exhibits demonstrating all of 
the foregoing. All this propaganda has been distributed not 
only in the infested zones, but also in the regions where ticks 
do not exist, in order to make plain the damages caused by the 
dissemination of this parasite. At  the same time that the 
propaganda has been carried on, work has gone forward to  define 
the free and infested zones, drawing up first a preliminary map 
.of these, the limits of which have been carefully fixed. One of 
;the principal concerns of the Bureau has been, first of all, to 
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protect the free zones from infestation, by controlling the move- 
ment of live stock in accordance with the natural routes that 
have developed out of the needs of the consuming centers. 

One of the reasons is that in some regions the principal activity 
is the exportation of live stock and in order not to interfere with 
this there were, in the beginning, adequate requirements, as for 
example, preventing the movement of live stock from the southern 
part of Sonora, which is infested with ticks, to the northern region 
which is free. To this end there was issued a presidential deeree 
fixing a quarantine line beginning at Puerto Carretas on the 
eastern boundary of Sonora, and going southwesterly to the coast 
of the Gulf of California. The state of Sonora, therefore, is 
divided into two zones, and it is required that live stock going 
from the South to  the North be dipped twice a t  intervals of 
seven to  twelve days in an arsenical solution of 0.22 per cent 
strength. For this purpose there have been constructed the 
necessary dipping vats and corresponding equipment which are 
under the care of the Bureau veterinarians who furnish certificates 
permitting their movement when it is determined that the animals 
are free of ticks. Without this certificate the railroad companies 
can not accept the live stock for transportation. The state of 
Chihuahua being free of ticks, the entry of live stock from the 
infested zones is not permitted until they have been subjected to 
the same treatment. The same is true in the case of zones in the 
states of Durango and Coahuila. There are very severe penalties 
for the violtkions of any of these provisions. 

. 

BIOLOGY OF TICKS STUDIED 
Coincident with the establishment of infested zones there has 

been accomplished the identification of the various ticks existing 
in the republic and additional studies relating to their biology. 

This preparatory work in a short time produced good results, 
as large numbers of growers of various regions of the country 
commenced to urge the Bureau to adopt measures designed to 
combat the tick. 

Some states, at  the suggestion of the Bureau, have dictated 
local decrees making campaigns against the tick compulsory, and 
defining the systems for carrying them forward. Among these 
may be cited Tabasco, which was the first, and Zacatecas and 
Puebla. There are included in the Veterinary Sanitary Police 
Regulations, general provisions covering the campaign against 
the tick throughout the country. Among the principal articles 

. 
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of interest to be mentioned especially, is the obligation on the 
part of all live stock owners in the infested zones to construct 
vats for dipping their live stock in accordance with plans furnished 
and the preparation of the tick-destroying solution, which must 
contain 0.22 per cent of arsenic. The dipping must be carried on 
every twelve to fifteen days and will be supervised by the veter- 
inarians and the personnel assigned to  that work. If the dipping 
is not carried out by the owners, it will be performed by the per- 
sonnel of the Bureau for the account of the interested parties. 

It is strictly prohibited to move live stock from the infested 
to the free zones without their having been freed of ticks. It is 
also prohibited to move animals from a free to an infested zone 
and if this occurs the animals in question are considered as being 
infested. The movement of live stock is under the supervision 
of veterinarians and the railroad companies are not permitted 
to receive the live stock for shipment unless they have a certifi- 
cate in which is stated the manner in which they may be moved. 
Animals from infested zones may not be unloaded in the free 
zones except into yards that fulfill the requirements specified 
clearly in the regulations. The same is true of cattle proceeding 
from the free zones which have to be unloaded in the infested 
zones. 

Forage, manure and straw from the infested zones are also 
subject to certain requirements. In the free zones, manure and 
bedding originating in the infested zones must be destroyed or 
used only under specific permit. In this regulation the terms 
live stock or animals include, in addition to cattle, horses, mules 
and asses if they are tick-infested. 

CATTLE-DIPPING WIDELY PRACTICED 
At present it can be said that the campaign against the tick is 

going on in all the republic, with large numbers of vats already 
constructed. In the state of Tabasco, for instance, almost all the 
ranches have vats and are dipping the cattle a t  regular intervals. 
In many zones infestation has been greatly reduced and in many 
districts it will not be long until the ticks will be eliminated. 
Such districts will be declared free zones as soon as the require- 
ments of the regulations have been fulfilkd. 

The Bureau does not require that the arsencial dip method of 
destroying ticks be used exclusively, but recognizes also the 
method of starving them through excluding hosts from the 
pastures. This is a very practical method in many districts, 
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because of the great area of many ranches and the abundance of 
grasses. It is a method also that fits well the economic condi- 
tions of the country. To further tick eradication the Bureau’s 
laboratories prepare concentrated arsenical dip which is fur- 
nished at extremely low prices, Enormous quantities have been 
prepared and the demand is such that we see the possibility of 
being unable to supply all that is requested. We therefore assist 
in the acquisition of similar solutions, in order to further the 
work. There are also sold a t  low prices all articles of equipment 
needed in the use of the arsenical dip. In general it may be 
stated that this work is becoming universal. Large numbers of 
growers contribute to the Bureau’s educational work. Many of 
these who are truly interested and are known to be reliable are 
named honorary agents in tick eradication work. 

Other campaigns that have been vigorously inaugurated are 
those against infectious abortion and white diarrhea of chicks, 
drastic measures being taken to prevent their dissemination. 
Diagnosis of the former is effected by the different agglutination 
tests. At this point I wish to take the opportunity to express 
our high appreciation of the magnificent cooperation that the 
Bureau of Animal Industry of the U. S. Department of Agricul- 
ture has extended us. They have furnished us sufficient quanti- 
ties of antigen for the diagnosis of pullorum disease. To other 
offices also I express our appreciation, having in mind especially 
the Motion Picture Office of the Department mentioned. 

FOOT-AVD-MOUTH DISEASE APPEARS 
In the Spring of 1926, foot-and-mouth disease unfortunately 

appeared in the state of Tabasco, for the first time in the history 
of Mexico, extending also into Campeche and YucatBn. Its 
progress was clearly marked along the lines of communication. 
Through the mcasures taken by the Bureau it was completely 
eradicated and up to this time it has fortunately not reappeared. 

It was not possible to determine from where and in what 
manner the infection was brought to the country. One reason 
for that was when the first information regarding the disease 
reached us, there had already passed a long period since its first 
appearance. Stockmen failed to recognize it and attached no 
importance to it, having no idea of the damages that it causes. 
They were not alarmed until they noted the rapidity of its spread, 
when they communicated with the Bureau’s regional veterinarian, 
who advised the Bureau of his suspicions that it was foot-and- 
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I mouth disease. Veterinarians were immediately sent to the 
region and they had the cooperation of Drs. Truman W. Cole 
and Severin 0. Fladness, assigned by the U. S. Bureau of Animal 
Industry, who, after much work, confirmed the diagnosis a t  
Frontera (now Alvaro Obregh), Tabasco. 

As at that time the present regulations were not in effect, 
there was issued a presidential decree, declaring the existence of 
the disease in the three states above named and parts of Chiapas 
and Veracruz, placing them under quarantine. That decree con- 
tained all the provisions I have already mentioned, which were 
strictly enforced. The federal government assigned the largest 
number of veterinarians and defrayed all necessary expenses. 
With the moral support of the local governments and the stock- 
men in the affected regions, the campaign was carried on with 
such success that a few months later the disease was eradicated. 
In November, 1927, that is to say, a year after the appearance 
of the last case, the quarantine was lifted. 

Two years later, stockmen of Villa Hermosa, Tabasco, remem- 
bering the previous experience, sent urgent notices of the appear- 
ance of a similar ailment. In the emergency, veterinarians were 
immediately sent by airplane, in spite of bad weather conditions, 
to make the necessary investigations. A t  the request of my 
government, the Bureau of Animal Industry sent from Wash- 
ington, also by airplane, laboratory animals for use in making 
differential diagnosis. The disease proved to be simply mycotic 
stomatitis. 

* 

QUARANTINE INSPECTION SERVICE ESTABLISHED 
As our international commerce is growing day by day, there 

was established several years ago a veterinary inspection service 
a t  frontier and ocean ports. Major attention is given to that 
service with a view to preventing the importation of animals or 
products that may be the carriers of the infections of communi- 
cable diseases, chiefly those, of course, that do not exist in the 
republic. The importation of animals that are zootechnically 
defective is also prevented, because the government is anxious 
that our live stock shall be well rated. Equal scrupulousness is 
exercised in the inspection of animals and products that are 
exported, in order that the purchasing countries may be assured 
of their healthfulness. 

In connection with imports, the regulations contain appropriate 
requirements. It is provided that animals or products may be 
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imported only through certain specified ports of entry on the 
coasts and the borders where there are quarantine stations, and 
Bureau veterinarians are stationed for the purpose of making 
inspections. In order that this work may be conducted in the 
most efficient manner, there has been promulgated a standard of 
construction for sanitary stations which fulfill all the require- 
ments. 

For the importation of animals from any country except the 
United States, Canada and the Central American republics, it 
is necessary to secure prior permission from the Secretary of 
Agriculture, which may be requested directly or through Mexican 
consuls. These permits are given only when the sanitary con- 
ditions of the region of origin are satisfactory and must indicate 
exactly the place of origin, number and species of animals, route 
by which shipped and the port of entry. Shippers must in addi- 
tion secure a certificate from a competent authority, in which it 
must be stated that the animals or products are in good sanitary 
condition arid that during the previous six months there has not 
existed in the district any communicable disease. This document 
must be vised by the Mexican consul in the district of origin. 
From countries in which foot-and-mouth disease, rinderpest or 
contagious pleuro-pneumonia exists, the importation of meats, 
hides, bones, bristles and other raw products of animals is pro- 
hibited. We are kept informed of sanitary conditions in other 
countries by the personnel of the consular service, who render 
monthly reports thereon and consular regulations contain pro- 
visions governing the viseing of sanitary certificates and similar 
documents. 

IMPORTATIONS FROM UNITED STATES 
In the case of the United States the only requirement is a 

certificate executed by a veterinarian of the Bureau of Animal 
Industry, or by a local sanitary authority, if it is endorsed by 
the Bureau of Animal Industry. 

If the documents mentioned are lacking, the imports offered 
are rejected or are placed in quarantine for such period as is 
deemed necessary. In case animals offered for importation are 
found to be affected with a communicable disease, they are 
destroyed or refused entry, or curative treatment is applied, as 
the case may be, according to the particular disease; or products 
offered may be destroyed if necessary. All this is clearly set 
forth in the regulations. 

. 
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If the veterinarian in charge finds the certificates in proper 
order and the animals to be in a healthful condition he issues a 
certificate to that effect. Until that has been done the customs 
authorities cannot begin to clear the shipment, much less pass it 
for entry. 

Importations for temporary periods are subject to the same 
requirements as those entered definitely and live stock in transit 
through the United States for Mexico, or through Mexico for 
the United States, must always be inspected at the place of entry 
into the republic of Mexico. 

The regulations outline the procedure to be followed in the 
inspection of vessels in which live stock are transported, their 
arrivals, quarantine, disembarcations, provisions furnished their 
crews, cleanliness, disinfection, etc. 

The foregoing are some of the general requirements. I will 
now explain briefly some of the special procedures in the case of 
each species. 

All horses, mules and asses are mallein-tested by the ophthal- 
mic method and all that give a positive reaction are slaughtered. 
Suspects are retested in 15 days and if there are suspects to that 
test, blood samples are taken for serological tests. There are in 
addition special requirements applicable in the case of parasitic 
disease such as scabies and trypanosomiasis, the animals being 
subjected to dipping or slaughtered, as the case may be. 

OPHTHALMIC AND INTRADERMIC TUBERCULIN TESTS USED 
Cattle for dairy purposes are tuberculin-tested by the oph- 

thalmic and intradermic methods and all that react are exported. 
The same is true of reactors to the serologic test for Bang abor- 
tion disease. A careful examination is made also of the mammary 
glands. Cattle proceeding from eones infested with fever ticks 
are dipped twice in arsenical solution at  intervals of 7 to 12 days. 

Sheep and goats are inspected for parasitic disease and if 
necessary are subjected to dipping in lime and sulfur in the manner 
prescribed in the corresponding regulation. In the case of goats, 
examination for Malta fever is extremely important. 
In the case of canines, in addition to a clinical examination to 

determine if they are suffering from any communicable disease, 
those from Europe that are intended for stock-herding purposes 
are examined for the presence of Tenia coenuris. Poultry are 
also subject to special requirements, as are raw products of 
animal origin such as milk, hides, meat, bristles, wool and bones, 

h 
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and manufactured products, such as cheese, butter, cream, etc. 
Inspection is also required in the case of fish and shell-fish. 
Packing materials proceeding from countries where foot-and- 
mouth disease, rinderpest and other diseases exist are subject to 
restrictions, being destroyed or carefully disinfected. 

As I have already explained, we do not desire to be unduly 
severe in the measures taken in relation to animals and products 
offered for importation; we apply the same measures when 
animals or productos are exported, because we realize the immense 
value of “sanitary credit” and appreciate the great work done 
in other countries which, like our own, consider healthfulness 
to be the first interest of all. And we offer as a guarantee the 
experience which long practice has given our personnel and their 
scientific honor. 

INTERNATIONAL TREATY 
There exists in addition an international treaty between the 

governments of the United States and the United Mexican 
States which has for its object .major cooperation in the most 
effective measures for the protection of the interests of stockmen 
in both countries, in preventing the introduction of communicable 
diseases of live stock. Under this treaty it is undertaken to 
maintain an efficient veterinary sanitary police service in the 
maritime and frontier ports specified for the entry of animals and 
their products. Veterinarians may make the inspections and 
examinations that are required on either side of the border as 
may be more convenient and effective. Well equipped quarantine 
stations are provided for. The treaty also fixes the requirements 
as to  permits, certificates or other documents which shippers 
must present as proof that the animals or products are in proper 
condition for entry and as to the manner and means of trans- 
porting the same. 

The two countries obligate themselves to organize and main- 
tain sanitary police services for combating communicable diseases 
and the authorities must indicate the zones in their respective 
countries in which such diseases exist or are suspected to exist. 
This is especially provided for in case of the appearance of foot- 
and-mouth disease, rinderpest,, contagious pleuro-pneumonia or 
other disease that has not recently existed in these countries, in 
which event the information must be transmitted promptly by 
the most rapid means. 

From places where foot-and-mouth disease, rinderpest or 
contagious pleuro-pneumonia exists, the importation of ruminants 
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and swine is prohibited until sixty days after the appearance of 
the last case. The remainder of such country is considered as 
suspicious until non-existence has been proven. When these 
diseases appear near the boundary of any country, the nearby 
region of the neighboring country will be considered as suspicious 
until there is proof of non-existence. 

Article 11 of the treaty provides for the exchange of regulations, 
official publications, periodicals or whatever other matter relating 
to these subjects may be issued, and for transmitting information 
with respect to changes in methods of preventing, controlling and 
treating diseases. It provides also for the exchange of students 
and experts, or visits by representatives of the respective govern- 
ments for the purpose of observing methods of control and eradi- 
cation of diseases that may appear in the two countries. 

The treaty provides for the issuance of special regulations for 
the movement of live stock between the two republics, which 
have already been made effective in both the United States and 
Mexico. The certificates of inspection and diagnostic tests 
executed by the official veterinarians of either country will be 
honored by the other. 

SANITARY CONDITIONS GENERALLY SATISFACTORY 
By the description I have given of the various measures to 

prevent the development and spread of diseases of live stock, 
it might be thought that we are fighting desperately against them, 
but the contrary is true, Sanitary conditions in the country are 
in fact very satisfactory, Our most common troubles are with 
anthrax, blackleg, hog cholera, and fowl cholera, but the number 
affected as shown in the monthly bulletin of epizootics, official 
organ of the Bureau of Live stock Industry, is small in proportion 
to the number of live stock in the country. With respect to bovine 
tuberculosis it can be said that it is not a major problem because 
it is confined to the milk-producing area around the city of 
Mexico and the situation of and conditions in that district are 
not friendly to its rapid development. As regards infectious 
abortion and pullorum disease of poultry, these have developed 
only recently and are being controlled by the new methods that 
science has placed in our hands. Probably bovine piroplasmosis 
constitutes our major sanitary problem. However, we are 
giving it preferential attention and while i t  is known that it will 
take many years to  eliminate it, we have been able to diminish 
greatly the damages caused by i t  through control over the move- 

Y 
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ment of live stock to the free zones and the work carried on in 
the infested zones. 

DR. MOGUEL: I thank you for your attention. I hope we will have the 
privilege to be with our neighbors, the United States and Canada, from now 
on. (Applause) 

PRESIDENT CONNAWAY: We certainly thank Dr. Moguel for giving us this 
view of the live stock industry of his country and the methods that are employed . 
in controlling these diseases. 

I am sure that most of us feel safer now, after hearing from Dr. Moguel, as 
to the safety on this side of the line. These diseases are not respecters of 
county lines or district lines or state lines or international lines. So we must 
cooperate on this great American continent in the control of these diseases. 

. . . The session adjourned at  1155 a. m. . . . 

WEDNESDAY AFTERNOON, DECEMBER 2, 1931 
The second session convened at  1:25 p.. m., President Connaway presiding. 
PRESIDENT CONNAWAY: As the Chairman of the Commttee on Bang’s 

Disease is absent, we will hear a report from Dr. C. P. Fitch. (Applause) 
DR. FITCH: Mr. President and Members of the Association: The Secretary, 

Dr. Dyson, was kind enough to print copies of this part of the report of the 
Committee on Bang’s Disease. .There are a few minor typogra hical errors in 
the printed copy which I wdl pomt out after I have finished r e a n g  the report. 

. . . Dr. Fitch then read the report of the Subcommittee, “Recom- 
mendations for a Uniform Technic for Conducting the Tube Agglutination 
Test for Bang’s Disease.” . . . . 

REPORTS OF COMMITTEE ON BANG’S DISEASE 
DR. P. MALCOLM, Chairman, Des Moines, Iowa 

Dr. M. F. Barnes, Harrisburg, Pa. Dr. W. K. Lewis, Columbia, S. C. 
Dr. C. P. Fitch, Saint Paul, Minn. Dr. F. H. Brown, Indianapolis, Ind. 
Dr. J. M. Buck, Bethesda, Md. Dr. W. Wisnicky, Madison, Wis, 
Dr. E. T. Hallman, East Lansing, Mich. Dr. Jacob Traum, Berkeley, Calif. 

Part I 
Recommendations for a Uniform Technic for Conducting 

the Tube Agglutination Test for Bang’s Disease 
Much more satisfactory results will be obtained by the test for-Bang’s 

disease if more nearly uniform methods are adopted by all Jaboratones con- 
ducting this test. There are certain procedures in conducting the tube test 
for Bang’s-disease concerning which a varied technic makes no appreciable 
differences m the results obtamed. In laboratory work, as other procedures, 
individuality must revail. For that reason we are not speafying defimte pro- 
cedures when severap will give the same results. 

1. Blood should be collected from the jugular vein by .means of a hypo- 
dermic needle. Containers should be clean, dry and sterile. A convement 
receptable for collecting blood is a %” x 4” test-tube. The size of the hwo- 
dermic needle is a matter of individual preference. It should be of sufficient 
size to permit an ample flow of blood, not smaller than 16 gauge. Preferably 
a separate needle is employed for each animal or the needle may be thoroughly 
washed in an antiseptic solution before the bleeding of each animal. Some 
laboratories have special boxes for sending out the containers for collectmg 
blood samples. The boxes can be sterilized. It is advisable not to fill the 
tube more than onehalf to two-thirds full of blood, and allow it to remain 
quiet on its side a t  an angle of approximately 30 degrees until it has become well 
coagulated. The sample must not be allowed to freeze. If the blood is to be 
sent to a laboratory, when 3 to 4 days will elapse before it is tested, it is advls 
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able to pour off the serum. Under usual circumstances, however, the serum 
can best be sent on the clot in the original container. It is highly important, 
however, that the blood serum shall be as free of hemoglobin as possible. 

2. The tubes must be properly labeled. It is satisfactory to number the 
tubes consecutwely (1, 2, 3, etc.) and on a clean sheet of paper identify each 
tube with the individual animal by tag number, registry number or further 
descriptions. It is necessary to take the greatest care tp see that each speci- 
men of blood is properly identified. It is highly desirable to have special 
sheets prepared for the identification of the animals. These sheets may be 
made up in a way suitable for the individual state or other organization. 

3. The antigen should be prepared from cultures of typical strains of 
Bud. abortus Bang that show no tendency to spontaneous agglutination and 
manifest normal agglutinability. Spains selected should be cultivated and 
studied under usual laboratory conditions to determine that they do not con- 
tain dissociated forms. Either a monovalent or polyvalent antigen may be 
employed. The culture medium selected shall be such that the strains will 
grow well on it. There is very little prFference of the medium qrdinarily 
employed, namely, nutrient agar contaimng glycerin, serum-infuslon agar, 
liver-infusion agar, or potato-agar. The cultures should be incubated only 
until maximum growth i s  obtained, which is usually from 48 to 72 hours, a t  
37.5" C. The bacteria may be grown either in the atmosphere or in a modified 
atmosphere containing 10 per cent COS. Glass test-tubes, Blake or Erlenmeyer 
flasks, or flat bottles may be used as containers for the culture medium on 
which the bacteria are grown. It is necessary that the purity of the culture be 
definitely determined. Contaminated cultures have been the source of much 
difiiculty in the agglutination test. 

4. Bacteria should be removed from the culture medium with a phenolized 
saline solution containing 0.85 per cent C. P. sodium chlorid and 0.5 per cent 
C. P. phenol crystals. Bactena may be loosened from the medium with a 
blunt instrument or soaked loose by permitting the phenolized saline to stand 
on the culture for two to three hours. Suspensions of bacteria should be a r e -  
fully filtered through paper, cotton, or cotton, spun glass and gauze, to remove 
any particles of agar. Unheated antigens are entirely satisfactory and are 
recommended. Heating of the antigens at  65 to 100" C. for two hours does 
not seem to alter sensitivity. If the antigens are heated, however, extreme 
care must be exercised to exclude all agar from the suspension, to guard against 
the so-called "agar therm0 agglutination" of the bacteria. The antigen may 
be diluted to the desired concentration immediately after the bacteria are 
washed from the medium or stored in concentrated suspension and diluted 
with carbolized saline solution as needed. Antigen shquld not .be und$y 
exposed to the sunlight. For use, the concentrated antigen is dduted mth 
phenolized saline solution until its density is 0.04 per cent bacteria by centri- 
fuge-tube method. This- density compares with tube 1 of the McFarland 
nephelometer, 200 parts a h a  standard or apprommate.ly 7 centimeters on the 
Gates apparatus. Antigen so. diluted which has satisfactory agglutinatmg 
properties retains them, at  refngerator or room temperatures, for at  least one 
year. If a different concentration than this is employed it should be so stated 
when the results of the test are reported. Each lot of antigen should be 
tested out carefully with sera of known titres, high, m + i p  and negatiye. 
It should give clear-cut reactions with all three, otherwise it should be &s- 
carded. 

It i s  not usually necessary to alter the pH concentration of the antigen. 
Sensitivity of antigens having a comparatively broad zone in pH concentra- 
tion are not appreciably altered (a pH from approximately 4.7 to 8.9). 

5. Either the multiple dilution method or the decimal system of dilutions 
ma be- employed. The dilutions shall be 1 50, 1 :lo0 and 1 :u)o, or 1 :250 and 
h d  er d demable. 
6. The tests should be held at  approximately 37.5" C. for at least 42 hours 

before reading. Tests of sera containing amounts of hemoglobin, which are 
appreciable to the unaided eye, should be held at  room temperature. Tests 
of such hemolyzed sera which do not show complete agglutination in all dilu- 
tions used in testing (at least up-to and including 1900) should be considered 
not satisfactory, and no diagnosis made. Water-bath or hot-air incubator at  

k 
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1 :200 OR 1 :250 
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DIAQNOSIS 

Negative 
Suspicious 
Suspicious 
Suspicious 
Positive 
Positive 

J 

c 

temperatures up to 55" C. are acceptable, roviding the temperature does not 
a t  any time-exceed this level. Unstopperet! test-tubes are entirely satisfactory 
for conductmg the test. 
7. All tests incubated at  37.5 to 55" C. must be held until the second day 

(approximately 40 to 47 hours) before final observation, at which time the 
tests may be read. Maximum titres of a few low- to medium-agglutinin- 
content sera are not obtained until the third day. Tests held a t  mom tempera- 
ture must remain 68 to 72 hours before final observation. 

8. Tests should be observed both @ racks and held in the p&nds and shaken. 
The agglutination results in indimdual serum-antigen rmxtures should be 
recorded as complete agglutination by a + sign, incomplete agglutination 
by I, and no agglutination by -. Very slight traces of a glutination should 
be ignored. The reading of tests should be carried on Onlyty individua.ls who 
have had wide e erience in this work. Extreme care should be exerclsed rn 
the observation ?tests to minimize the discrepancies resulting from improper 
or careless observation. 

9. It is always advisable to supplement the agglutination titres with a 
complete knowledge of the history of the animal and the clinical aspects of 
the disease in a herd before making diagnosis. Tfiis is of especial importance 
in suspicious cases in admsing retests. Table 1 gives the interpretations of 
reactions recommended. 

, 
TABLE I-IntermetatiOn of reations 

DILUTIONS. 

1 :50 
L 

I 
3- + 
3- + 

1:lOO -E 
+ll.suspic!ous animals should be retested within a period of 10 to 30 days. 

It IS impoaslble to deterrmne on a angle test, whether the htre is on the up 
grade or whether it is more or less constant. Retests will answer this question 
in most cases. 

It is impossible to give a definite method-of procedm. in respect to the 
interpretation of all phases of the agglutmation test. If it were possible to 
do this, the work could be reduced to machine accyacy. This cannot be done. 
It requires the knowledge and experience of individuals trained in this line 
of work. The interpretation and consequent diagnosis of agglutiyation 
titres should be intrusted only to persons who are farmliar with Bang's disease 
in all of its aspects. 

DR. FITCH: I would suggest, Mr. Chairman, that we act on this portion 
of the report at  the present time. In order to bring it before the Association, 
I move its adoption. 

. . . The motion was regularly seconded and carried. . . . 
PRESIDENT CONNAWAY: The report is before you for discussion. 
MEMBER: Mr. President, may I ask Dr. Fitch to dilate on the reason 

why he begins his dilutions a t  1:50 rather than 125. Some of us feel that in 
testing cattle, very valuable animals, 1:25 is an injustice to the cow to the 
owner and to the veterinarian, because we have to o through the esrphation 
that it has no value, afterwards. I would like to iave it brought before the 
meeting to see if we can't get uniform customs, eliminate the 1:25 dilution, 
and be guided by that so that we, who wish to do it this way, may quote this 
Association as an authority. 
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DR. FITCH: Mr. Chairman, there is nothing in this report that prevents any 
laboratory from using a 1 :25 dilution if it is desired. This Committee does not 
desire to make any such recommendation. Personally I do not believe that 
a 1:25 dilution has any particular significance in the control of Bang’s disease, 
and I believe that i t  is usually of more detriment that it is of value. 
On the other hand, I am in full sympathy with those individuals who take 

into consideration the fact that a 1:25 reaction may indicate a rising titre 
and a consequently infected animal. If any individual wishes to set that as a 
dilution, I have no quarrel with him. We do not use that dilution in our 
laboratory at Minnesota. 

DR. CECIL ELDER: In the last paragraph of No. 4, in the testing out, you 
refer to high, medium and negative titres. What do you mean by medium? 

DR. PITCH: A dilution around 50 to 100. That is, a reaction in that 
dilution, Dr. Elder. 

DR. W. J. BUTLER: One hates to get up and talk about this particular 
subject, but I do believe that 1:25 should be included in that report. What 
are you going to do with’range cattle, with semi-range cattle? You can’t 
get to see tham every hour or every day. You have to blood-test them. If 
you don’t have a 1:25 dilution, the chances are you have a reactor in there 
with a rising titre, as Dr. Fitch said. If you let that aemal go, by the time you 
retest that animal again, you may have a spreader in that particular herd, 
and all your work may have gone for nothing. 

I agree that probably Dr. Fitch is ri ht, under farm conditions, but I cannot 
agree that he is right under range confitions. As I understand it, this Associ- 
ation is to work for the good of all of us. 

DR..FITCH: I desire to point out that in this last paragraph that exact 
thing is implied. You cannot make regulations that will fit every condltion. 
Conditions on the range in Dr. Butler’s state may require that thing. I would 
sa to Dr. Butler that more animals, by at  least eighty-five per cent, will be 
tazen out on a 1:25 dilution that are perfectly safe animals to leave in the 
herd. 

We have been carrying on an experiment at  University Farm for two years 
and are continuing it until we have more data on this group of so-called 
suspicious animals. We yet have to get an animal that is dangerous, that 

- gives a constant reaction at  that dllution, but if any laboratory desires that 
dilution they are at perfect liberty to put it in. 

DR. LEO F. RETTQER: I wonder if Dr. Fitch would be willing to tell us if 
the majority of the Committee is in favor of the 1:25 or 1:50 dilution. I 
think he spoke here particularly from his own personal standpoint. 

DR. FITCH: As f a r  as I know, the majority of them are in favor of the 1:50 
dilution and not in favor of the 1:25. 

PRESIDENT CONNAWAY: If there is no further discussion on this point, we 
will call for the next paper, by Dr. Wisnicky. 

DR. W. WISNICKY: A subcommittee was appointed to gather together 
some material in relation to control phases of this disease. We have made a 
report and have submitted this report to the Committee on Bang’s Disease, 
and it has been approved by the Committee as a whole. 

. . . Dr. Wisnicky then read the report, “Control Measures Pro- 
posed.” . . . 

Part I1 
Control Measures Proposed on Bang’s Disease 

Increased interest as well as increased activity in relation to the control of 
Bang’s disease in this country has been noted during the past year. The edu- 
cational progress in Bang’s disease has been general thoughout the United 
States. The request for this knowledge haa been so much in demand by the 
live stock owners that various aeencies have interested themselves in dissem- 
inating such information as is avadable concerning the disease. Such mediums 
as bulletins ori@nating in state and federal institutions, agricultural press 
publications, dally newspapers and bulletins orginating from bankers associ- 
ations, have been chiefly active in disseminating this information. Some 
states have created extension projects and provided veterinarians well versed 
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in this disease to advise farmer groups, in connection with the county agents 
and’farm advisers, pertaining to all phases of Bang’s disease; in such s t a t e  
as have an intensive cattle industry, information on Bang’s disease is sought 
more frequently than information concerning any other disease of cattle. 

In order to secure reliable information as to the prevalence and other 
phases of this disease, a questionnaire was sent to the chief live stock sanitary 
0-fficial of each state in the Union. All states but two replied to this ques- 
tionnaire and supplied such information as they had available on the subject. 
On the basis of the data and estimates furnished by the various live stock 
sanitary officials in the United States, approxjmately 10,000,000 of the 56,- 
000,000 cattle in the country are affected mth Bang’s dwease. In round 
numbers this makes about 18 per cent of the total cattle population which is 
thought to be affected with Bang’s disease. Between 50 and 60 er cent of the 
herds are thought to be harbormg infection in some degree. Tfe information 
further indicates that all breeds of cattle are equally susceptible to the disease. 
However, the systems of management in various sections of the country have 
some bearing as to the degree of infection. 

Beef cattle in the northern parts of the country, where some form of protec- 
tion is necessary during the severe winter months, are thought to be as heavily 
infected as dairy cattle. Beef cattle in the lower latitudes, where the climatic 
conditions are not severe and where they spend practicall their entire period 
of life on the range, are thought to carry only a very smaidegree of infection. 

Thirtyeight states reply that they have-a definite plan of control against 
Bang’s disease. The exact procedures whch are followed by the Werent 
states vary somewhat. In some cases the states assume definite responsibility 
in relation to encouraging and directing the abortion control program, while 
in other states definite procedure is planned and advice pertaining to this 
procedure is given whenever requested. The general plan which is followed 
by these thirty-eight states is similar. It is based on the detection of infected 
animals by means of the agglutination test and then handling the reactors in 
accordance with the best possible procedure, which can be outlined under the 
existing conditions of the various farms. The most desirable procedure is the 
complete segregation of the reacting and non-reacting animals. If this cannot 
be followed, then it is conformed with as nearly as possible. 

The fact seems quite generally estabhshed that the proper application of the 
results based on the blood test and a reasonable sanitary program are adequate 
in most instances to reduce gradually and eradicate Bang’s disease from the 
herd eventually. 

Ten states report that no biological agents are being used, and seventeen 
states have regulations which definitely control the use of abortion biologics. 

Thirty states have interstate regulations which prohibit the introduction 
of cattle unless they meet with the regulations pertaining to Bang’s disease. 
Twenty-three states definitely prohibit the introduction of cattle unless they 
have passed a negative test to Bang’s disease prior to shipment. Seven states 
will not accept cattle which are known reactors to a test for Bang’s disease, 
except by special permit or for immediate slaughter. 

The interstate regulations promulgated by the various states have the same 
object in view, and in a general way the provisions are somewhat similar. 
There are, nevertheless, variations concerning certain features pertaining to 
the kind of test to be used, the age of the animals which must be tested, the 
number of days within which the test must be conducted prior to shipment, 
etc. The differences in the regulations pertaining to this disease are not 
sufEcient to be of serious consequence to cattle4wners moving animals from 
one state to another. In fact, similar differences exist pertaining to the regu- 
lations concerning the tuberculin test. Some states still will not accept the 
single intradermic teat, while most of the states reco nize it. The interstate 
regulations which the thirty states have promulgatef serve as a large factor 
in compelling the herd-owners’ attention to the disease. They likewise offer 
a certam measure of protection, although to obtain the full value indicated by 
these regulations, considerable educational work must go along with them. 

The purchase of a negative animal from an infected herd does not grant 
the security which the owner may be led to believe. He should be appraised 
that this negative animal should not be put into an infected herd. He should 
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further be advised that it should not enter a clean herd until it has served a 
period in quarantine and been retested and found to be negative. 

The increased interest in and better understanding of Bang’s disease by 
the farmers and herd-owners has been responsible in a large degree for the 
decreased use of abortion remedies. The answers in the questionnaire thor- 
oughly indicated that the use of abortion remedies is decidedly on the decline. 
Some states have passed laws rohibiting the use of abortion cures. Lve 
stock sanitary officials in some o?the states have waged a relentless war against 
these fake remehes. 

Veterinarians throughout the country have in a large measure discontinued 
the yse of abortion biologics. The use of abortion bacterins has decreased to a 
mlnlmum. Live-culture vaccines are still being employed in treating Bang’s 
disease to some extent. In some of the states the use of live-culture vaccine is 
not permitted in a particular herd until the degree of infection is known and 
then this product is used only when it is deemed feasible. 

During the past year some of the states have passed regulations providing 
that only cattie negative to the abortion tests can be exhibited at state fairs. 
Some of the big natioqal exhibitions of cattle have likewise adoyted the rule 
that only cattle negatave to the abortion test can be shown. Eollowmg the 
example of the states and national fairs, regional and county fairs have like- 
wise passed similar regulations. Such regulations compel the owner of pure- 
live stock to make an early endeavor to rid his herd of this disease in the 
event that it is present. 

Live stock owners seem to possess a keen appreciation of the devastating 
effects of this disease. Their interest is aroused to the point where the possess 
the desire to undertake a clean-out program. They appreciate at &a stage 
that a purebred animal in the future will have little value unless it can be 
ascertained to be free of Bang% disease. 

held a 
prominent position. Considerable national pubhcity a t  one tune mdmated 
that Bang’s disease was an important factor in public health. Careful research 
work has gone a far way in changing the original opinions of the seriousness of 
Bang’s disease to human health. At the present time there is s&cient 
information to indicate that Bang organisms in milk are rarely reaponsible 
for producing undulant fever in the human. The exact extent to which this 
disease in cattle is responsible for infecting human beings is not definitely 
determined and final decision on this particular point must await further 
reliable findings. It is apparent that the live stock sanitary officials minimize 
tne effects that the bovine type of this disease has on the human family while 
the health officials tend to regard the bovine infection mth more concern. 

Some cities have paw or contemplate passivg ordinances prohbiting the 
use of mdk coming from infected cattle. Some ordmances tend to be more drastic 
than necessary, and as a result create an unwarranted burden on the herd- 
owners. 

Movements have been started in some states to provide funds for the purpose 
of not only eradicating this disease but also for providing indemnity where 
reacting animals are condemned and disposed of. Herd-owners are inclined 
to support such a movement. Live stock sanitary- ofEcbls at this time are 
definitely opposed to taxation for paying indemmty on abortion reactors. 
The amount of infection is so high, when compared to the amount of existing 
tuberculosis a t  its peak, that if operating costs and indemnity were paid, 
commensurate with that for tuberculosis eradication, appropriations to cover 
such costs and indemnity would have to be stupendous. In the eradication of 
Bang’s disease from the herd the owner must assume considerable responsibility 
relative to the execution of the sanitary program. A non-cooperative attitude 
would tend to stop progress against the disease in any herd. It is true that 
some animals which react to tests for Bang’s disease ma possess considerable 
economic value, and it would be contrary to policy to &pose of such animal 
for slaughter. 

The question of the efficient detection ‘of Bang’s disease in cattle has received 
a great deal of attention. The agglutination tests (both the tube and the 
plate method) are regarded as being sufficiently accurate to be of great economic 
value. Comparative tests of many laboratories confirm that the plate method 

The question.of relationship of this disease @.public health 
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corresponds favorably With the tube method. Antigens used for the aggluti- 
nation test may vary considerably. It is possible to produce a highly d t i v e  
antigen or an antigen which can be regarded as lacking in sensibdity. The 
standard which is being used in most cases a t  the present time is the one 
which has been develo ed through e erience in conducting a large number of 
tests and correlating t\e resulta of Zese tests with past and future histories 
of the cattle on which said tests were made. It is believed that different states 
employ somewhat different standards in relation to antigens used. 

Experience has clearly indicated that the success which iS adueved in eradi- 
cating this disease from a herd is dependent aa much if not more upon the 
effectiveness of the sanitary procedure as it is upon the agglutination test. 
The results of an accurate agglutination test have little value if the applica- 
tion of these reaults through the sanitary program are not effective; since such 
is the case, it is important that a trained sanitarian, such as the practicing 
veterinarian, undertake the direction of the sanitary program. The practicing 
veterinarian should take an important part in the execution of the sa~tary 
program and other phases of this disease. 

In Wisconsin, practicing veterinarians, who are trained and approvedfor 
abortion control work, conduct the blood tests as well as beet the samtary 
pf9cedure; the work is checked from time to time and kept under close super- 
mion. Only antigens, of which advance samples are approyed by the state 
control laboratory, are permitted to be used, and all agglutmation tests are 
compelled to be re orted. 

been in progress during the past ear at  the various 
experiment stations and the federal Bureau of Animal fndustry in relation 
to the various p b  of this disease. This Committee earnestly recommends 
that research projects pertaining to this disease be continued, and, if possible, 
be given more support. Research in connection mth  chemotherapy, biologics, 
improvement of antigens and the transmission and behavior of this disease 
under natural conditions, are particularly indicated. 

Research work 

T 

PRESIDENT CONNAWAY: The re rt of the Subcommittee is before you, 

DR. WISNICKY: Mr. Chamman, I wdl move the adoption of this report. 

PRESIDENT CONNAWAY: We &now hear from Dr. Pi& Malcolm. 

DR. a M ~ ~ ~ ~ ~ :  You have heard the reports of our subcommittea of the 
Comrmttee on Bang’s Disease and we thought that our report would not be 
complete unless we had some rules regarding the interstate movement of 
dairy and breeding cattle. I have a very short report on this uestion. 

Dr. Malcolm then read the report, “Interstate hovement of 
D a q  and Breeding Cattle.” . . , 

gentlemen. What shall be d?ne Witri!? 

. The motion was regular1 seconded and carried. 

(Applause) 

. 

Part I11 
Interstate Movement of Dairy and Breeding Cattle 

There is every indication that Bang’s disease is a serious menace to the 
cattle-breeding mdustry. Our knowledge concerning some of the phases of 
this disease is still incomplete, although the subject has beep c e f $ l y  and 
con&@ntly studied by the most highly trained and skillful mentuts 1 ~ .  many 
countries. It is known, with the knowledge now available, that cattle-owners 
can control the spread of this disease and materially reduce their loss- by 
strict attention to sanitation in connection with the pro er use of the agglutlnsr 
tion test. When the benefits from these measures Kecome more generall 
understood, a demand will follow for more progressive measures and, witg 
the support and cooperation of the cattle-owners, it will be possible to elim- 
inate the disease. 

Your Committee suggests the following uniform regulations for the inter- 
state movement of dairy and breedi 

I. No dairy or breeding cattle s h s b e  shipped, driven on foot, or otherwise 
transported interstate except upon the following conditions: 

cattle: 
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1. That such cattle are moved interstate to public live stock markets 
where federal inspection of live stock is maintained. 

2. That such cattle come from a herd which has been officially certified 
as a Bang disease-free herd by the state in which that cattle originated. 

3. Unless such cattle have been tested within 30 days prior to date of 
movement, by the agglutination test for Bang’s disease, and shown to be 
free from such disease, such test not to be applied within 15 days from 
date of calving. 
11. The rapid plate or tube agglutination test will be accepted providing 

it has been applied by a regularly employed state or federal veterinarian, or 
an accredited veterinmian who has had special instruction in applying the 
agglutination test by federal or state. laboratory instructor, and approved 
by state live stock sanitary official. 

111. Certificates of test charts must be made in triplicate form, one co y 
to be attached to waybill for the shipment or otherwise movement of catte. 
The two other copies must be forwarded by the veterinarian issuing same to 
the state veterinarian or sanitary official of the state where animals originate, 
for his approval and distribution. One copy is to be retained by hm, one 
copy is to be forwarded to the live stock sanitary official in the state of destina- 
tion. 

IV. Each animal negative to the test shall be ear-tagged or otherwise 
permanently marked or identified by regutration name and number. 

Your Committee suggests that the Committee next year formulatc a uniform 
set of requircments for certification of Bang disease-free herds. 

DR. R. R. BIRCH: Does that regulationrmit the interstate shipment of 
animals which do not come from state-certi ed, clean herds? 

DR. MALCOLM: It takes care of that. They are either to be tested or to be 
from state-certified, accredited herds. 

DR. BIRCH: There are several points with respect to these regulations which 
are very important and which should receive our most careful consideration. 
Placing importations on the basis of the clean herd is essential if we are to 
progress. As far as individual states are concerned, steers and cattle for im- 
mediate slaughter may be admitted without test. Pure-bred bulls, young 
unbred heifers and cattle from clean herds under satisfactory supervision in 
other states may be admitted on individual test with reasonable safety. I 
believe that maturc breeding females from herds of unknown status or from 
those known to contain reactors should bc admitted only under special permit. 
These points I conceive to be the basis of regulations which really will be 
effective but some latitude will be found necessary if each state meets its own 
individual problem. 

I am sure the weak oint in most regulations in force today is that they 
admit all individuals t fa t  test clean regardless of whether they come from 
clean herds. Bulls and unbred heifers may be accepted on this bask with 
a degree of safety because they do not break down rapidly and become spreaders 
but the reverse is true of mature breeding females. Those of us who have been 
engaged in cleaning up herds and keeping them clean know perfectly well that 
we cannot, without great danger, move into our clean herds matur3 breeding 
females from infected herds or from herds of unknown status even though the 
transferred animals test clean. Yet, the regulations in most of our states 
place the official stamp of approval on this practice, which naturally leads 
purchasers to believe it is a safe procedure. 

I hope when our Committee gets to work i t  will, as Doctor Connaway has 
suggested, build its recommendations on these known facts. We are misleading 
our breeders and causing them heavy and unnecessary losses until we abandon 
the test of the individual (with the exceptions mentioned) as a basis for 
interherd and interstate transfer. 

Mr. Chairman, I think the h t  part of Regulation I 
takes care of the proposition where cattle are shpped to central markets where 
federal inspection is maintained, so that animals that are not tested can go to 
those markets. But if these regulations were ado ted, they couldn’t move out 
of those markets into oui states, if all the states gad the same regulation. 

DR. MALCOLM: 

L 



REPORT OF COMMITTEE ON BAKG’S DISEASE 331 

R 

DR. A. T. KINSLEY: If I understand the remarks of Dr. Birch and Dr. 
Malcolm, there soon would be no animals passing through public markets for 
breeding purposes. I am wondering how that is all going to work out. If I 
understood Dr. Wisnicky, there are fifty to sixty per cent of the herds now 
infected. Is that right? 

DR. WISNICKY: To some degree. 
DR. KINSLEY: That is estimated. There are perhaps eighteen per cent of 

the breeding and dairy cattle in the country that are affected. 
Regarding Dr. Malcolm’s suggestion of testing in public markets through 

which many brcedin cows are shipped at the present time, I would like to 
ask the Doctor how%e determines on a springer cow just fifteen or sixteen 
days before calving. 

DR. MALCOLM: After calving. 
DR. KINSLEY: That would not be so difficult, but these cattle comf! up for 

test, and they are supposed to go out in two or three days’ time, and it is not 
always possible to determine just the length of time, particularly before 
calving. It is more easily determined afterwards. 

Second, those who do testing in the public yards find that a certain per- 
centage of those animals react positively. We have no regulations as to what 
can be done with those reactors. For the benefit of the speakers wh? have 
preceded me, I can assure them that some positive reactors are switched 
over into the feeding class and shipped to their states. How is that to be pre- 
vented? It is a difficult problem. 

Then following on out, I am wondering, in these twenty-three states (I 
believe that is cprrect) that require negative-reacting animals shipped in for 
breedmg and dairy purposes, how many of the regulatory officers, when they 
receive the certificate of inspection, write those parties and tell them that 
these are negative animals and should not be commingled with herds in which 
there is Bang’s disease. I know personally of instances where cattle were 
shipped out and went into herds that were ositive, in states that have these 
regulations now. Gentlemen, I ask you, wgat value is that test @ the man 
who takes only the negative-rcacting arumals and places them in infected 
herds? 

DR. H. MARSH: I would suggest the elimination of one clause in those 
regulations, which would simplify them and make them more practical. The 
clause is in the regulations of a number of states, but I believe it is unnecessary. 
That is with regard to rejecting a test fifteen days before and fifteen days 
after calving. That just complicates it. Of course, there may be some chance 
that you would miss a positive cow that would come in. There is also the 
chance that on the test as outlined by the Committee, you might get a positive 
cow on a negative reaction. You stand just as much chance, I believe, of 
getting that kind of a cow earlier in pregnancy. Some cows, at least, mll not 
react and in thirty days abort. 

To simplify the regulation, I would suggest that that particular clause be 
eliminated. 

DR. C. H. CASE: I would like to ask one question of Dr. Malcolm. H e  
said that a shipment of cattle should have a test within thirty days. What 
are you going to do with a man who has a show herd? One client entered 
eleven state fairs, starting the latter part of August and ending up at Thanks- 
giving time. Does he have to test those cows every thirty days, going into 
different states? That is a serious complication. They are held up on the 
line. They want to know what they can do. I would like some information. 

DR. MALCOLM: The idea of thirty days before shipment is that you have 
any time Within the thirty days to ship. You can test them the day before 
you s h p  them. 

The point he brings up is that they are moving from one show circuit to 
another. That would be governed by the regulations of the fair association. 

DR. CASE: They are held up at the line. 
DR. MALCOLM: For instance you have a shorn circuit moving from your 

state to Iowa. We do not reqdre an agglutination test. a t  the State Fair in 
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Iowa. They haven’t gone that f a r  with it yet. Your particular point there 
would be that you would have to conform with the regulation of the State 
Fair and not with this regulation. 

DR. CASE: The states are making the trouble and not the fairs. It is the 
state line that has held these fellows up. 
DR. MALCOLM: I don’t know of anything being held up in coming into Iowa. 
DR. CASE: Some of the other states have done it. 
DR. MALCOLM: Our thought is t o  have something uniform for the inter- 

state movement of dairy and breedmg cattle, because I notice that in a great 
many of the regulations they accept this and they accept the other. We 
attempt to bring out a standard that all states would accept. 

With regard to Dr. Kinsley’s remarks, I think the regulation takes care of 
the shipment into there. Then if you have this regulation of shipping out of 
the market into the state, that clears your central market, and you will have 
to let the state, into which the cattle go, take care of its own problem. 

Another gentleman here said something about applying the test fifteen days 
before date of calving, There is nothing in this regulation that says any 
specified time ahead of shipment, but it does require that the test not be 
made sooner than fifteen days after calving. 
PRESIDENT CONNAWAY: It is best to bring up every possible obstacle, 

because we can’t overcome them or get around them without knowing what 
they are. 

MEMBER: I am not clear as to whether or not this is a Committee report to 
be adopted and to be enacted, going out as the official recommendations of the 
Association. If it is simply a recommendation for further study and adjust- 
ment of the problems we are discussing, I am in favor of it, but, if not, surely 
it is in no condition to adopt now and to put in as a uniform regulation. 

DR. MALCOLM: This Committee report is merely a suggestion that these 
uniform regulations be adopted. It is up to the Association. We are not 
asking the Association to approve it. 

DR. C. A. CARY: We haven’t heard the details and don’t know the re ula- 
tions. I think we ought to have some means by which we can get at  de8nite 
things. We should have this printed, as the other Committee did. A lot 
of us in the back of the room, even sitting where I am, could not get the exact 
facts of these regulations. I think we are going into this thing blindly. I 
think we need to see what we are doing or know what we are doing. Either 
get a blackboard and have these written down, or else have them printed. 

DR. M. JACOB: Mr. Chairman, I want to discuss this question, not from 
the standpoint of a regulatory 05cer, because I am not a regulatory 05cer, 
but it is my opinion, speaking from the standpoint of a veterinarian and also 
from the standpoint of a live stock enthusiast, that this regulation as it is 
now submitted is entirely premature. (Applause) 

I believe that if a uniform regulation such as this were to go into effect a t  
this time, it would react to the detriment of the veterinary profession. I 
think it would be a hindrance to the development of the live stock industry, 
because, as Dr. Kinsley brought out a moment ago, these apparently clean 
herds (and we will aasume they are clean cattle) will go into another man’s 
herd that is infected and, in reality, start up a new storm of the disease. 
In view of these facts, Mr. Chairman, I move that this report be referred back 

to the Committee for another year’s study and, in addition to that, that a 
copy of the report be submitted to the various regulatory 05cials for study 
before they come to this meeting. 

. . . The motion was seconded by eeveral and duly carried. . . . 
PRESIDENT CONNAWAY: The next on the. program is Dr. W. K. Lewis on 

“Experiences and Results of State Quarantme Against Abortion Disease.” 

- 

(Applause) 
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EXPERIENCES AND RESULTS OF STATE 
QUARANTINE AGAINST ABORTION DISEASE 

By W. K. LEWIS, Columbia, S .  C. 
State Veterinarian 

Back in the year 1923, a t  the solicitation of Colonel B. W. 
Hunt, of Eton, Georgia, a few live stock sanitary officials and 
live stock owners in the southeastern states were asked to meet 
with him in Macon, Georgia, to talk over this condition of Bang’s 
disease, at that time referred to as contagious abortion. 

Col. Hunt and Dr. Connaway being personal friends, Dr. 
Connaway came down and met with us, also Dr. W. E. Cotton, 
of the U. S. Bureau of Animal Industry. Well do I remember 
that day spent in Macon when this‘subject was discussed very 
thoroughly, taking into consideration the information we had 
of the condition a t  that time. 

As a result of that conference, the state veterinarians present, 
Dr. Peter Bahnsen and myself, and probably Dr. Knapp, of 
Florida (I have forgotten if Dr. Knapp was present or not), 
agreed that we would formulate regulations pertaining to Bang’s 
disease and refer them to the regulatory officials of the southern 
states for their consideration, and to meet a t  a later date and 
agree upon a uniform regulation. 

In the main, we were unsuccessful in getting the other regu- 
latory officials to meet with us. My good old friend Dr. Cary 
even went back on us. In fact, he wrote me a letter and inti- 
mated that Bahnsen and I were crazy. Probably we were, 
because we didn’t know what we were talking about. Anyway, 
Dr. Cary has since fallen in line. 

However, before the regulations could be submitted to all the 
regulatory officials and meet with their approval, our old friend 
Peter Bahnsen, in his enthusiasm, promulgated and adopted his 
regulation, effective September 1, 1923. In fact, I think Peter 
wanted to be the first to get on the bandwagon, 

In June, 1924, the state of South Carolina adopted a regula- 
tion that we thought was very workable a t  that time. I will 
admit it was not perfect in every respect. However, it has worked 
very nicely. We immediately sent copies of our regulations to 
all the regulatory officials of the various states, and we obtained 
replies from some, but very few. However, we felt that this 
condition had to be met face to face sooner or later, and we were 
not afraid to face the issue. We notified the transportation com- 
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panies. I want to say that we have received practically 100 
per cent cooperation on the part of the transportation compmies 
in bringing cattle into the state of South Carolina with a certificate 
showing that they have not only passed the tuberculin test but 
the blood test for Bang’s disease as well. There have been few 
exceptions, but very few. 

At this point I would like to refer to Dr. Case’s point. We 
permit exhibitors to ship cattle into South Carolina for exhibition 
purposes with the understanding that if any of the cattle sold 
remain within the State, they must pass the blood test. We 
didn’t care to throw a wrench into the machinery of the fair 
officials and prevent these herds coming in, because we want our 
people down there to see good cattle. We have had very few 
cattle, but at this time we have some mighty nice herds. 

We do, however, have some trouble with trucks, I might say, 
over which we have very little control, because cattle are brought 
into the State not only from adjoining states but other states, 
and it is practically impossible for us to keep up with‘ these men 
as they cross the state line, because a great many of them are 
brought in under cover of night, and we have no way of tracing 
them. However, we have done so only in a few instances. 

Following the step taken by Georgia and South Carolina, I 
believe Arkansas was the next state to fall in line. The thought 
that we had, that originated at that little meeting in Macon, 
Georgia, since that time has gradually spread until at this time, 
as stated by Dr. Wisnicky, there are thirty states that have 
similar regulations. Seven states will not permit the shipment 
of reactors, old reactors, except for immediate slaughter. 

We feel that the action that we took a t  Macon, Georgia, in 
July, 1923, ha.s been of inestimable value to the live stock 
industry of our Union. As stated by Dr. Wisnicky, the interest 
that was created in the testing of herds in our state, by virtue 
of the fact that the quarantine was placed into effect, has been 
wonderful. I doubt very seriously if the people in the state of 
South Carolina or any of the other states where we have similar 
regulations would take the same amount of interest in the testing 
of their herds, if you did not have the quarantine regulation. 
We have found that true in other lines of work. 

As to the quarantine, we handle the situation in this way: 
We are only testing herds by reports. We have it thoroughly 
understood with the owner beforehand that any of the cattle 
that react to the test will be placed under quarantine and must 

, 
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. 
be kept isolated from the remainder of the herd, or he might 
dispose of them for immediate slaughter. 

As stated a few minutes ago, of course we have a larger number 
of grade cattle in our state than pure-breds. That isn’t such a 
factor, because the majority of the cattle-owners are willing to 
dispose of these cattle for immediate slaughter. They desire 
to get them off their premises as soon as possible. So we have 
practically no violations of out state quarantines in that respect. 

As a result of the interest manifested in our state regarding 
the testing of cattle (I am referring to blood testing, of course), 
as far as I could ascertain, the South Carolina Guernsey Breeders 
Association was the first association in the United States to 
refuse to allow animals to be placed in the sale unless they were 
negative to the test for Bang’s disease. The action taken by 
the Guernsey Breeders Association was also taken by the Jersey 
Breeders Association. 

Mr. Chairman, as I stated in the beginning, the points regard- 
ing this condition have been so thoroughly covered, especially 
in Dr. Wisnicky’s report, there is little for me to say except that, 
in the main, we have had no complaint from any of the cattle- 
owners in our state, no opposition regarding the quarantine that 
me have and the manner, I might say the practical manner, in 
which we are handling the reactors, assisting them to free their 
herds of infection. As far as we can ascertain by retesting, we 
have cleaned several badly infected herds in the State along 
practical lines that were originally laid down by Dr. Connaway. 
(Applause) 

DISCUSSION 
DR. C. E. COTTON: I would like to ask Dr. Lewis if he tags reacting cattle 

and if his regulations provide that Bang’s disease is a quarantinable disease. 
DR. LEWIS: Yes. We tag the animals with a serial number tag, and the 

owner is served with a quarantine notice. 
We do this, however, Dr. Cotton: We have an understanding with the 

herd-owner, before the test is applied, as to what he may expect in caEe any 
reactors are found. 

DR. COTTON: What disposition is made of your reacting cattle when they 
are shipped for slaughter? Is there a permit issued so they wlll be slaughtered 
only, or can they be resold for other purposes? 

DR. LEWIS: Slaughtered only. 
DR. BIRCH: How many breeding cattle do you import a year? 
DR. LEWIS: In the past year we-have-imported probably 2,000 head of 

breeding cattle.. There 19 qute a ht of mterest in dauying down in that 
section, and qwte a number of cattle have been shipped in from the various 
states, as far north as Wisconsin, Tennessee, and other states surf.ounding. 

DR. COTTON: You quarantine them and you ta them. You give a permit, 
when they are shipped for slaughter, and release t%em from quarantine. 

DR. LEWIS: We do not give a permit to be shipped out of the state. They 
must be sold in the state of South Carolina. 
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DR. COTTON: Do you have a public stockyards where they are shipped, or 
are they killed locally? 

DR. LEWIS: Most of them are killed locally. In the event there is no meat 
inspector or veterinarian at the point of slaughter, we require the owner to 
furnish us with an affidavit from the butcher as to the date the animal was 
slaug htered . 
DR. KINSIIEY: Do you pay any indemnity? 
DR. LEWIS: We do not. 
DR. COTTON: What do you do with the young animal that is not sexually 

mature and reacts to the test? Do you tag that animal, subject to retest? 
DR. LEWIS: Yes. 
DR. COTTON: Then you take the tag out? 
DR. LEWIS: Yes. 
DR. COTTON: What is your experience with the young animals that have 

been in the first test, reactors; then on your retest, thirty days thereafter, 
are negative? What is your e erience with them in their future life? Do 
they generally remain clean, or70 you later et them? 
DR. LEWIS: Dr. Cotton, we haven’t any &ta for me to answer that de& 

nitely. However, I have in mind one particular case where an animal was 
negative, and at  five months of pregnancy reacted. There were two reactors 
on the original test in this herd. She waa the third reactor. That herd has 
been tested eight or ten times since, and no additional infection has been 
found. 

PRESIDENT CONNAWAY: Are there any f e h e r  questions? If not, we will 
pass to the next paper, “The Effect of Pasteurization upon Brucella Melitensis 
var. Suis,” by Drs. Chas. Murra , 5. H. McNutt and Paul Purwin. (Applause) . . . Dr. Murray read t i e  paper. , . . 

THE EFFECT OF PASTEURIZATION UPON 
BRUCELLA MELITENSIS VAR. SUIS 

By CHAS. MURRAY, S. H. MCNUTT and PAUL PURWIN, 
Department of Veterinary Investigation 

Iowa State College, Ames, Iowa 
Conflicting data regarding the effect of pasteurizing tempera- 

ture upon Brucella melitensis, var. suis, in market milk have led 
to uncertainty of public health officials concerning the health 
hazard of milk carrying this organism. Numerous invesitgators 
have reported the porcine variety showing greater heat resistance 

Boak and Carpenter1 report experiments of 
Park which showed that a mixed culture of Brucella abortus 
isolated from cattle and swine was killed by exposure to 140” F. 
for 10 minutes, 142’ F. for 7 minutes, and 145’ F. for 5 minutes. 

These same authors report the results of thermal death-point 
studies of several strains of Br. abortus of bovine, porcine and 
human origin grown in milk. The exposure of the cultures was 
in Sternberg bulbs submerged for varying intervals in an electri- 
cally controlled water-bath, Human and bovine cultures were 
destroyed in 15 minutes a t  140’ F. No cultures were viable 
after 20 minutes when tested by injection into guinea pigs and 
by inoculation on suitable media. They2 also state that the cul- 

’ than the bovine. 
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tures most virulent for guinea pigs showed the higher thermal 
death point and that the porcine strain was most resistant. 
Other investigators have reported similar results but none in 
America, as far as indicated by available literature, have made 
the tests using the type of pasteurizer in common use by the 
dairy industry. 

Proescholdt3 has shown that B. abortus (Bang) is killed by 
heating for one-half hour a t  60"-65" C. (140"-149" F.). Zeller 
and Wedemann4 have conducted experiments to test the effect 
of continuous pasteurization upon milk inoculated with Br. 
abortus (bovine). Five experiments were carried out, using an 
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CUUMJRES 

Ahlborn pasteurizer of two types, one with a preheater and the 
other without. This Ahlborn-type pasteurizer is very similar to 
the machines in common use in creameries and pasteurizing 
plants in America. It consists of a wood vat, metal-lined and 
equipped with a tubular rotating stirrer, through which water 
heated by steam is continually flowing to maintain the desired 
temperature of the milk batch. It is equipped with a recording 
thermometer to register the milk temperature throughout the 
process. The type equipped with preheater differs from the 
other only in that a separate container is installed to retain the 
milk while it is being brought to the desired tcmpcrature. As 
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soon as this temperature is reached, the milk is conducted into 
the pasteurizer proper, where the temperature is maintained 
under cons tan t agitation. 

Thirty different bovine Bang strains, some freshly isolated, 
others cultured in the laboratory for a long time, were used. In 
each experiment the washings of growth from 18 to 30 Kollc 
dishes, incubated 2 to 10 days, were filtered through a single 
paper filter and added to 250 to 550 litres of milk. Varying 
degrees of heat were used for different times, and cultures were 
made in bouillon and upon common and Drigalski agar. Guinea 
pigs were inoculated in different ways with the pasteurized 
samples. After two months, the pigs were autopsied and cultured. 

CUL- 
TURES 

None 
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None 
None 

EXPERIMENT II-Cdure: Bovine BO. Milk: Fifteen gallons pasteurized, not 
&r@ed; temperature 9" C.; placed in vat and raised to 62' C. in  9% minutes. 

Machine operated with open lid. (December 19, 1980.) 
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In most of the tests run the bacteria were all killed in the milk 
after it had passed the preheater (to bring it to 60" C. before 
placing it in the pasteurizer proper). In a few cases the organ- 
isms were still viable after passing the preheater, but when the 
60" C. temperature was maintained for 10 minutes, all were 
destroyed. The conclusion, stated by the investigator, is that 
continuous pasteurization at 60963" C. (140°-145" F.) for one- 
half hour is sufficient to destroy all Bang abortion (bovine) 
organisms contained in milk. 

Our experiments to determine the effect of commercial pas- 
teurization upon the porcine type of Brucella were conducted 
using a machine which was a 100-gallon size pasteurizer kindly 
loaned us by the Dairy Industry Department. It was set up in 
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SAMPLE 

c 

TEMPER- 
ATURE 
( O W  

a room of the laboratory where water, steam and electric connec- 
tions were possible. The machine is a coil machine known by 
the manufacturer as Class A-1. It was equipped with a recording 
thermometer. In the first 5 runs made, the temperature as indi- 
cated on the chart of the recording thermometer never showed 
below 60" C. (140" F.) and never above 62.2" C. (144" F.). 
The results of the first 5 runs were irregular and unsatisfactory. 
The first test showed all organisms killed in a sample removed 
after a 1-minute exposure a t  63" C. (145.4" F.), while the remain- 
ing four showed viable organisms in samples removed after 
exposure up to 62" C. for 4 minutes and in the foam and outlet 
after 30 minutes up to 63" C. In seeking a cause for this irregu- 
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EXPERIMENT 111-Cultures: Porcine 4, &, 61. Four agar slants each, 48 
hour8 old, umhed ofl with milk, @kred through gluss wool and mixed with milk. 

(December 12, 1930.) 

Milk: Fifteen gallons pasta&&, not clarijierl; temperature 15' C.; placed 
in vat and raised to 61 C.  in  11 minutes. Lid closed and outlet plugged. 
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larity we enlisted the help of those fzmiliar with 
pasteurizing methods and learned that advice given us when the 
machine was being set up was erroneous. This was to the effect 
that the lid of the pasteurizer need not be closed and, acting upon 
this, contrary to our better judgment, our first 5 runs had been 
made with an open lid. The next 4 runs were made with a closed 
lid and, as indicated in the charts, were uniform and satisfactory. 

The cultures used in all experiments except two are the same 
and consist of 3 porcine strains: No. 4, isolated in 1926; No. 44, 
isolated in August, 1929, and No. 51, isolated in February, 1930. 
All are of tested virulence for guinea pigs. The quantity of 
culture used was that obtained from 4 agar slants of each strain, 
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CUL- 
TURES 

12in all, grown 48 hours, washed off with milk and then filtered 
through glass wool. These cultures were added to 15 gallons of 
pasteurized milk, not clarified. Samples of milk to be tested 
were removed from the pasteurizer a t  varying intervals with a 
10-cc pipette. The samples were immediately placed in the 
refrigerator (temperature, 10-14' C.) and allowed to stand two 
or more hours until the cream line formed. Intraperitoneal 
injections of the cream into guinea pigs and inoculations on agar 
were made. In most cases the latter were unsatisfactory, 
showing a heavy overgrowth with molds. Agglutination tests 
against an antigen prepared from the three porcine strains used 
for inoculation were conducted on the blood from all injected 
guinea pigs a t  intervals of approximately 30 days after injection. 
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(2-2-31) 

EXPERIMENT IV-Culture: Bovine 90. Milk: Fifteen gallons pasteurized, 
not clarified; temperature 9' C.; placed in vat and raised to 61 O C. in  9 minutes. 

Lid closed and outlet plugged. (Januaq 7, 1931.) 
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The results of pasteurization in one experiment with open lid 
indicate that all organisms were destroyed after the temperature 
of 63' C. (145.4" F.) was maintained for one minute, not only 
in samples removed from the vat of the pasteurizer but also in 
those from the outlet and from the foam. In the four other 
tests with open lid, results were variable. In no case was the 
temperature range (60-63" C. for 30 minutes) sufficient to kill 
the organisms from the foam or outlet samples. The outlet 
consists of a l-inch faucet with the cut-off a t  the lower end. 
Later models use a flush gate-valve, a matter of great importance 
as shown later. The milk contained in this was not agitated 
by the stirrer and consequently probably never reached even the 
minimum temperature of the milk in the vat. Certain it is that 
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the organisms contained were still viable, as evidenced by the 
infection set up in 9 of the 10 guinea pigs inoculated. In experi- 
ment 2, which is a check test, substituting a bovine strain for the 
porcine strains used in the first five, results differed only in that 
living organisms were not obtained from the foam. This suggests 
that the porcine strains used may be slightly more heat-resistant 
than the bovine. In any case, pasteurization with open lid for 
30 minutes fs not effective in destroying either the porcine or 
bovine variety of Brucella. 

In the last three experiments slight changes in technic were 
made, The lid was kept closed, except while sampling, and the 
outlet of the machine was closed with a rubber stopper on the 
inside, thus giving an effect similar to the use of the flush gate- 
valve. Temperature readings were made from a standardized 
thermometer inserted through a rubber stopper in the recording 
thermometer opening into the vat. To check these readings a 
second thermometer was inserted through an opening in the lid 
to a point just above the surface of the milk, to determine the 
effect of opening and closing the lid for sampling a t  the intervals 
indicated. While the lid was kept closed the difference between 
the temperature of the milk and that of the air above was not 
over 2" C. When the lid ,was opened to obtain samples the 
temperature of the air fell as much as 8" C. but was restored in 
one minute to  a t  least 61" C. 

In these three tests pasteurization was effective in 3 minutes 
a t  62' C. (143.6' F.) as far as milk tests show and in 30 minutes 
as indicated by tests of the foam. It is more than probable it 
was effective for the foam in less than 30 minutes but animal 
inoculations were not made with foam before this time. It was 
not demonstrated that pasteurization with the lid closed would 
be effective for the milk in the outlet but from the results of the 
first 6 experiments it would not appear probable, since the milk 
contained in the faucet would not be more agitated with a closed 
lid than with an open one and the milk in this dead space would 
probably never reach the temperature necessary for effective 
pasteurization. 

SUMMARY 

Pasteurization tests, using a standard pasteurizing outfit, 
show that a temperature of 62-63" C. (143.6-145.4" F.), applied 
three minutes, is sufficient to destroy Brucella organisms, both 
the bovine and porcine varieties. This indicates that the usual 
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pasteurization temperature of 62-63” C. for 30 minutes gives an 
ample factor of safety, providing the pasteurizer is operated in 
the proper manner. With the lid of the pasteurizer open, a 
much longer time exposure to this temperature is required and 
the results obtained are irregular and uncertain, in that viable 
organisms were recovered from the foam even after pasteurization 
for 30 minutes. The absolute necessity of a flush gate-valve is 
also indicated, for in those experiments in which an ordinary 
faucet outlet was used, viable organisms were obtained from the 
outlet after pasteurization for 30 minutes, whereas with the outlet 
closed by a stopper on the inside, no living organisms remained 
after exposure for three minutes. The experiments emphasize 
the importance of carefully conducted operations in pasteuriza- 
tion if successful results are to be obtained. 
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DISCUSSION 
PRESIDENT CONNAWAY: This research paper has a very practical applica- 

tion and is very pertinent to a session of t b  kind. It helps to close up the 
littlgRgajx3 whereby infection may be spread. Are there any questions? 

TRAUM: Dr. Murray, did you make any observations earlier than 
three minutes? 

DR. MURRAY: One and two minutes. They were both positive. 
PRESIDENT CONNAWAY: Are there any further questjons? If not, we will 

pass to the next paper, “Further Researches on Bang’s Dmease,” by Drs. W. E. 
Cotton and J. M. Buck, U. S. Bureau of Animal Industry. Dr. Buck wlll 
read the paper. (Ap lame) 

* 

. . . Dr. BucPread the paper. . . . 
FURTHER RESEARCHES ON BANG’S DISEASE 

By W. E. COTTON, Superintendent, and J. M. BUCK, Assistant 

Superintendent, Experiment Station, Bureau of Animal 
Industry, U. S. Department of Agriculture, Bethesda, Maryland 

At the 1930 meeting of this Association we presented a paper 
briefly discussing the Bureau’s work on Bang’s disease that had 
been accomplished since the presentation of a paper by the late 
Dr. E. C. Schroeder, nine years previously, which reviewed the 
earlier work done by the Bureau on this subject and gave an 
account of studies then recently completed or in progress. 

It is the purpose of the present paper to supplement that of a 
year ago; giving results of work then unfinished but now com- 
pleted and some that has been undertaken since. 

J 
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The paper of a year ago, among other things, directed attention 
to results that had then been obtained from experiments on the 
transmission of the disease to cattle through the conjunctiva, as 
well as through the intact and slightly abraded skin; and to other 
studies made to gain more light on the relation that may exist 

‘ between cattle and swine abortion. Considerable attention 
was given to vaccination as a prophylactic measure, in an effort 
to secure more definite information as to the value of this method 
of combating the disease and, if possible, so improve methods of 
vaccination as to free them from objectional features. It was 
possible, a year ago, to discuss some of the experiments in im- 
munization that had been completed but others had not pro- 
gressed to a point where results could be predicted with certainty. 
Abortion disease experiments with cattle, especially those which 
concern immunity, are far too time-consuming to expect that 
many facts will be discovered or radical changes in ideas regard- 
ing the problem brought about within a twelve-month period. 
However, the Experiment Station’s work on Bang’s disease has 
progressed during the year, and i t  is possible to present a t  this 
time a limited amount of additional data, either in connection 
with the unfinished experiments of last year, some of which have 
now been completed and the data presented for publication, or 
with work inaugurated within the year. 

MODES OF TRANSMISSION 
Opportunities have presented themselves during the past year 

to make further studies of the conjunctival method of exposure 
in connection with cattle. We reported a year ago that, out of 
17 attempts to transmit the disease through this channel, 16 
had been successful. We are now able to state that of 26 preg- 
nant cows or heifers that have been used, either as controls in 
vaccine experiments or employed exclusively for the securing of 
information on this method of transmission, 25 have acquired 
the disease and 22 of these have aborted. We have experienced 
some little difficulty, especially in our vaccine experiments, in 
avoiding over-exposure or under-exposure when making use of this 
method. However, it seems possible, either by adjusting the 
dose or the proper selection of the Br. abortus strains, largely to  
overcome this feature. 

Endeavors have been made to secure further information 
regarding the intact skin as a portal of entry for the infection, 
by subjecting three pregnant heifers and one pregnant cow to 
this mode of exposure. 
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It was previously reported that four out of seven animals, 
where suspensions of Br. abortus had been deposited upon the 
skin, had acquired the disease. Of the four animals which have 
been more recently used to shed further light on this matter, one 
acquired the disease and aborted, another produced a vigorous 
calf and, as far as could be determined, failed to acquire the 
malady. A sufficient length of time has not yet elapsed to show 
what will be the outcome of the gestation periods of the two 
remaining animals, since they were but recent additions to the 
experiment. 

While it remains purely a matter of conjecture as to whether 
either of these portals of entry for the infection are frequently or 
rarely employed by the microorganism, it seems by no means 
improbable that they may be involved with greater frequency 
than we have been accustomed to suspect. 

RELATION OF CATTLE AND SWINE ABORTION 
On the question of the intercommunicability of cattle and 

swine abortion, we stated in our report of a year ago that swine 
strains had given evidence of being less pathogenic for cattle than 
strains of the bovine type. We experienced considerable diffi- 
culty in causing pregnant heifers to abort, even following con- 
junctival exposure to heavy Br. abortus (suis) suspensions pre- 
pared from the sixth transfer of a typical swine strain. Our 
more recent results have tended to confirm those which our 
previous experiments yielded. Three additional pregnant cattle 
have now been exposed via the eye to a swine strain and one 
pregnant cow has been subjected to swine strain exposure via 
the skin. Two of the animals have been subjected to eye exposure 
on three different dates; another has been exposed by this method 
but once. The fourth animal has received two skin applications 
of suspensions prepared from swine strains. The gestation 
periods of none of the group have yet been completed. However, 
judging from the agglutination results which have been obtained 
in alI cases, it seems extremely doubtful if the infection has 
become established in any of the animals. 

BRUCELLA ABORTUS IN THE BLOOD OF SWINE 
To gain more information on the nature of abortion disease in 

swine, 2 mature boars and 12 pregnant sows, negative to the 
agglutination test, were each exposed via the conjunctiva to a 
virulent strain of Br. abortus of the swine type. Blood was 
repeatedly drawn by tail-bleeding, under conditions as nearly 

L 
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aseptic as possible, and used to inject guinea pigs which were 
killed and autopsied about two months later. (An article giving 
the results of this experiment in detail is now in the hands of the 
publisher.) All but one (a sow) of the 14 hogs became infected 
as indicated by the agglutination test; and, though three of them 
aborted, Br. abortus was recovered from the products of abortion 
of but two. Br. abortus was recovered from the blood of all but 
one of the animals (a sow) that became infected. It appeared in 
the blood-stream as early as the loth, 11th or 12th day after 
exposure in five of the animals; on the 17th or 18th day in three 
of them; on the 24th day in another; and on the 38th, 40th and 
45th days, respectively, in the remaining three. It was recovered 
from the blood of five of the animals but once; from three, twice; 
and from four, three times. The time between first and last 
recovery of the organism from the blood of any of the animals 
was 22 days but there was some evidence to indicate that this 
period of time may sometimes be longer. The invasions of the 
blood-stream appeared to have no relation to time of parturition, 
Br. abortus being recovered from 1 to 35 days before parturition 
in the case of six of the sows, and from 4 to 34 days after in the 
case of four. 

The agglutination titre of the blood, when it was found to be 
infected, varied from 1 :50 to 1 :1000. Nearly half of the infected 
samples reacted in a titre of but 1 :loo. 

These studies indicate that when both boars and pregnant 
sows are exposed to Br. abortus infection via the conjunctiva, 
this organism appears in the blood-stream shortly after but that 
it does not appear to persist there, except possibly in rare in- 
stances, for more than a month. In the animals used, there was 
no indica$ion of recurrence of invasion, except possibly in one 
case. 

The experiment also indicates that Br. abortus of the swine 
type does not cause abortions in swine with nearly the regularity 
as does the bovine type in cattle. The course of the-disease in 
the two species of animals seems to be different. There appears 
to be a greater tendency in swine for agglutinins to disappear 
and for the occurrence of rapid and complete recovery. 

In order to determine whether a similar condition obtains in 
infected cattle, blood has been drawn repeatedly from nine con- 
trols in one of our vaccine experiments following Br. abortus 
exposure and injected into guinea pigs. Results of blood collec- 
tions on three different dates two weeks apart are at the present 

. 
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time available. Though the blood titre of these cattle ranged 
from 1:500 to 1:lOOO when the blood samples, for inoculation 
purposes, were procured, evidence of the presence of Br. abortus 
in their blood has not been obtained. 

RELATION OF AGGLUTINATION TITRE TO UDDER INFECTION 
As opportunities have presented themselves, we have made 

agglutination tests of milk and blood sera and guinea-pig inocu- 
lations of the former to determine the relation of agglutinins in 
milk and blood to udder infection. The results of these tests, in 
general, have confirmed those of earlier work which were to the 
effect that no Br. abortus infection was found in the milk of 
cows reacting in a titre of 1: lOO or less, but that this organism 
was present in the milk of about 86 per cent of those cows having 
blood titres of 1:200 or above. Recent work has shown that the 
chances of infection being present in the udder increase with the 
blood titre and that a blood titre of 1 :lo00 nearly always indicates 
udder infection, whereas one of 1:200, as the test is made at the 
Station, indicates that somewhere near 50 per cent of the animals 
so reacting have infected udders. Rr. abortus has been recovered 
from a few cows reacting in a titre of 1:100, but the indications 
are that cows reacting in a titre no higher than this, which have 
infected udders, are rare, unless they have been recently infected 
and have not reached their maximum titre. 

An effort was made to ascertain whether udder infection can 
be determined by testing the milk from individual quarters of 
the udder for agglutinins. The milk of 30 selected cows having 
blood titres of different degrees has been studied. Four of these 
had a blood titre of 1 :loo; seven, 1 :200; five, 1 :500; and fourteen 
titres of from 1: lOOO to 1:4000. 

Of the four cobs having blood titres of 1:100, two gave milk 
titres of 1:50 in all four quarters of the udder and all quarters 
proved to be infected with Br. abortus. Another cow gave milk 
negative to  the agglutination test from all four quarters of her 
udder but that from two of the quarters proved to be infected. 
The milk from two quarters of the remaining cow had titres of 
1 :50 and 1 :loo, respectively, and that from the other two quarters 
failed to react. Br. abortus was not found to be present in milk 
from any quarters of her udder. 

Of the seven cows having a blood titre of 1:200, two of these 
gave milk reacting to titres from negative to  1:50 in different 
quarters of their udders and no infection was foand to be present. 

Y 
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On the other hand, another, giving negative milk reactions from 
three quarters and one of a titre of only 1:25 from the other, 
was found to be eliminating Br. abortus from three quarters of 
her udder. Four other cows of the group, giving milk reactions 
from negative to 1:50 from different quarters of their udders, 
were proved to be eliminating Br. abortus from one or more 
quarters. 

Of the five cows having a blood titre of 1:500, one gave milk 
from three quarters of her udder which had a titre of 1:50 and 
that from the other, 1:100, but no infection was proved to be 
present in her milk. Another cow gave milk reacting from 1:25 
to 1:50 from different quarters of her udder which proved to  be 
infected. The milk from two cows reacted in titres of 1:25 and 
1 :200 and that of another in titres of 1 :200 and 1 :500. The milk 
of all three cows proved to be infected. 

Of the fourteen cows having a blood titre of from 1: lOOO to 
1:4000, the milk reacted in widely different titres, ranging from 
1:50 to  1:lOOO. The milk from all but one of these cows proved 

,to be infected. One of the cows which had a blood titre of 1:2000 
had a milk titre of only 1:50 from each quarter of her udder and 
yet Br. abortus was found to be present in each. 

It is likeIy that repeated tests would have proved more quarters 
of the udders of the 30 cows to be infected. It will be observed, 
however, that agglutination tests of the milk in several cases of 
the infected quarters of udders, failed to detect infection. 

There does not appear to be a definite relation between titre 
of blood reaction and numbers of quarters of udders infected. 
Cows having a blood titre Qf 1:200 have been found to  be elim- 
inating Br. abortus from each quarter of the udder, whereas some 
of those with titres of 1: lOOO or 1:2000 were doing so from only 
one, two or three quarters, as far as could be determined. 

Our experience leads to the belief that the blood test, when 
titres of 1:ZOO and above, as the test is made at  the Experiment 
Station, are considered as denoting udder infection and those of 
1:lOO or less as denoting freedom from infection, gives more 
reliable information regarding udder infection than testing of the 
milk from individual quarters for agglutinins. 

STUDIES IN VACCINATION 
The vaccination of animals as a means of imparting immunity 

is a subject that continues to engage the attention of the Bureau. 
An endeavor has been made to  determine the nature of results 
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that may reasonably be expected from the use of vaccines pre- 
pared from Br. abortus strains possessing different degrees of 
virulence and whether the results derived from the vaccination 
of pregnant animals with avirulent strains is comparable with the 
results derived from the use of vaccines in connection with virgin 
heifers or open cows. 

Six different vaccine experiments have been inaugurated during 
recent years, which we will designate as follows: 

1. A calfhood vaccination experiment. 
2. Vaccination during pregnancy with an avirulent Br. abortus 

strain. 
3. Vaccination of unbred animals with Br. abortus strains 

representing three different degrees of virulence. 
4. Comparative studies of two avirulent Br. abortus strains 

for the vaccination of pregnant cattle. 
5. Comparative studies of two avirulent strains and two 

strains of medium virulence when used separately in connection 
with unbred cattle. 

6. A second calfhood vaccination experiment. 
The results of the first calfhood vaccination experiment, which * 

were briefly discussed a year ago, have now been published. They 
were regarded as indicating 'that vaccines, when prepared from 
Br. abortus strains of different degrees of virulence, impart, to 
calves a substantial degree of immunity that is demonstrable 
during their first gestations and that probably confers protection 
againat the disease for a number of years. 

The use of vaccine during calfhood has some advantages over 
its use in connection with older animals, one of these being that 
it eliminates -the possibility of vaccihating pregnant animals by 
mistake and thus defeating its object by establishing the infec- 
tion in them. It also reduces danger of the vaccine infection 
becoming implanted in the udder. 

The results of experiment 2 (vaccination during pregnancy 
with an avirulent Br. abortus strain) were likewise called to your 
attention last year. Use was made of 10 principals and 9 con- 
trols in this experiment. Seven of the principals received a single 
vaccine injection and 3 received two injections. 

The degree of immunity derived from the avirulent strain 
used for vaccination during pregnancy did not appear to be 
marked. But 40 per cent of the vaccinated animals completely 
resisted a degree of Br. abortus exposure that was resisted by 
11.1 per cent of the controls. Failure of the avirulent strain to 
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protect more uniformly in this experiment was considered as 
possibly due to the tendency for strains to  lose their immunizing 
properties as they sustain losses in virulence. The intervals 
between vaccination and Br. abortus exposures in this experiment, 
as in all those concerning pregnant animals, were, however, 
necessarily brief, a feature that may have had a pronounced 
bearing upon results. 

Experiment 3 (vaccination of unbred animals with three Br. 
abortus strains representing three different degrees of Gulence) 
was also briefly discussed a year ago, although the experiment a t  
the time was incomplete. Vaccine experiments 2 and 3 have 
since been completed and the results submitted for publication. 
Vaccine eftperiment 3 plainly revealed that recently isolated 
strains of Br. abortus are objectionable for vaccine preparation 
because of their tendency to become established in the udders 
of the vaccinated animals. Strains possessing but a slight degree 
of virulence for guinea pigs seemed nearly as effective as immun- 
izing agents as more virulent strains, and when subcutaneously 
injected did not localize in the udder. 

The results of this expcriment, in which the gestation periods of 
31 animals were studied, were regarded as encouraging, for, where- 
as 21 of the 23 cows and heifers which had been vaccinated 
previous to conception produced vigorous calves, 7 of the 8 
controls which were employed in the experiment aborted. The 
matter of localization of the vaccine infection in the udder could 
seem to be quite definitely controlled by the selection of Br. 
abortus strains of proper virulence. 

The aim in vaccine experiment 4 was to determine the com- 
parative merits of two avirulent strains from the standpoint of 
immunity production when used in connection with bred animals. 
In our experience, the use of vaccines in connection with bred 
cattle has offered only slight encouragement. In this particular 
experiment the results were of the same character. Neither of 
the two avirulent strains of which use was made produced any- 
thing resembling a substantial immunity. The results likewise 
failed to suggest there was any appreciable difference in the 
immunizing properties of the two strains employed. While a 
small proportion of the vaccinated animals produced living calves, 
the presence of Br. abortus infection could be demonstrated both 
in the eolostrum and uterine exudates of nearly all of the 12 
principals, as well as in the controls a t  times of calving or aborting. 
While it is possible that the degree of Br. abortus exposure to 
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which the animals in this experiment were subjected exceeded 
that which would be encountered in infected herds, the results 
failed to suggest that much encouragement could be derived from 
the use of the two avirulent strains employed during pregnancy. 

In vaccine experiment 5, it was hoped to gain a better under- 
standing as to the immunizing value of avirulent strains as com- 
pared with strains of low virulence when used in connection with 
unbred cattle. Use was made of two avirulent strains designated 
801 and 901, respectively, and two strains of much reduced 
virulence (11 and 19) on which considerable experiment data 
were available. That the degree of Br. abortus exposurc to which 
the cattle in this experiment were subjectcd after they became 
pregnant was severe is evidenced by the fact that all eight con- 
trols aborted, the presence of Br. abortus being demonstrated in 
their colostrum and uterine exudates. Of the group of six animals 
which received vaccine prepared from strain 19, four produced 
vigorous calves. The presence of Br. abortus in the colostrum 
or uterine material at time of calving could not be demonstrated. 
Two animals aborted; however, only one abortion could be 
attributed to Br. abortus infection. Of the group of three animals 
which were vaccinated with strain 11, all produced vigorous 
calves although the colostrum of one animal contained Br. 
abortus and both the colostrum and uterine exudate of a second 
animal contained the infection. Of the four animals which were 
vaccinated with the avirulent strain 80 1, three produced vigorous 
calves and one aborted. Two of the four animals had Br. abortus 
colostrum infection and a third both colostrum and uterine 
infection. Of the four animals which were vaccinated with 
avirulent strain 901, three produced vigorous calves and one 
aborted. The aborter and one other principal were proved to  
have both Br. abortus infection of the colostrum and uterine 
exudate. While the experiment thus seemed to indicate that the 
degree of immunity engendered in unbred stock by vaccination is 
dependent to a considerable degree upon the virulence of the 
Br. abortus strain employed, it also suggested that in unbred 
cattle a considerable degree of immunity can be conferred by 
avirulent strains. 

Vaccine experiment 6, pertaining to calfhood immunization, 
does not differ materially from the original calfhood immuniza- 
tion experiment, except for the fact that the calves were vaccin- 
ated in all cases when about four months of age (slightly younger 
than in the original experiment). Only strains of somewhat 
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reduced virulence entered into the preparation of the vaccine 
used in the present experiment. Although a large proportion 
of the 35 animals that were entered in this experiment have now 
been bred and subjected to Br. abortus exposure, their gestation 
periods, except in two instances, have not terminated. 

While the results of our immunization experiments have thus 
far failed to indicate that artificial immunization affords any- 
thing resembling a perfect method for combating Bang’s disease, 
or’as satisfactory in dealing with many infected herds as testing 
and elimination programs, we are led to suspect strongly that, 
by selecting Br. abortus strains of proper virulence for vaccine 
preparation and by confining the use of vaccine largely to unbred 
animals, possibly calves or virgin heifers a t  near breeding age, 
immunization may be prefected to the point where in many 
herds it may be found to serve a useful purpose in reducing 
abortion losses and assisting herd-owners gradually to eliminate 
the disease without a t  the same time being a menace to human 
health. 

SUMMARY 
The data presented give further evidence to show that the con- 

junctival method of exposure transmits the disease to pregnant 
cattle and swine with remarkable regularity and strengthens 
the results of our earlier experiments, which indicated that the 
infection may pass through the unbroken skin, and also suggests 
the possibility that these routes may be of importance in nature. 
The data also throw additional light on the value of Br. abortus 
agglutinins in blood and milk as indicators of udder infection, and 
on the relation of the virulence of Br. abortus used for vaccine to 
the degree of immunity induced by it. Additional evidence is 
given to show that while the latter is in general directly propor- 
tional to the former, yet a strain of such moderate virulence that 
it will rarely become localized in the udders of vaccinated cattle 
still retains, in a large measure, its immunity-producing proper- 
ties. It is pointed out also that additional data support results 
of earlier experiments which indicate that cattle possess a marked 
resistance to infection with the swine type of Br. abortus through 
natural means of infection. 

The finding that Br. abortus invades the blood-stream of boars 
and pregnant sows shortly following infection, but apparently , 
does not remain there for long, is a t  least of considerable interest 
and may prove to be of importance. It is possible that infectious 
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abortion of swine may more nearly resemble undulant fever than 
it does infectious abortion of cattle. 

DISCUSSION 
PRESIDENT CONNAWAY: I knew that we have men here who have done 

research work along this line that we would like to have recorded in our notes. 
The Michigan people, New York people, and other stations doubtless have 
done some work along these lines. Dr. Gilman, have you anything to gwe 
us on an phase of thu work? 

DR. I? L. G a m :  I think not. While I have done considerable work on 
this questio? of the relation of the blood titre and the milk titrc to the-presence 
of the organum in the milk, I think our results agree uite closely with those 
of Dr. Buck. There may be some differences, but I woJd agree mth the paper 
first, before making any comments. 

DR. W. WISNICKY: Dr. Buck, are there any data on whether a live-culture 
vaccine may change in virulence? 

DR. BUCK: The organism does not become established in the animal, there 
is no way of finding out. With an avirulent strain, following intradermic 
injection, we were able to implant the strain, but following subcutaneous 
injection it takes a real virulent stram to become established in unbred arumds, 
in calves and virgin heifers. 

DR. C. E. COTTON: If an animal that has been treated with an avirulent 
strain is later to be shipped interstate to one of the twenty-three states that 
reqlllre that the animal pass a complete negative test, could we expect that 
animal to react or not? 

DR. BUCK: Of course, the avirulent strains do not rpduce reactipns that 
persist as long as the strains of high virulence, but st8 in our experience we 
never yet have introduced an avirulent strain into animals, that I recall, 
where we did not get reactions following its introduction, for a time. But 
the less virulent the strain is, the shorter the period of time that the reaction 
lasts. I think that holds true in a general way. With the avirulent strains, 
the reactions have nearly disappeared, but I do not say that they entirely 
disappear. They come down to 1:50 and 1:25. Not in all cases do they 
entirely disappear, especially with the strains of medium virulence. 

DR. COTTON: How long would you conclude it would be before that animal 
would fai l  to react if moved interstate? 

DR~ BWCK: More depends on the animal than the type of culture, in our 
ex meme. With some animals you may not get a reaction. You may get 
03y  a low titre a t  the start. Another animal might go 1:2,000. It seems to 
depend largely on the animal. Considering all strains together in a general 
way, it takes a pretty good long time before reactions entirely disapp.ear.- 
I would sa somewhere between 81x months and a year. Some of them mght 
disappear &?fore. But for several months I would really expect a reaction, a 
slight reaction, to persist. It might go to 1:2,000, perhaps down to 1:100, 
1 $0 to 1 :25 in five or six months. 

DR. COTTON: From the whole standpoint, this looks like a very serious 
problem. In Minnesota, in order to discourage the use of'the living organisms 
that have been used for the past eight or ten.y.eam, regulations were ado ted 
that before ersons would be allowed to use hving orgamsms, they must lave 
a permit. %e will look on vaccinated animals in the future the same as 
reacting animals, because this proposition was defeating our efforts in under- 
taking to establish clean herds. 

We have twenty-three states that will not admit cattle unless they have 
p w e d  a satisfactory negative test for Bang's disease. It seems to me that 
we are working at cross purposes. We are encoura r g  the use of avirulent 
or some other strains to control and Bave some of t ese actual-aborters. It 
seems to me that we are treadin on very dangerous ground, If we hope to 
build up cattle that are free of tks disease and herds that are free from it. 
What in the world are the states going to do that me demanding a satisfactory 

' negative test when other states and our federal government are encouraging 
the use of avirulent or some other strains that are known to produce reacting 
cattle? It seems to me that we are defeating our purpose. 

' 
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DR. ADOLPH EICHHORN: I think that Dr. Cotton is under a misap rehension 
here. I believe from previow reports of Drs. Buck and Cotton tLt this is 
furely a scientific experiment and nothing whatsoever as a control measure. 

understand that the project is simply a study as to immunization but not 
with any connection whatsoever as to controlling abortion. 

With regard to the paper, I was interested in one particular oint, and that 
is that cows or animals giving a reaction of 1:lOO are not harEoring, or only 
exceptionally, the organisms in the udder, or eliminating them in the mdk. 
This has a great bearing on control measures. If this statement is correct, 
and of course only time will prove it, then naturally our control measures 
must be changed to conform with such findings, because if we have a large 
proportion of the animals under 1:100, and they are not spreaders, they 
might be interpreted as being in another class than those which are actually 
eliminating the organisms in the milk. This is, I think, a very important 
factor and requires further study, not along the line of control meaaures a t  
this time but for the future, 

DR. ~ I S N I C K Y :  Mr. Chauman, if the purpose of the experiments that the 
Bureau is conducting with vaccines on cattle u as Dr. Eichhorn has stated, I 
think that is perfectly proper and in order, but is such the case? About a 
month ago, a very descriptive and elaborate article was published in the farm 
prem outlining these experiments that the Bureau is conducting, and giving 
great promise of future accomplishments. In our opinion we believe that is a 
serious set-back to the control efforts which the various states are a t  the present 
time undertaking. 

In  Wisconsin, during the last legislature, we had-the first appropriation 
given us to be used in our efforts to control-Bang’s dlsease. That particular 
article? released by one of the Bureau officials, had a whole lot to do with 

deE? OTTON: Dr. Ejchhorn said I had a misapprehension. I am glad to 
know that I have a muapprehension, but the fact remains that this comes 
before the control board and we are all trying to b d d  up clean herds in our 
state. As Dr. Wisnicky says, if we are met with the €arm press and the breeder, 
with the idea that the latter can go on and vaccinate and save some of his 
actual abortions, it is defeating our control work. 
DR. D. H. UDALL: . From the standpoint of a clean herd, Dr. Cotton, I 

assume ou mean a herd that stays clean. 
DR. ~ ~ I Y O N :  Yes. 
DR. UDALL: I think Dr. Case will bear me out in the theory of maintaining 

a clean herd, that a measure of cleanliness and health is a subject a& applied 
to individual cows and refers to the length of time of productivity in the herd. 

I would like to ask Dr. Buck if he has any data pn the length of time that 
this immunity remains, or any data upon the breedmg performance of vacci- 
nated animals as measured by subsequent periods. It refers not merely to the 
act of aborting but to various other abnormal manifestations that develop in 
the genital organs of cows. 

Several years ago I was so impressed by the avirulent strains that I vac- 
cinated something h e  40 heifers anywhere from one to six times. I have 
never made any report on that, but I would like to know whether his evidence 
shows that this immunity is carried through more than one lactation period, 
or if there is any evidence upon these animals with revect to their breeding 
performance in subsequent years, or whether these ammals were merely fed 
and remained on this ration, or whether they were under the strain of an 
animal in a herd kept for economic purposes. 

DR. BUCK: In our original calfhood immunization experiment, we carried 
the group through three pregnancies. We figured the second and third preg- 
nancies were not worth so very much. The data could not be depended upon 
to bring out just what Dr. Udall asked, because we had the matter of exposure 
added to the vaccination. But they were mingled with aborting cows nearly 
all the time that they were in the experiment, which ran !@ugh some three 
years. Other cows were in there that weren’t exposed artificmlly, and several 
of them contracted the disease. But the principals in that experiment con- 
tinued to produce normal calves and showed no emdence of sterility, I mean 
in a general way. I felt that if they had been operated for farm purposes the 

our efforts in that respect. 
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results would have been good. Whether the results would be repeated under 
farm conditions, I am not certain. 
On the other question, we do not have data on the production. Our work 

has been principally confined to experiment stock. We would not be able to 
give much information on that side of it. 

DR. C. A. MITCHELL: Is there any direct relationship between the aggluti- 
nation titre and the protection upon the animal? 

DR. BUCK: In a vaccination experiment we reported several years ago, 
ractically all the animals became negative to the test, and there appeared to 

!e a pronounced immunity, because, in the experiment I speak of, there were 
eight controls. I believe seven of the eight controls aborted. I think one or 
two of the twelve or thirteen principals acquired the disease following exposure. 
But those that produced normal calves, where we were unable to associate them 
with abortion infection at  all, appeared to have a marked immunity, and still 
their reaction was negative. They all went at least as high as 1:100, some I 
am certain went to 2,000, following the administration of the vaccine, and the 
titres gradually disappeared or gradually became less. 

DR. WISNICKY: Dr. Buck, how do you measure the immunity when the 
cow ceases to react to the agglutination test? 

DR. BUCK: We judge the immunity by her performance after we expose 
her. 

DR. C. H. CASE: Several years ago, I used an avirulent culture on several 
herds. Some of those cows continue to react today, after five years. Over 
seventy-five per cent of them have gone back to negative. But this last year, 
through a sale, some of those cows were transferred to a pmtive herd that was 
vaccinated five years ago and went back to negative, and three out of the five 
aborted this year when they were exposed. For the practitioner who wants 
to have his clients get along and wants to have a free herd, don’t use any 
vaccine. I have used that in the past and I am very sorry today. (Applause) 

DR. F. H. BROWN: Several years ago when thu vaccine was first put on 
the market by various commercial houses, we were led to believe that a certain 
medium must be used in order to add to the life of the organism; otherwise, 
when it was used, .it would be a bacterin. I gather from your paper that 
organisms of high m l e n c e  are be feared in use in the field by practitioners 
on account of after-results. 

Just where are we going to tell the commercial houses they can go in the 
preparation of this vaccine so that it will be avirulent and not be so virulent 
as to cause all this trouble.that we are talking about? That question may be 
out of order, but I would hke to know to just where we are going to draw the 
line. 

DR. BUCK: I am not certain they could be told, with the knowledge we 
have at  the resent time. But we are trying to determine if the virulence of 
strains remains reasonably constant so that lls the experiments are carried 0.n 
from ear to ear the results are reasonably uniform. Of course, there is no 
way t%at we {now definitel that measures the virulence of organisms. We 
have been judging our virt&nce by gumea-pig inoculation. We inoculate a 
great many every time we use a strain for the preparation of vaccine. We 
always try to inject the guinea pigs with the same dose, the same amount of 
suspension, and we always kill them the same length of time after they have 
been inoculated. We may find that it is possible to judge the virulence of 
the strain mth some degree of accuracy, at least, by that method. 

I never have heard that the particular type of medium that the organism 
grows on 18 necessary. We use potato-agar for growmg our organisms used 
in experimental work. The idea seems to have been created that we are 
advocating vaccination. We have said in the paper that we feel it may have 
possibilities but we are not advocating vaccination at  the present time. We 
are trying to study vaccination, merely trying to learn something about it. 
We have not gone further than that, that I am aware of. 

DR. GILMAN: I would like to get one question clear in my mind. Did you 
not say that cattle, with a blood reaction of 1:lOO or lower, failed to show 
the organism in the milk, and those with a blood reaction of 1:200 usually 
showed it in the milk? 

4 

I- 
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DR. BUCK: I quoted that as previous work. I think Dr. Schroeder and 
Dr. Cotton in previous years resented the statement that, with the work 
they had done in one large hezz their results terminated that way. They did 
not determine any particular titre, but they grouped them. They faded to 
find the presence of the infection in animals that reacted at  1:lOO or below, 
but they found it in 86 per cent of the h a l s  that reacted at  1:ZOO or higher. 
They did not state whether 75 per cent or 100 per cent were in the 1 :1,000 or 
the 1:500 clase. 

DR. GILMAN: Did you not make the statement that the blood titre would 
therefore be a better indicator of udder infection? 

DR. BUCK: We feel from our experience since then that if we went by that 
guide, if we considered a 1:lOO or a 1:150 titre as the absence of infection, and 
1:200 and above at3 the presence of infection, it would be better than testing 
the milk. 

DR. WISNICKY: Mr. Chairman, I am rather inquisitive about this subject 
of vaccines because it is an important one with us. The thought occurs to 
me that there is some publkhed work on adverse effects on milk-production 
when the cows react to the agglutination. test. I haven’t it clear in my mind 
as to just what the results are,.but I think the Oregon Station put out a bulle- 
tin on that, and if I am not mtaken  the Storrs Station clld also. If that is a 
fact, I believe that any results which are released on hve-culture vaccines or 
any other kind of vaccines, that are responsible for producing agglutination 
titre of any degree, ought to be correlated with milk-production because in 
Wisconsin, being chiefly a dairy state, it would be a most important factor 
with us. 

d 

PRESIDENT CONNAWAY: If there is no further discussion we will proceed 
to the next order of business. Before we do, I want to call attention to this 
spirit which I would like to see permeate this whole group, and that is the 
spirit of open-mindedness. None of you men has fou ht harder against 
vaccination than I have. None of you has been more in favor of eradication 
of Bang’s disease and all these other eradicable diseases than I have. But a t  
the game time, we must keep an open-mindedness toward problems of research, 
even though those researches may be misused by people who want to make 
misuse of them. Some of the papers and some of the breeders, who do not 
want to join in with your campaigns of eradication, use these statements and 
hopes of the Bureau and experiment statioy. Our commercial serum and 
vaccine companies utilize those things sometupes to the hurt of the people 
who are doing that research. But those are thngs we cannot avoid. 

I want the Bureau to go forward with its work and, if possible, work our 
a way eventually of vaccinating successfully against abortion disease. I 
think all you men would like to see the same thing done. I know the dairymen 
of the country would like to see it done. Even If they fail, they will convince 
themselves that it is a failure and will admit it just as freely as anybody else. 
So let us keep an open mind toward research problems. 

. . . The session adjourned a t  4:OO p. m. . . . 

THURSDAY MORNING, DECEMBER 3, 1931 
The third session convened at  9:30 a. m., President Connaway presiding. 
PRESIDENT CONNAWAY: Our first number on the program this morning is 

a paper by Dr. L. P. Doyle, on “Anemia in Young Pigs.” (Applause) 
DR. DOYLE: Mr. Chairman, the experiments which we are going to report 

represent an effort to determine what are the factors, you might say, which 
are normally in the environment of pigs, which in turn tend to prevent anemia. 
You may know that in the early part of our work, we noticed that anemia was 
much more likely to occur in pigs which were kept inside than in those which 
were kept outside, even though the pigs were in ens that had concrete floors. 
So, in the experiments I am reporting here, we gave made a rather practical, 
perhaps crude, effort to determine some of the factors in the environment of 
pigs under ordinary conditions which would prevent this disease. 
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PIG 

I found from the report of Dr. Kernkamp, of the Minnesota Experiment 
Station, over at another meeting, that he has been carrying on work along 
much the same lines. 

. . . Dr. Doyle then read his paper. . . . 

GRAMS OF HEMOQLOBIN PER 100 cc OF BLOOD 

AT BIRTH 1 MONTE OF AGE 2 MONTHS OF AGE 

ANEMIA IN YOUNG PIGS 
By L. P. DOYLE, Lafayette, Indiana 

Purdue University Agricultural Experiment Station 
Department of Veterinary Science 

Anemia in suckling pigs is now recognized as of sufficient im- 
portance to merit the attention of farmers, veterinarians, and 
nutritional investigators. It appears quite certain that this 
disease accounts for a large portion of the disappointing results 
which follow attempts to  raise pigs in barns and central hog- 
houses. The symptoms and lesions of anemia have already been 
quite adequately described; consequently, these will not be dis- 
cussed here. 

As regards the cause of anemia, it may be said simply that the 
disease results from failure to supply the young pigs with what 
is needed for normal blood-production. If the pigs do not store 
up sufficient blood-building materials before they are born, they 
will develop anemia within two to five weeks after birth, provided 
they are obliged to subsist on the mother’s milk alone. A way 
has not yet been found to supply the required blood-building 
materials through the sow’s milk. It is a fact that pigs are some- 
times able to escape anemia even though they are kept inside on 
concrete floors until a month or more of age. Table I records 
observations on one of two litters in which this occurred. 

L 

TABLE I-Record of pigs from aow on blue-grass pasture until farrowing, but 
kept inside after farrowing 

10 
11 
12 
13 
14 
15 
16 
17 

14 
13 
13 
14 
14 
15 
14 
14 

13.5 
10.3 
9.9 
12.8 
17.4 
13.5 
12.5 
14.8 

15.3 
14.1 
15.3 
14.6 
17.0 
15.6 
15.3 
12.1 

V 

Average 1 13.8 1 13.0 I 14.9 
~- 
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The sows which farrowed these pigs were two years old. They 
had run on blue-grass pasture during the gestation period and 
had been fed sparingly on yellow corn and skim milk. The ration 
fed to the sows after they were put in the farrowing-house was 
the same as has been used repeatedly in producing anemia under 
inside conditions. This may have been an instance in which the 
pigs stored up enough blood-building material in utero to cnable 
them to escape anemia during the nursing period. All of the 
factors which may operate during the gestation period to prevent 
anemia in the pigs have not been fully determined as yet. From 
the practical standpoint, it may be said that ordinarily it is not 
possible to feed and manage the brood sow during the gestation 
period in such a way as to prevent anemia consistently in the 
young pigs which are kept indoors for three or four weeks and 
not fed anything but the sow’s milk during the first half of the 
nursing period. 

During the anemia studies made a t  Purdue, the disease has 
been encountered at birth in pigs farrowed by sows which had 
followed cattle in the feed-lot; and also in pigs farrowed by sows 
which had been fed very liberally on a grain ration while having 
access to pasture during the gestation period. It is a well estab- 
lished principle, of course, that supplying good pasture for the 
brood sow and supplementing this when necessary with an ade- 
quate ration without over-feeding during the gestation period are 
important steps toward insuring vigorous pigs a t  farrowing time. 
In view of the fact that anemia which occurs during the nursing 

period may do lasting damage to the animals which survive, 
the prevention of the disease is of greatest importance. Allowing 
the young pigs to have access to blue-grass sod has proved to be 

TABLE 11-Sow and pigs put on blue-grass pasture two days after farrowing 
(gram of hemoglobin per 100 ee of blood) 

, 

I 1 I I I 

-- 
c 

On bluegrass 

pasture 

4 

Average 

Controls 

AT 
BIRTH 

11.5 
12.7 
11.8 
12.5 
12.0 
13..4 
15.0 

1 WEEK 
OF AQE 

8.4 
9.1 
9.4 
9.0 
9.3 
8 .1  
9.2 

2 WEEKS 
OF AGE 

11.5 
9.7 

10.3 
13.7 
9.8 

10.1 
14.1 

3 WEEKS 
OF AGE 

12.7 
12.0 
12.0 
12.8 
13.4 
12.0 
12.0 

4 WEEKS 
OF AGE 

12.1 
12.5 
12.1 
12.5 
12.5 
11.5 
11.5 

12.7 I 8.9 I 11.3 I 12.4 I 12.1 

12.0 I 7.6 I 5.8 I 5.4 1 4.4 

8 
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an effective means of preventing anemia in animals which are 
normal a t  birth. Table I1 shows the results which have been 
typical of several experiments in which the sow and pigs were 
put on blue-grass pasture when the pigs were from two to five 
days old. 

It is seen that the hemoglobin content of the blood of the pigs 
on pasture remained relatively high; while that of the control 
pigs, which were kept inside of a central hog-house, showed a 
continuous decline throughout the four weeks of the experiment. 

Several experiments have been made in which litters of pigs 
less than one week of age were divided and part of the pigs were 
placed on blue-grass sod inside of a central hog-house for two to  
five hours per day, while their litter mates and the sows were 
kept away from sod. The results of these experiments showed 
that access to blue-grass sod inside of a hog-house protected the 
pigs against anemia while enabling them to grow a t  a normal rate. 
Table I11 shows the beneficial effect of allowing pigs to have 
access to blue-grass sod (inside), beginning as late as two weeks 
after birth. - 
TABLE 111-Pigs put on blue-grTs sod (inside) when two weeh old (grams of 

hemoglobzn per 100 cc of bbod) 

b 

On sod 

Controls 

The feeding of green rye and green alfalfa to sows and pigs 
inside of a central hog-house failed to protect the pigs against 
anemia. Table IV shows the amounts of hemoglobin found in 
the blood of a typical litter in this experiment. 

It is seen that the pigs which were fed the green feed were not 
any better able to produce hemoglobin than were the control 
pigs which received only the basal ration. 

A question naturally arises as to what might be the effect of 
soil which is free from sod. Table V shows a comparison 
between the hemoglobin content of the blood of pigs which had 
access to rich soil (inside) and that of their litter mates which 
were kept away from sod and soil, The experiment was begun 
when the pigs were four days of age. 

The difference in the hemoglobin content of the blood of these 
two groups of pigs at four weeks of age is doubtless significant of 

4 
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TABLE IV-E$& of feeding green feed (soiling) duri 
~m'ods  (grams of hemoglobin per 100 CE 

Fed green sod 

Average 

Controls 

9.7 
9 .2  
9.2 
8.5 

10.9 
10.3 
10.9 
11.6 

9.9 

9 .2  

6.7 
5.6 
7.3 
6 .2  
5 .4  
7 .3  
6.4 
7.9 

6.6 

5 .2  

5.4 
4.8 
6.2 
4.8 
5.8 
5.3 
5.8 
6.7 

5.6 

5.0 

1 gestation and nursing 
f blood) 

5.4  
4.6 
4 .2  
5.1 
5.1 
4 .6  
4.1 
4 .6  

4.7 

5.0 
5.1 
3.9 
4.6 
4.7 
4.1 
4 .6  
3.8 

- 4.4 

5.1 I 5.1 

a beneficial effect of access to the soil. In experiments in which 
the effect of blue-grass sod was compared with the effect df soil 
free from sod, it was noted that the young pigs ate the sod more 
readily than the soil and showed a correspondingly higher hemo- 
globin content of the blood. 

TABLE V-The eflect of rich soil inside of a central hog-house (gram of h o -  
globin per 100 cc of blood) 

I I I I I 

Rich soil 

Controls 

3 WEEKS 4 WEEKS 
OF AGE OFAGE 

I I I I I 

The beneficial effect of allowing young pigs to have access to 
blue-grass pasture while the sows were kept confined in small 
pens was well shown in an experiment beginning in early April 
and ending in the latter part of May. Eighty-one pigs and their 
mothers were put outside when the pigs were from three to six 
days old. The sows were kept in small pens provided with cinder 
TABLE VI-The eflect of giving pigs access to blue.-grms pasture while the sows 

were conJined in small pens (grams of hemoglobin per 100 cc of blood) 

81 pigs on blue 
grass 

4 WEEKS 
OF AGE 

13.0 

91 pigs kept in- 
sideof hog-house 1 13.1 1 8.3 1 6.6 I 5.8 1 5.5 
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floors and small shelter-houses. The pigs were allowed to run 
over a small blue-grass pasture. As controls, ninety-one pigs 
and their mothers were kept inside of a central hog-house con- 
tinuously during the four weeks of the experiment. TableVI 
shows a comparison between the hemoglobin content of the blood 
of the two groups of pigs at weekly intervals during the four weeks. 

SUMMARY AND CONCLUSIONS 
From these experiments it appears justifiable to conclude that 

if young pigs are given easy access to blue-grass sod, beginning 
within the first meek after birth, they will usually be amply 
protected against anemia. 

Access to soil alone also provides considerable protection 
against the disease. 

There is probably no peculiar merit in blue-grass sod as com- 
pared with other sod of equal palatability. 

Green feed free from soil, when fed to the sow and pigs, failed 
to show any preventive effect on anemia in the pigs. 

PRESIDENT CONNAWAY: Discussion of the papers will be deferred until 
the close of our program. But I want to put in a assing remark right at this 
point. As an ex-of€icio member of the Program &mmittee, if this particular 
paper of Dr. Doyle had been submitted to me, it would not have been on 
this program, but I am glad it is. I am saying this to draw a distinction 
between pa rs which ordinarily should be accepted for presentation before a 
group of tg kind, and papers which should be presented before another 
group that meets the day before our meeting, I mean the experiment station 
workers. 

This was, in large measure, a technical paper dealing with nutritional 
matters. On a strict interpretation of our purposes here, it would not have 
been appropriate for this body. But I want to defend the Program Committee 
and Dr. Doyle for having it here. It is well, occasionally, to draw the attention 
of control men to these things that are not infectious diseases. Parasites and 
improper nutrition sometimes confuse us into thinkmg that we have a con- 
tagious disease that we must vaccinate against or that we may quarantine 
against. I think that every control officer ought to study intensely these other 
fields so as not to make any mistakes in that matter. 

I am glad you read this paper here, Doctor, and I hope we will get a good 
discussion out of it. 

The next paper is one by Dr. D. D. Baker, on “Problems Confronting Prac- 
titioners in Swine Disease Control.” (Applause) . . . Dr. Baker read his paper. . . . 

PROBLEMS CONFRONTING PRACTITIONERS IN 
SWINE DISEASE CONTROL 

By D. D. BAKER, Wabash, Ind. 
My subject suggests very obviously the honest confessions of a 

practitioner in handling infectious diseases of swine. These 
problems I shall coniine to a technical class and not include the 
businee problems confronting the practitioner, although they 
are somewhat closely related. 

. 
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These technical problems are those with which most veter- 
inary practitioners have to deal a t  the present time. Each 
problem is presented on behalf of the practitioners a t  large, with 
the hope that someone may have a happy inspiration that will 
relieve us, to a great degree, of these puzzling conditions. 

In following such procedure the improvement of the veterinary 
service is foremost in mind, but I feel such confessions may brand 
a veterinarian as being incompetent and uninformed if publicity 
be given to these problems of which we ourselves never boast, 
nor do we willingly admit, at least where the questioning party 
may fail to understand the problem in its true light. 

But in you gentlemen attending this meeting we recognize a 
personnel capable of judging the meritorious services of our pro- 
fession along with the shortcomings, so that the few problems 
we have to face may be judged correctly. It is my opinion that 
this branch of veterinary science dealing with swine diseases is as 
efficient and well advanced as any branch of veterinary medicine. 
Yet, like all the others it has its problems. 

We do not have a large number of infectious diseases of swine, 
yet they are gaining in importance with the advance of years. 
Some that were not considered of primary importance have 
grown more severe and more virulent with the development of 
the swine industry. 

Flu, erysipelas, dysentery, necrotic enteritis and pox, a s  well 
as parasites, respond to control measures which are largely 
summed up in sanitation. Yet, when these are present in 
complications they present more of a practitioner’s problem. 
Treatment of these single diseases usually surprises the owner 
with the small amount of loss. Most of them are eliminated by 
a strict sanitary program. So we can say that sanitation is the 
greatest factor in successful swine practice, Yet the suggestion 
of a strict sanitary program is the least satisfying to a client, of 
most any advice that can be offered. The practitioner must treat 
animals under conditions adverse to animal health on many farms 
with the hope that sometime in the near future his efforts will 
yield results due to less complications and less mixed infections 
v hich sanitation will prevent. 

To most farmers a sanitary program appears too costly, and to 
most tenant-farmers an impossibility. Most of our farm-owners 
resided upon their estates when sanitation was less important, 
and now the tenant has very little cooperation in employing 
methods used in sanitary disease control. These conditions 
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tax the practitioner’s resources in facing one of his major prob- 
lems, especially when epizootics occur, requiring treatment or 
prevention which only healthy hogs can survive. 

Since hog cholera forms our principal epizootic of swine, the 
major problems of the practicing veterinarian are centered 
around this disease and vaccination against it, in dealing with 
these other infectious diseases. Since immunity can be produced 
against hog cholera, that disease has lost its position among the 
fears of the swine-owner. To the veterinarian the principal 
problems of swine *diseases are all closely allied to hog cholera, 
its diagnosis and treatment. 

Most all veterinarians have experienced these trouble cases 
associated with hog cholera vaccination. It is a common saying 
among veterinarians that if he does much vaccinating he has 
trouble cases. There is but little solace in that thought but it is 
quite true. They do not happen frequently but the economic 
loss to the swine industry and to the veterinarian is of consider- 
able importance. They do more to destroy the confidence in 
hog cholera vaccination than can be overcome by several years 
of successful treatment. 

Where some chronic debilitating condition exists in the herd, 
the trouble is not excusable. However, cases are more numerous 
where some secondary infection has gained a foothold at the 
time of serum-virus reaction, causing severe losscs. This is 
characteristic of hemorrhagic septicemia infection and flu. I 
have observed but one case of hemorrhagic septicemia with no 
apparent complication or contributing disease reaction. The 
responsibility of that diagnosis was keenly felt all during the 
course of the disease. My first case of swine-pox occurred as a 
post-vaccination intruder. The loss ran about 10 per cent, which 
seemed heavy in this mild disease where losses are not frequent. 
T learned to guard against pox as well as to insist upon good care 
and sanitation after vaccinating, to prevent minor diseases causing 
heavy loss with the serum-virus reaction. 

With the present methods of hog cholera vaccination some of 
these losses seem unavoidable. As long as the reaction of serum 
and virus in the animal’s body exists after administration, other 
disease organisms find favorable conditions to do damage. 

These post-vaccination troubles are no doubt often referred to 
as “serum breaks.” In  my experience true serum breaks are 
not of enough importance to be classed as a practitioner’s prob- 
lem. However, there are cases where a small number (3 to 5 

t 
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per cent) of the hogs sicken and die-thrifty animals-that 
would indicate a serum of low potency or an idiosyncracy of the 
individual animals not favorable to serum-virus reception. Of 
course, if that serum entered the bowel or bladder the idiosyn- 
cracy is with another individual. I have made faulty injections 
with a ventral hernia resulting, or bloody urine escaping, SO that 
I know that great care should be exercised by everyone in the 
administration of the serum as well as in the estimate of the 
dosage. It takes care and close observation of the operation to 
vaccinate hogs successfully. 

Of late years practitioners have had many cases of serum 
shock. They are embarrassing beyond description. That trouble 
has been quite ably solved, we are promised, by our new regula- 
tions on serum production. 

Virus breaks do occur. They may be due to loss of immunity 
from baby-pig vaccination or other reasons too technical to 
explain, but their incidence should be lowered. To the herd- 
owner loss of immunity is balmed on the product or the admin- 
istration of that product. His inclination is to find someone 
using a product that is surely more reliable. His misfortune is 
over and the success that follows makes the change seem justified. 
These cases of loss of immunity are not frequent enough to 
prevail in a single herd but one case is often enough to lose a 
client. 

Bureau regulations govern the production of serum and bio- 
logics. These regulations were formulated for the protection of 
the animal industry against inferiority hidden behind a common 
label. When those regulations shield a producer in marketing a 
product that gives questionable results, then those measures of 
protection fail in the primary object for which they were insti- 
tuted. To say that producers only meet regulations is a serious 
accusation that is not intended. However, field trials sometimes 
indicate that they have forgotten all but the commercial phase 
of production. 

These post-vaccination troubles ruin many good steady clients. 
They ruin them in the sense that they lose confidence in the 
program of vaccinating their swine as a routine treatment. When 
hog cholera prevails, of course, they have their herds vaccinated 
but other years they choose what may seem just as profitable a 
program, which is not to vaccinate. 

The history of vaccination shows a gradual decrease following 
outbreaks of cholera. Each year fewer vaccinate until there exists 

. 
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a large number of susceptible hogs. Then another outbreak of 
cholera occurs with sick herds; some fat hogs about ready for 
market; sows nearing the end of their gestation period; or sows 
with small baby pigs; unthrifty pigs needing treatment; some 
sows losing their immunity; farmers demanding to know how 
many of their sick hogs will recover; and the fear of a shortage of 
serum-the most unfavorable period to be forced to use serum 
and virus. A more uniform annual vaccinating program is to 
be desired. 

Following vaccination many herd-owners check very carefully 
the cost with that of their neighbors or with lay-vaccination cost, 
as a result of which the fee attached to vaccination must receive 
careful consideration. It constitutes a real problem in swine 
practice. The principal competitive factor is lay vaccination and 
this would be found regardless of price among some individuals 
whose fascination for manipulating a syringe must be satisfied. 
Quite a few neighborhood outbreaks start this way. 

When hog cholera is prevalent, I believe that the diagnosis is 
usually more accurate than in years when the disease is met with 
in only a few, scattered, subacute as well as acute types of the 
disease. Hog cholera as we diagnose it today presents a varying 
syndrome that is puzzling to the practitioner. The disease is 
usually diagnosed correctly and treated satisfactorily. I have 
seen it diagnosed as flu with horrible results-$2,000 worth of 
hogs dead and the loss of a home. 

Probably this was due to carelessness on the part of the veter- 
inarian but his record and reputation are among the best. Prob- 
bably some$complication misled him. It is easy to think that we 
would not make that mistake if such a case were encountered, 
yet capable practitioners throughout the hog-raising states do 
have this puzzling condition arising in connection with hog 
cholera control. What a satisfaction it is to find a case of hog 
cholera or any disease manifesting typical clinical symptoms and 
revealing typical postmortem lesions. If the disease must be 
encountered it is a satisfaction to find it in a typical form, so 
that a diagnosis based upon our scientific skill can be made with 
a fair degree of certainty. Many times the disease symptoms or 
lesions are not exactly typical yet show no complications. In 
those cases the good results that follow are a great satisfaction. 
But a good many cases do show complications-respiratory or 
digestive involvement-yet some herds respond to serum-virus 
treatment and others go all to pieces. 

- 
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A practitioner’s experience in complicated swine diseases is 
marked with enough fatalities that he cannot but wonder if our 
differential diagnosis of infectious diseases has not been sadly 
neglected. Then when a consultant is called in, someone who 
meets with several times as many of these cases, and he is very 
reserved about making any definite diagnosis, the problem is 
increased by the fact that no one has progressed to a great extent 
in dfferentiating these complicated cases. Any disease may 
occur with cholera and with some there are not many additional 
lesions. In some of these cases the serum-virus treatment fails 
to produce any satisfactory results in a particular herd while 
records show that the same serum and virus proved satisfactory in 
other herds without complications. 

There is nothing more important to treat and control infectious 
diseases successfully than the ability of the practitioner to make 
a correct diagnosis. If that is faulty then likely the line of treat- 
ment followed will be an expensive procedure. There are means 
of treatment in a hazy diagnosis where treatment and protection 
for all the diseases suspected can be followed but the cost is of 
serious importance when less expensive treatment might be 
administered if our diagnosis were based upon more certainty 
than the present methods provide. 

I have the greatest respect for those who have given to us the 
knowledge available and methods of treatment found effective 
in the control of all live stock diseases. But there are problems 
yet to be solved which puzzle the practitioner in swine diseases. 
The most important of these, as I have tried to emphasize, might 
be limited to post-vaccination troubles and the uncertainty of our 
diagnostic resources. The minor troubles to a large extent are 
based upon the human element involved, including the failure 
of the farmer to fulfill his r6le as well as the practitioner or pro- 
ducer to render proficient service. 

Improvement in post-vaccination troubles requires more 
interest on the part of all the veterinary forces to stabilize the 
confidence in hog cholera immunization. We do not wish this 
treatment to retrogress to a status of unreliable biologics, whose 
use is based upon the recommendation that if they do not produce 
immunity they lighten the form of the disease. If our advance- 
ment in biological therapy is to be as prophesied, it should not be 
curtailed by inferior products nor by shattered confidence of the 
public. 
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Also, the improvement in our diagnostic resources requires 
the united efforts of all veterinary forces. 

The magnitude of the swine industry and the dependence 
placed upon the veterinary profession justify a more earnest 
endeavor to maintain our distinction as “guardians of the animal 
industry.” 

4 

i 

PRESIDENT CONNAWAY: That was a most excellent paper and presented 
by one out of the ranks that form the backbone of disease control, even if they 
may not be under state or federal pay. 

We will now have the report of the Committee on Transmissible Diseases of 
Swine, by Dr. F. H. Brown. 

DR. BROWN: The Committee that served you this year is largely the same 
as the one that served last year, with the exception of three members. I 
would not want to term them “new men” but “additions” to this Committee. 
One addition was necessary owing to the paas’ng of Dr. I. K. Atherton. At 
this time, before I present the Committee s report, the Committee desires to 
refer to our good friend, Dr. I. K. Atherton. One of his last official acts was 
to serve this bod as a member of this Committee and contribute a very good 
paper on “Hog 6holera Control.” We trust that the Great Rea r who saw 
best to take this man from us is dealing kindly and justly with E s  soul, and 
we trust that he will ever rest in peace in that land that once we journey to, 
we do not return. 

The Committee also wants to mention at  this time the change in the per- 
sonnel of the Committee, inasmuch as we feel that our exhaustive report last 
year included about all the recommendations that we can make to this body. 
Our report this year is rather short, but we have made a few recommendations 
to this body that we believe are worth while. 

. . . Dr. Brown then read the report. . . . (Applause) 

REPORT OF COMMITTEE ON TRANSMISSIBLE 
DISEASES OF SWINE 

DR. F. H. BROWN, Chairman, Indianapolis, Ind. 
Dr. Chas. Murra Ames, Iowa 
Dr. J. H. Riets, &organtown, W. Va. Dr. R. A. Crai , hafayette, Ind. 
Dr. C. H. Hays, Lincoln, Nebr. 
Dr. C. McCandless, Salem, Ohio 

The scope of the Committee on Swine Diseases was restricted when, in 
1929, the name of the Committee was changed to its present designation, 
“Committee on Transmissible Diseases of Swine.” In addition to this Com- 
mittee we have related committees, including the Committee on Miscellaneous 
Transmissible Diseases, the Committee on Parasitic Diseases, and committees 
on certain specific diseases. Even though the reports of these committees 
will naturally overlap more or less, the result will be beneficial in bringing to 
us the views of the merent committees on the swine disease situation. 

The relative importance of swine diseases is reco nized more fully now-than 
in the past by all groupes interested in our swine infustry, including veterinary 
practitioners, federal and state live stock sanitary officials serum-producers 
and swine-growers. It is generally recognized that while hog cholera is no 
less important, other diseases are of increasing importance on account of their 
prevalence, their effects, and their influence upon immunization against 
cholera. 

There has been a marked increase in hog cholera in the middle western 
states compared with last ear, and the losses have been heavy, as many 
farmers were not able to &I ance the immunization of their herds. Iowa, 
Illinois, Indiana, Michigan and Ohio have suffered most, but our latest informa- 
tion indicates improvement in the hog cholera situation. 

Dr. U. G. Houck Washington, D. C. 

Dr. R. R. Bircf, Ithaca, N. Y. 
Dr. Mark Welsh, College Park, Md. 
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Your Committee invites attention to the recommendations in the report 
of the Committee of 1930, and in view of the prevalence of transmissible dis- 
eases of swine (hog cholera, flu and infectious abortion), d d e s  to discuss 
further the recommendations made by this Committee. 

This year, as in previous epizootics of hog cholera, large numbers of cholera- 
infected hogs were marketed. The marketing of these hogs for slaughter, and 
the movement of stock hogs from communities in which these early outbreaks 
of the disease occur to live stock centers and community sale barns, and to 
farms and communities that free, or comparatively free, of cholera infec- 
tion, are important factors in the dissemination of the virus of hog cholera. 
Failure to enforce regulations or pass laws to meet the conditions responsible 
for hog cholera e@zootics, is responsible for a large part of the financial loes 
resulting from this and other diseases of swine. 

The use of trucks in the transportation of swine as well as a! classes of 
live stock should receive additional attention in the control of them operation 
as a common carrier of live stock. 

It is evident that there are causes other than impotent anti-hog cholera 
serum and cholera virus which account for most of the unsatisfactory results 
following the use of these agents in the immunization of hogs against cholera. 
The administration of serum and virus to hogs exposed to and suffering from 
diseases other than cholera accounts for many so-called “serum breaks” and 
a large part of the death rate subsequent to vaccination. This has become 
more apparent with the increase and prevalence of swine diseases other than 
ho cholera, and vaccination by laymen. 

hconomic conditions have encouraged the administration of small vaccina- 
tiondoses of anti-ho cholera serum. Under present field conditions-your 
Committee believes t%at it would be advantageous to increase the mlnlmum 
dose of serum recommended for field use. 

The increasing number of reports of swine erysipelas in various parts of the 
United States merits the consideration of those interested in control measures 
for the prevention of diseases of live stock. Apparently well authenticated 
laboratory diagnosis of the disease in South Dakota and Iowa calls attention 
to the danger of a serious hazard to the swine industry in the Corn Belt unless 
pro r measures are taken to sup ress it. 

g n y  of the state sanitary okcials and members of the staffs of state 
agricultural experiment stations are cobperating with the Bureau of +mal 
Industry in a swine sanitation plan for growing healthy hogs and eralcaeng 
round worm infestation in pigs. The economic importance of a samtation 
plan of management in swine production has been definitely proven. In  
order to give greater impetus to this disease-control rnemure,.y?ur Committee 
suggests individual support by the members of this Association, especially 
the practicing veterinarians, in their respective states and communities. 

The economic importance of infectious abortion in swine production, and 
the relation of this disease to undulant fever in man, is appreciated by this 
Association. Your Committee recommends that the President appoint a 
special committee to study methods of control and eradication for this disease 
and recommend a plan for its eradication in breeding and farm herds. 

In addition we desire to submit for reference a list of the various federal, 
state and private institutions which have published results of research work 
on swine diseases, together with subjects treated, for the years 1930-1931. 
UNIVERSITY OF CALIFORNIA 

Howarth, J. A., and Ha es, F. M.: Brucelliasis in the swine herd of the 
University of Cahfornia. four. A. V. M. A., lxxviii (1931), n. s. 31 (6), pp. 
830-848. 

Henry, Dora A study of the species Eimeria occurring in swine. 
Univ. of CaM. Publications in Zoology, 36, pp. 115126. 
ONTARIO RESEARCH FOUNDATION 

Gwatkin, Ronald: BruceUa abortus agglutinins in the blood of sows &ugh- 
tered in Toronto. Corn. Vet., xxi (1931), 1, pp. 77-84. 
CORNELL UNIVERSITY 

Benner, J. W.: Experiments on hog cholera and dog distemper. Corn. 
Vet., xxi (1931), 1, pp. 1-10. 
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Benner, J. W.: Experiments on immunizing young pigs against cholera. 
Corn. Vet., xx (1930), 2, pp. 159-166. 
UNIVERSITY OF ILLINOIS 

James, W. A., and Graham, Robert: Porcine osteomyelitis, pyemic arthritis 
and pyemic bursitis associated with Bruce& suis Tram.  Jour. A. V. M. A., 
lxxvii (1930), n. s. 30 (6), pp. 774-782. 
MICHIGAN STATE COLLEQE 

Johnson, H. W., and Huddleson, I. F.: Natural Brucella infection in swine. 
Jour. A. V. M. A., lxxviii (1931), n. s. 31 (6), pp. 849-862. 
ROCKEFELLER INSTITUTE 

Shope, R. E., and Lewis, Paul A.: Swine influenza. I. Experimentdtrans- 
mission. Jour. Exp. Med., liv (1931), pp. 349359. 11. A hemophilic bacillus 
from the respiratory tract of infected mne.  Jour. Exp. Med. liv (1931), pp. 
361-371. 111. Filtration experiments and etiology. Jour. hxp. Med., hv 
(1931), pp. 373-385. 

Seified, Oskar: Histological studies on hog cholera. Lesions in the central 
nervous system. Jour. Exp. Med., liii (1931), pp. 277-287. 
U. S. BUREAU OF ANIMAL INDUSTRY 

McBryde, C. N., Niles, W. B., and Cole, C: G.: Experiments to determine 
the effect of sodium hydroxid and calcium hydroxid on the v m s  of hog cholera. 
Jour. A. V. M. A., lxxk (1931 n. s. 32 (l), pp. 87-89. 

the larvae of the swine kidney worm, Stephnarus dentatus. Jour. A. V. M. A., 
lxxk (1931), n. s. 32 (3), pp. 359-375. 
IOWA STATE COLLEGE 

Rucks, Wlly, and Murray, Chas.: Infectivity of the cells of hog cholera 
blood. Jour. A. V. M. A., lxxviii (1931), n. s. 31 (5), p . 691-702. 

Schwarte, L. H., and Dukes, H. H.: The action ordrugs on the cardio- 
vascular mechanism of the pig. Jour. A. V. M. A., lxix (1931), n. s. 32 (2), 
pp. 180-194. 

Schwarte, L. H., and Dukes, H. H.: The nervous regulation of respiration 
in the pig. Jour. A. V. M. A., lxxix (1931), n. s. 32 (2), pp. 195198. 

Dukes, H. H., and Schwarte, L. H.: The blood pressure of the pig and the 
influence of non-nervous factors on the cardiovascular apparatus. Jour. 
A. V. M. A., lxxix (1931), n. s. 32 (l), pp. 37-62. 

Schwartz, Benj., and Price, b . W.: Infection of pigs through the skin with 

DISCUSSION 
PRESIDENT CONNAWAY: This excellent report and the papers are before 

you for discussion. Will anyone discuss Dr. Doyle’s paper? I am sure there 
are very important points in connection with this that might be touched on 
by others here. 

DR. T. H. FERGUSON: I would like to ask Dr. Doyle if he has done anything 
in the way of experimenting with iron or copper in relation to the handling of 
these pigs. 

DR. DOYLE: We found that the individual administration of various forms 
of iron, ferric chlorid and ferric oxid, enabled the pigs to maintain a relatively 
high hemoglobin level. But the end-results of those experiments were some- 
what disappointing, in that the pigs which were given iron to prevent anemia 
were not, as a rule, satisfactory pigs a t  three to five months of age. 
To put it another way: In our experience there was just as high a propor- 

tion of runts in the pigs that were given iron at  from three to five months of 
age, as there waa in the control pigs. We think that the use of the sod, a t  
least under our conditions, either inside or outside, IS a more practical way of 
preventing the disease and that the end-results are more satisfactory. 

DR. FERGUSON: To what medicinal property in the sod do you attribute 
the good results? 

DR. DOYLE: Of course, we have not made any determination of that. 
You understand that if a pig can be brought to eat a good ration, that pig 
will be protected against anemia to quite an extent. Of course the imprac- 
tical thing there is to get a pig to eat the ration the first week or ten days after 
it is born. 

DR. E. M. NIQHBERT: How do you administer it? 

4 
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Da. DOYLE: By means of a small dose-syringe. 
DR. BROWN: I might explain the Comm$tee’s desire in having Dr: DoyI$s 

paper before this body. Where the practitioner is constantly d e a w  T t h  
post-vaccination trouble, I thmk this anemia contributes to that situahon. 
To the practitioner and control men, this may be one of the underlying causes 
for post-vaccination trouble. 

PRESIDENT CONNAWAY: There are no apologies needed for this paper being 
presented. It has a worthy place. 

DR. A. T. KINSLEY: The quietness of the audience is rather surprising after 
hearing splendid papers like those of Dr. Doyle and particularly Dr. Baker, 
and the report of this Committee. I have certainly enjoyed what has been 
given. 

I was particularly interested to note that the Committee recommends a 
close survey for swine erysipelas. That is one malady that in some sections 
of the country is apparently on the increase. I noticed also that Dr. Baker 
particularly mentions swine-pox. In parts of the Corn Belt just recently there 
appears to have been a rather virulent outbreak of Swine-pox. Please note that 
I say “apparently swinepox.” No other malady has been found. This disease 
has affected herds that have been immunized three and four months as well as 
herds that had not been treated with anti-hog cholera serum and virus. Thus 
far, as far as I have been able to find in records, there has not been a previous 
report of virulent swine-pox in this country. In some herds it has killed ten 
and fifteen per cent of swine, if the diagnosis is correct. 

PRESIDENT CONNAWAY: Some presidents are a little bit hard to keep down 
when these matters come up for discussion. A president, of course, is supposed 
simply to preside and let everybody else do the talking. But sometimes matters 
come up in which the President is justified, I think, in taking a part in the 
discussion. 

This matter of swine erysipelas (rotlauf, as the Germans call it; rouget, as 
the French call it) is something I have never seen in America. It may be here. 
We may have something that looks like it. I have seen it in Germany. It 
is something that we do not want in America, if we can keep it out. If it-is 
here we ought to get after it and eradicate it. I think we ought to restrict 
the use of vaccines for this disease. 

In the old country they use a double vaccination. Once we get that thing 
started, double vaccination against it here and there over this country, we 
will have plenty of it. 

Dr. Marsh, in another meeting, mentioned some experimental work that 
he was carrying on, in which he is using some of those viruses in his work. I 
think our experiment stations ought to have a big quarantine around to keep 
those viruses, that are not indigenous to America, inside of those laboratories 
and make it impossible for them to get away. He mentioned using some of 
Lederle’s products in these experiments. Here is a danger-point in the spread 
of a disease that we may not have in this country. We may have something 
like it. If we do have this, it will prove a very serious thing if it gets away 
from u8 and out into the herds of the country, from the laboratories. 

Are there any points in the report that you want to discuss? If there is no 
discussion, I would like to know who is here from Oklahoma. I had a telegram 
from Dr. Hisel stating he couldn’t be here, and if he had been here he would 
have talked about the measures of control for hog cholera. Just recently they 
had a regional meeting of the control officers of CL group of states. Dr. Wirtz, 
will you come forward and tell what was done at  that meeting? 

DR. J. H. WIRTZ: I am here, pinch-hitting for Dr. Hisel. 
Last week we had a meetin in Oklahoma City, called by Dr. Hisel, of 

representatives of the state andfederal forces of the states of Texas, Afkansas, 
Missouri, Kansas and our own, to discuss some of the things pertaming to 
hog diseases, primarily the spread of hog cholera, both as an intrastate and 
interstate movement. 

In our state we think it is getting to be quite a serious proposition, particu- 
larly the trucking of hogs from one county to another and across our state 
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borders on the south, north and east. We have run down numerous outbreaks 
of hog cholera as well as swine plague, and others that have been directly 
traceable time and again to these unregulated shippers by truck and also by 
rail. 

Of course, you know, I suppose, a number of the states are up against a 
Similar proposition at  this time in the trucking business. It is a hard thing to 
regulate. It has been-largely unregulated. We all know it is a big proposition; 
yet a t  the %me time it appears to us that there must be some restriction of it, 
if we are going to maintain the hog industry. 

We had a full day’s meeting there that we feel will be conducive to a lot of 
good. A lot of different thoughts were brought out there. We got some of the 
men thinkine on’ the proposltion from just a little different angle than they 
have been thmking in the .paat. 

There was a representatme from Washington there. The Bureau was repre- 
sented, I believe, from about a11 of the states, as well as state representatives, 
and we had representatives from some of the principal railroads and also 
national stockyards representatives. In that we tried to have all phases of 
the situation touched on and let the different people present different angles 
of the thing. I believe Dr. Williams has a copy of some resolutions that were 
passed a t  that time and will probably be presented to this body for considera- 
tion and thought, before this meeting is over. 

There are a number of hog-producing s ta teeNorth Dakota, Iowa, Illinois 
and Nebraska-that we feel are undoubtedly up against a similar proposition. 
No doubt they will be vitally interested in some sort of regulations. 

Dr. Hisel regretted very much that he was unable to attend ths meeting. 
If he had been able to attend he probably would have been able to present 
the thing as he sees it and as he feels it, in much better shape-than I am able 
to present it to you. But that, in substance, is what we had in mind, and we 
hope that this body will be able to ve it some consideration. I am sure 
that if they do, we will eventual1 , f n o t  now, get some regulations, either 
through this organization or p e r L r  with the cooperation of the federal 
government, that will help considera ly in the movement of swme. 

I believe the federal regulations that control the movement of swine are 
much more limited than the are in reference to the movement of cattle and 
other live stock. We feel tLt some addition would be very beneficial and 
necessary. (A lause) 

PRESIDENT RNNAWAY: This is a question on which perhaps some of 
you mi ht  have something to sdy, in regard to the better control of the move- 
ment of swine from state to state.  his trucking proposition is a new thing 
that is bringing up new problems. 

DR. BROWN: I think action should be taken by this body relative to the 
report. I move its adoption. 

. . . The motion was regularly seconded and carried. . . . 

PRESIDENT CONNAWAY: We will take up the next item, “The Advantages 
and Disadvantages of Pasteurization of All City Milk,” by Dr. W. A. Evans, 
Chicago. (Applause) Dr. Evans needs no introduction. He has been before 
us on previous occasions and we are glad to have him with us again. (Applause) 

THE ADVANTAGES AND DISADVANTAGES OF 
PASTEURIZATION OF ALL CITY MILK 

By W. A. EVANS, Chicago, Ill.  
MR. PRESIDENT AND GENTLEMEN: 

I appreciate the opportunity of renewing old acquaintances 
and of making new ones. It gives me a very great deal of pleas- 
ure to come to these meetings, as I have been doing for approxi- 
mately a quarter of a century, and reflecting upon the progress 
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that has been made in the control of animal diseases in that 
period of time. 

We are asking you today t.0 transfer your attention suddenly 
from the diseases of hogs to a matter of administrative control 
of milk and that, largely, from the standpoint of the human 
consumer. There are to be six papers in this symposium, and 
of the six, four are to deal with milk exclusively, one with milk 
and meat, and one with meat. 

Again, the discussion is to be not on the general subject, but 
on the matter of the administrative control of certain procedures 
for the protection of the consumers of milk. This presentation 
on my part will be brief. It has to deal with but a small phase 
of the subject. If you will note, the subject is “The Advantages 
and Disadvantages of Pasteurization of All City Milk.” 

I take it that what you want from me is an unofficial state- 
ment of the official attitude on this question, “How does a 
person, who isn’t an official, estimate the present opinion of men 
in official position, as to whether all milk, sold in the community 
for human,consumption, should be pasteurized?” It is to that 
point that I shall speak, and to no other. 

I heard once of a junior officer in the United States Army, a 
man with a rank below that of captain, who had served in many 
positions and in many localities in the country, and who had a 
reputation for being difficult to get on with. He at last found 
himself in charge of a small detachment of troops, at a very 
isolated post in a sparsely populated part of the country. 

In  the discharge’of his duties as such, he made a recommenda- 
tion to the War Department. He was acting captain, and as 
acting captain of his company he passed favorably upon the 
recommendation that he had made to his superior officer in his 
capacity of a junior officer, as I have said, approving of the 
recommendation. He mas also serving as a district commander 
in this inconsequential district, and he then passed up these 
recommendations to himself in his superior capacity, first his 
recommendation favorably as a junior officer, and then his 
favorable endorsement of the recommendation as acting captain. 
When it came to him for considera-tion as an acting district officer, 
he disapproved of itl. (Laughter) Then he sent the documents 
in the case to the War Department at Washington. 

The man to whose attention it came there knew something of 
his history. He wrote back to him: “Wherever you have been, 
in your entire history in the Unibed States Army, you have 
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quarreled with everybody with whom you have come in contact, 
and I now notice you are quarreling with yourself.” (Laughter) 

I am afraid that the official attitude of health administrators 
might be open to the same objection. There is no way of deter- 
mining just what that action is, and all that we can say is that 
it is not infrequently contradictory. These officials not infre- 
quently quarrel with themselves ; in their non-official capacity, 
they sometimes say things which they disapprove of in their 
oficial relations. 

Nevertheless I will assume that that which you want to hear 
from me is what I think is the consensus of opinion, in so far as 
there is consensus of opinion, on the question of whether all 
milk sold for human consumption should be pasteurized. 

The question, as it is put, presupposes that pasteurization is 
advantageous. It presupposes that that question has been 
settled; that the objections to it, which were argued some twenty- 
five years ago, have been discounted, and that after a balance 
has been struck between the good and the bad, there is a matured 
opinion to  the effect that as far as the greater part of the milk 
supply is concerned, i t  should be pasteurized, and that such 
action should be compulsory. Of course, that is as it should be. 

Chicago passed its pasteurization ordinance twenty-four years 
ago, and we have had twenty-four years of experience with it, 
and, in consequence, are prepared to  answer the objections to it 
out of the experience of twenty-four years. 

New York City is in its eighteenth year of operation under a 
similar ordinance. There are scores of cities that have had 
more than ten years of experience, and hundreds that have had 
approaching ten years of experience under compulsory pasteuriza- 
tion, and therefore it is proper, it is natural, that opinion on that 
point should have matured, should have been accepted, and the 
question should no longer be one of discussion. 

If I am asked to answer categorically how the health depart- 
ments feel about the compulsory pasteurization of all milk, I 
think I would answer, “NO, such is not the prevailing opinion 
of these health departments.” Why that opinion? Why is it 
that they are not in favor of compelling that all milk should be 
pasteurized? In the first place, if all milk were compulsorily 
pasteurized, it would bring to an end the production of certified 
milk. There have been occasions when certified milk has been 
pasteurized. For instance, in 1916, in this community, for a 
comparatively short while, in the face of a threatened epidemic 
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of poliomyelitis, the certified milk of the community was pas- 
teurized. There are other illustrations that might be cited. 

Certification can persist and will, in spite of a short period of 
pasteurization, but if compulsory pasteurization of certified 
milk was enacted and became continuous over the years, a 
regular procedure, unquestionably, in the course of time, it 
would operate to wipe out the production of certified milk. 
Health departments do not believe that that would be advisable 
or even advantageous. In the first place, they are very glad to 
have this body of people, the producers of certified milk, and 
those who are enagaged in its voluntary control, in the field 
for research work that they will do, for educational or propaganda 
work they will do, for public education they will bring about, for 
building up a public opinion that has been of service in milk 
control. They are against wiping out certified milk because they 
Mlieve that there should be 8 supply of raw milk available for 
those who for any reason whatsoever wish to make use of it. 

In the first place, it is an outlet against the charge that the 
milk business is on a compulsory basis. In any government 
activity it is a pretty good idea to have an outlet for the steam to 
blow off, and in the milk business this offers an outlet for the 
blowing-off of surplus steam; otherwise the boilers might burst. 

It is of service from that standpoint. We do not know all that 
we should know about nutrition. We believe that most of the 
important things with relation to nutrition are decided, but how 
new is this entire matter of vitamins? There may be other things 
yet to be discovered. There may be factors having to deal with 
nutrition that are of importance, that we know nothing about. 
Certain it is that there are some people who are engaged in the 
feeding of children who want kept available a supply of raw 
milk. Perhaps they can defend their position, and perhaps they 
cannot defend it. But, whatever the decision may be, they 
want it. They think they are justified in wanting it, and we are 
not in a position to prove that they are not justified in wanting 
it. We are in favor of maintaining for them an available supply 
of raw milk that is reasonably safe. We are in favor of it for 
other reasons. 

There is no question but that the people who are interested in 
certified milk have been of very great service in solving certain 
of the milk-control problems, for instance, the matter of epidemic 
streptococcic infection or streptococcic sore throat. Very valu- 
able research work, valuable for health departments, valuable 
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in the control of disease in human beings, and valuable in veter- 
inary work, has been done by the people who are interested in 
certified milk. We would have suffered a distinct loss had that 
body of people not maintained their interest in milk-production 
and had not supported, financially and otherwise, the valuable 
work that has been done on epidemic streptococcic infections. 

Again, I don’t think there is any question-but that the certified 
milk people have been of very great help in our tuberculin-testing 
and tuberculosis-eradication programs. 

We are now confronted with another problem which you know 
very much more about than I do, and that is the problem of 
undulant fever. I first heard of that infection in connection 
with the milk supply of a large city. I believe that it was brought 
to our attention by studies that were made in San Francisco, on 
the milk supply of a part of the city of San Francisco. I haven’t 
a doubt but that there will be dontinued contributions to the 
study of undulant fever that will come from the research sup- 
ported by the people who are producing certified milk. 
. I think health departments are very generally of the opinion 
that the safest milk is pasteurized milk, when there are breaks, 
and there are breaks, of course, in the production of pasteurized 
milk, at some point or other before it reaches the consumer. 
But after due consideration has been given to all of this, the 
safest milk that we have is pasteurized milk. Yet I think the 
record will show that certified milk is reasonably safe, and that 
health departments that permit it to be sold in the community, 
are not violating their obligation to protect the people. There 
have been breaks with certified milk as there have been with 
pasteurized milk, but they are infrequent; they are not of great 
importance. I can easily see how a health commissioner would 
feel, though he had done no great harm, by permitting certified 
milk to be sold in his community, no harm that was great enough 
to offset the good that was being done, by permitting it to be 
sold in the community, Of course, everything that we have to 
deal with is composed, in part, of disadvantages and, in part, 
of advantages. My argument is that the advantages outweigh 
the disadvantages. 

Now this final point: As far as I know, there is left nowhere 
in America an illustration of what an industry can do in the way 
of self-control, except certified milk. In various parts of Europe 
there are industries that undertake to control their own industries 
and to guarantee to the consumer that the products they market 
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are safe products to use: The peoples of those European countries 
have accepted those guaranties, have confidence in their prod- 
ucts and make use of them. For instance, a very good illustra- 
tion is the oyster industry of England, in which there is no govern- 
mental regulation or control, in which the regulation and control, 
including research work, and other matters of administrative 
control, as distinguished from research work, are in the hands of 
the industry itself, and it works very well indeed. 

I can see certain advantages in having this method of control 
adopted in certain fields in the United States. The only illustra- 
tion of it that I know of is that of certified milk production which 
in every city that I think of, except one, is under the control of 
the industry, without any particular supervision by the Depart- 
ment of Health. I think health departments are very anxious, 
are quite willing, t o  see this control continued, to see how well it 
works out in the milk industry, with a possible view that it may 
be an advantageous method of producing food products in other 

a industries. (Applause) 

PRESIDENT CONNAWAY: We thank Dr. Evans for this fine presentation. 
We will call on Dr. Ward Giltner to ask and answer the question, “Why 

Certified Milk?’’ (Applause) 
DR. GILTNER: Mr. President and Gentlemen: I didn’t ask the question, 

and I answered it only within the last few hours. 
If I may take a minute to defend myself, Mr. President, there has been a 

great deal of embarrassment to me by repeated questioning as to whether I 
have attended a certain show in this city. I resent it very much. I spent my 
evening at  an entertainment in which the Lord Himself appeared and I was 
very much impressed with the fact that on a number of occasions He was very 
much displeased with His experiment on earth. I hope that in these latter 
days His displeasure is not so great with our efforts. But my occasion for 
speaking abput this is that in our distinguished President we sons of Shem 
have persomfied the good Lord Himself. 

It would have been a great pleasure for me on this occasion to have heard 
from someone who is qualified to speak on this subject, someone to answer 
this question, even if it were one so biased as Dr. Harris Moak, or one of our 
own brethren, Dr. Hardenbergh. 

I am like Dr. Evans. I make no claims that I am presenting a consensus of 
opinion unless it is the consensus of my own opinion. I wish to say that neither 
Dr. Evans nor myself was informed as to what the other was going to say. 
So, if I repeat Dr. Evans’ speech, I hope you will pardon me, and I myself 
will regret that I couldn’t have made my speech first. 

. . . Dr. Giltner then read his paper. . . . (Applause) 

WHY CERTIFIED MILK? 
By WARD GILTNER, East Lansing, Mich. 

Dean, Division of Veterinary Medicine, Michigan State College 
Milk is justly a highly recommended and a none too widely 

used food. Even in the diet of the most intelligent social groups 
of the highly civilized nations that are most advanced, economi- 
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cally, milk could well be used in larger quantities. It is deplor- 
able that so little milk is used by the ignorant and economically 
depressed. Milk possesses the defects inherent in its virtues. 
It is potentially a very unsatisfactory as well as a dangerous food. 
Its quality may be markedly altered and its safeness may be 
rightly questioned in many instances. Hence, milk is naturally 
a variable food product. It is not too difficult for a group to 
become accustomed to a product of poor quality especially if 
the aesthetic considerations alone'are involved. As far as milk 
is concerned this is the case in many sections, especially in foreign 
countries. If the altered quality goes beyond the aesthetic and 
involves the nutritive properties it is still possible, but perhaps 
both economically and hygienically undesirable, for humans to 
adjust themselves to the lower standard. It might even be said 
that it is possible for society to adapt itself to the results of the 
use of milk laden with pathogens of either bovine or human 
origin, but that would be a type of adaptation utterly out of 
consonance with standards which many (I date not say most) of 
the social groups in this country have come to insist upon during 
the past two or three decades. 

The remedy for evils associated with a naturally variable 
product, whose variants are dangerous or unsatisfactory, is 
artificial standardization whenever that is physically possible. 
Theoretically it seems to me that it would be possible to stand- 
ardize milk with respect to practically all its constituents and 
properties and within rather narrow limits, although it must be 
confessed that there are almost insuperable difficulties, such for 
instance as those imposed by seasonal effects on cattle food and 
the consequent effects on vitamins of milk. However, there is no 
widespread demand for a narrowly standardized milk. Almost 
without dissent we accept grades of milk. Obviously these 
grades must differ in some respect and equally obviously the 
variation must involve quality only and not safeness. I use the 
term safeness practically as the equivalent of the absence of 
living pathogens. Quality certainly does vary, from the nearest 
approach to the ideal, down to that which may involve elements 
of danger. Therefore, in standardizing market milk, we must 
inaist on safeness and grades of quality that a t  least exclude 
offensiveness. 

A definition of certified milk is virtually a definition of what 
may be considered as nearly ideal raw milk as is practicable. 
It is so nearly ideal that its practicability is restricted, since it 
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enjoys only a very narrow distribution. The total amount of 
certified milk distributed in this country in comparison with the 
total amount of fluid milk used justifies the assertion that it 
plays quantitatively a negligible r6le in the fluid milk supply of 
the people. In very many communities of considerable size there 
is available no certified milk whatsoever. 

Certified milk as an ideal can be criticized, aside from the 
economic aspects, only on the basis of the possible danger from 
pathogens of either bovine or human origin. It must be admitted 
that the possibility of this danger exists and at  the same time 
that everything scientifically possible and economically feasible 
is done to obviate this danger. Likc all things touched by the 
hand of man, certified milk has been a product of evolution. 
The producers have had to contend, not only with the inherent 
decomposability of milk, but with bovine diseases transmissible 
to man and with human carriers of pathogens who might make 
direct or indirect contacts with milk. A battle has been more 
or less successfully waged against bovine tuberculosis-recently 
with more success than formerly-and a battle is being waged 
quite intelligently and hopefully against brucellosis while strep- 
tococcus mastitis remains a very elusive problem. Science has 
furnished medicine with fairly good tools for the detection of 
human carriers. Bearing in mind the fallibility of mankind, it 
must be admitted that within his limitations man has made 
in certified milk a reasonably safe milk of very superior quality. 

Personally I have no patience with the critics of pasteuriza- 
tion. I believe in pasteurization and I do not believe that scien- 
tific pasteurization per se has any serious drawbacks. But I am 
unalterably opposed to commending the pasteurization of a 
milk of low grade or to substituting pasteurizing for more logical 
methods of handling infectious diseases of cattle and human 
carriers of pathogens. On the other hand, I am sufficiently 
pragmatic to accept a low-grade, pathogens-inhabited milk 
properly pasteurized as an alternative to no milk at all. On the 
whole-not in every specific i n s t ance1  would be inclined to 
accept low-grade milk without pasteurization rather than the 
alternative of no milk at  all. 

I venture to assert that, because of the personal factor incvi- 
tably involved, there is just as great a source of danger due to 
the shortcomings of pasteurization as there is due to the rather 
remote possibilities of pathogens in a high-grade, raw milk such 
as certified milk. I further suggest for your consideration the 



378 WARD GILTNER 

possibility of greater ultimate damage to the public from lowered 
milk consumption due to unwarranted charges and counter- 
charges about milk safeness than from normal or stimulated 
milk consumption based on confidence in all grades of milk 
available on the market. Neither the public nor the milk pro- 
ducer has anything to gain by the futile agitations of sanitarians 
relative to the danger of tweedledum due to the fact that scien- 
tific measurement with ultra-precision instruments has shown 
tweedledee to be a shade better. 

My justification of certified milk is that it constitutes an 
ideal and I condemn any movement that will tend to weaken 
this ideal. We owe a great debt to the certified milk producers 
of America. They alone have had the courage to set their ideal 
for fluid milk at the ultimate of perfection. They above all 
others have striven toward scientific knowledge, adequate 
equipment and practicable methods for the production of a 
product above criticism. That their standards are so high that 
most of us cannot use their product is certainly no warrant for 
condemnation or adverse criticism of them and their products. 
Let us recognize that the comparatively high quality of the 
market milk available to us, the hoi polloi, owes its position to 
the pace set by certified milk. We all believe in education, but 
we can’t all go to Harvard. However, we can thank God for 
Harvard and what she has done for education, let us say, in our 
state colleges. 

Let the certified milk producers worry about the economics 
of their situation. Let them worry about whether they shall 
pasteurize their certified milk. If they decide to or if they are 
required to pasteurize it, it will still be the best milk available. 
I would not advise bringing public pressure to  bear to the end 
that certified milk be pasteurized. I might advise the pasteuriza- 
tion of certified milk in certain cases or under certain circum- 
stances . 

In conclusion let me say that I have taken it for granted that 
all live stock sanitarians are equally familiar with the require- 
ments for certified milk and with the almost chaotic state with 
respect to requirements for all other milk. I have tried only to 
present a point of view. Why certified milk? Because it is an 
ideal realized, it is true, only on a small scale, but realized never- 
theless. It is an ideal set up in a motley company of milk 
products that need the stimulating influence of an ideal. It is a 
modest ideal, not a militant one. To paraphrase Saint Paul, it 
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suffereth long and is kind, it envieth not, it  vaunteth not itself, is 
not puffed up, doth not behave itself unseemly, seeketh not its 
own, is not easily provoked, thinketh no evil, but rejoiceth in the 
truth. 

The greatest compliment that can be paid to any milk is to 
say that it is the equivalent of certified milk. The nearer our 
fluid milk supply approaches certified milk in quality, hence in 
methods of production, the better off will be those who use raw 
milk and the better off will be those who desire a pasteurized 
milk. Any movement in the direction of substituting pasteuriza- 
tion for either standards of quality or standards of safeness is in 
the wrong direction. Pasteurization is a precaution when 
superimposed upon high-grade milk; it is a substitution and a 
makeshift when employed with low-quality or pathogens- 
carrying milk. Precautions are sometimes desirable and make- 
shifts are all too frequently necessary. But ideals are also 
desirable and they are necessary if progression rather than retro- 
gression is to characterize the market-milk business. The certi- 
fied milk people have furnished the only acceptable ideal for 
milk, they have never been legally coerced into maintaining a 
safe standard, they do not oppose the safeguards demanded by 
inferior grades of milk, they ask no favors, they spend money 
lavishly in enterprises that may yield benefits diffusible through- 
out the whole milk industry, they are engaged in a business that 
the dairyman, the sanitarian, the general public and they them- 
selves may be proud of, and they mind their own business. I 
personally can’t afford to drink their milk, but I am all for them. 
May their ideals ever remain high and may they find means 
whereby their price for milk may become low. 

PRESIDENT CONNAWAY: We will pass to the next number, “City Meat 

. . . Dr. Koen read his paper. . . . (Applause) 
Inspection,” by Dr. J. S. Koen. (Applause) 

CITY MEAT INSPECTION 
By J. S. KOEN, Suint Louis, Mo. 

Chief Meat Inspector, Division of Health, Department of 
Public Welfare 

For many years Saint Louis has had some twelve meat- 
packing establishments and slaughtering plants that have been 
operating under U. S. government meat inspection supervision. 
It also had about 48 other plants where slaughtering was con- 
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ducted without inspection. Besides these there were many pro- 
cessing plants operating without inspection. Nearly 50 per cent 
of all the meats and meat products consumed in the city came 
from the uninspected houses. The competition for business 
between the inspected and the uninspected plants was very 
keen. It became so keen about a year ago that a meat war 
between the two groups resulted. Then a number of the inspected 
plants banded together and started a campaign of education on 
inspection. They employed a publicity director who organized 
a Committee on Meat Inspection. Membership on the Com- 
mittee includes representatives of the Better Business Bureau, 
Catholic Women’s Council, Child Conservation Committee, 
Council of Jewish Women, Federation of Women’s Clubs, 
National Congress of Parents and Teachers, Saint Louis Medical 
Society, Saint Louis Steward’s Club and the Women’s Christian 
Temperance Union. 

An extensive progaganda campaign was waged by large news- 
paper and billboard advertisements, house-to-house canvassing, 
visiting schools and even churches, the distribution of hundreds 
of thousands of bulletins on the benefits and protection afforded 
by U. S. government inspection of meat and meat products; the 
organization of meat markets, restaurants, chain stores, city 
institutions and hospitals, country clubs, etc., to buy and sell 
only “U. S. Government Inspected” meats and meat products. 
Lectures on meat inspection were held whenever and wherever 
an audience could be found that would listen (and most of them 
listened) and in every way the doctrine of inspection was preached. 

For 35 years Saint Louis had U. S. government meat inspection 
and did not know it. After this advertising campaign the whole 
world knew it. 

At first the large billboards carried the announcement : 

50% OF ALL MEATS SOLD IN ST. LOUIS COME FROM U. S. 
GOVERNMENT INSPECTED PLANTS i 

Several weeks after the advertising campaign was started, 
these billboards were changed to read: 

78% OF ALL MEATS SOLD IN ST. Lours Now COME FROM 
U. S. GOVERNMENT INSPECTED PLANTS 
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In the meantime, two ordinances had been introduced in the 
City Council providing for city inspection over those plants not 
under government supervision. Both were defeated. But, the 
latter part of June, a new ordinance was introduced and passed 
without opposition. It even had the support of the uninspected 
plants. This ordinance is one of the best, if not the best, meat 
inspection ordinance over passed by any city. This is true 
because it follows very closely the rules and regulations of the 
U. S. Bureau of Animal Industry. These rules represent the 
best judgment on meat inspection service that can come from 
25 years of intensive study and experience since the Meat Inspec- 
tion Act of Congress, of June 30, 1906, became operative. 

The U. S. government meat inspection service is the best in 
the world. It is the pride of America and the envy of every 
other nation. 

I consider it an honor to have been a member of the B. A. I. 
meat inspection force and to have assisted in the inauguration of 
the new meat inspection law. It was my privilege to remain a 
member of that force for seven years thereafter. Since then I have 
tried to keep in close touch with the progress of that service and 
for those reasons I make the above claims for federal meat 
inspection. v a  

Saint Louis d a  well to pattern its ordinance after the govern- 
ment standard. 
On August 17, I was called to Saint Louis to take charge of the 

new Meat Inspection Section in the Department of Health as 
provided for in the ordinance. During the next few weeks all 
I had to -do was to make a survey of the uninspected plants, 
observe their construction and manner of operation, make recom- 
mendations for alterations or remodelling to meet the require- 
ments of the ordinance and inspection needs, then supervise the 
reconstruction and secure and install the inspection equipment. 

We also had to allay the many misgivings the owners of these 
plants entertained as to just what the city inspection was going 
to do to them. An office had to be found, furniture selected and 
placed, report forms devised and printed, and other details 
attended to. Civil service examinations had to be held for vet- 
erinary and lay inspectors, questions prepared and the papers 
graded. Ten veterinary and ten' lay inspectors were selected 
from the eligible lists thus created. These men had to  be taken 
on tours of inspection and instruction to the plants to which they 
were to be assigned. 
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The work of altering and remodelling the plants began the 
first week in September and progressed so rapidly that on 
October 12 we were able to inaugurate inspection service in 23 
slaughtering plants and a few of the processing plants. Each 
inspector was provided with a copy of the rules and regulations 
of the U. S. B. A. I. These had been furnished by Dr. J. R. 
Mohler, chief of the Bureau. Half of our inspectors had more or 
less experience in government meat inspection service. Assign- 
ments were made in such manner that those having previous 
experience could supervise and assist the inexperienced ones. We 
have applied the government rules wherever applicable and in 
every essential way we are maintaining a city inspection service 
comparable to federal inspection. 

We are conducting the same rigid antemortem and post- 
mortem examinations, we are making the same dispositions of 
diseased animals and carcasses, and we are conducting the same 
sort of reinspections and supervision over the preparation of 
meat products, as provided for under government supervision. 
To reach the same high standard of efficiency in every detail as 
maintained under federal inspection is our aim. We realize this 
can be accomplished only in time and by hard work. 

We are also maintaining supervision over some twenty pro- 
cessing plants that manufacture sausage, bone and boil hams, and 
in other ways process meats. There are six slaughtering plants 
and some ten or a dozen processing plants that are yet to come 
under our inspection service when they complete alterations and 
secure permits to operate. When these alterations are completed, 
the former “uninspected plants” will have spent approximately 
$200,000.00 in getting ready for city inspection. To have secured 
the expenditure of that amount of money under present condi- 
tions, and to get the plants in such sanitary condition that city 
inspection could be inaugurated within six weeks from our starting 
time, necessitated the utmost cooperation on the part of the 
owners of these plants. It affords me great pleasure to be able 
to report the finest cooperation imaginable and that there has 
been no friction worthy of mention. Because of the general 
business depression we asked only the minimum requirements for 
alterations. No attempt was made to force any one out of 
business, but rather to help them continue if possible. Some 
owners went far beyond actual requirements and have con- 
verted their old plants into veritable meat laboratories. The 
public is accepting city inspection in a most gratifying manner. 
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The ordinance provides that after October 1, 1931, no meats 
or meat products shall be sold within the city of Saint Louis that 
do not bear the stamp of inspection of either the Government or 
City. This time was extended to October 12 to give the unin- 
spected plants reasonable opportunity to get ready for inspection. 
There were some uninspected meats in each plant and consider- 
able in a few of the larger ones that had not been inspected at  
time of slaughter and therefore could not bear the legend, 
“Inspected and Passed.” In order to permit the sale of such 
meats and meat products we had square stamps made bearing 
the inscription, “St. Louis Approved Plant No. . . . .. ” All 
meats and products that had been prepared without inspection 
were then inspected and the approved stamp applied to those 
that were passed. In this way all meats received some sort of 
inspection and bore a stamp that permitted its sale. 

For the past month we have been giving considerable time 
and attention to sausage manufacturers. Farmers living in 
Illinois and close by in Missouri have for years been making 
sausage on the farm and bringing it into the public markets of 
the city, where it has been sold. Others peddled their products 
from house to house. None of the animals from which this 
sausage is made are inspected, so we have had to stop this 
practice. There are many individuals who, during the winter 
months, make and peddle “home-made sausage.’’ We have had 
to make a ruling that no meats or meat food products shall be 
prepared in any part of a building that is used as a residence. 
This ruling is bringing us some very interesting experiences. 
We are finding many insanitary practices and are having to close 
up many such places. I 

Sausage peddlers have likewise offered a serious sanitary 
problem. As a rule these peddlers are irresponsible and very 
insanitary, both in habits and in person. We are now requiring 
that every rrianufacturer of sausage secure and equip a room that 
is clean and sanitary and that can easily be kept in proper condi- 
tion. If he disposes of his products through peddlers, they must 
be provided with peddlers’ licenses. He must first wrap his 
sausage in oiled or glassine paper and then place it in a tight-fitting 
carton. Each carton must bear a stamp of inspection which 
contains his official plant number. The cartons must be placed 
in a dust-proof container that is provided with a compartment 
for dry ice. In this manner the temperature of the container 
protects the last pound sold as well as the first. The method of 
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wrapping assures all that the dirty hands of the peddler do not 
contact the product. The government regulations governing 
the use of preservatives and coloring have been adopted and are 
being used in our inspection. 

We believe in the movement now started favoring uniform 
meat inspection rules in federal, state and. city inspection services 
and are trying to help it succeed by adopting the government 
rules and regulations for our city inspection. 

We have received every cooperation from Dr. Mohler and the 
local Bureau forces of Saint Louis and East Saint Louis, for 
which we are very grateful. There is no rivalry between federal 
and city inspectors and there will be none. Each force will 
strive to give to the citizens of Saint Louis the best inspection 
service possible. The purple circular stamp of the Bureau and 
the purple shield stamp of the City now stand as guarantees 
that all the meat sold in the City is free of disease, is wholesome, 
and is fit for human food. 

PRESIDENT CONNAWAY: Dr. Cary will present a paper on “Who May 
Inspect Milk and Meat?” (Applause) 

DR. C. A. CARY: Gentlemen, as chairman of this Committee I want to 
say that I have taken up the subject of meat and milk inspection with the 
officials, as far as I could, in every state in the Union. 

With that big questionnaire that I put out to the different states and the 
reports that came in, I want to say that I have never been at the head of a 
committee which got so many varying reports, which were so difficult to 
summarize and report to you. You may say to me, “What is that due to?” 
It is due to the fact that milk and meat inspection, as far as the states go, is 
in a chaotic or rather a heterogeneous condition. I find that in some states it 
is under the head of public health; in other states, under the live stock ani- 
tary board; in other states, under a drug board; in other states, under s, 
dairy board, and in others it is under a regulatory board. None of these could 
give me a complete record of the work in the states so I could get all that I 
asked for in the questionnaire. 

I find this is due to the fact that in a great many of the states, state veter- 
inarians haven’t control of it, and if they have had control they have turned i t  
loose on account of politics. Some of them openly stated that to me. This is 
* a  great field, and it is our field. If we are going to occupy it, we have to 
occupy it regardless of politics. We have to get a little backbone and go after 
it. There isn’t a solitary state, as far as I know, that has compulsory milk 
inspection or meat inspection for the entire state. That is the truth, as far 
as my reports go. 

It is mostly confined to the cities. The cities, 
through the state laws, have been given power to enact ordinances governing 
meat and milk inspection, more frequently milk than meat. Some cases 
reported four cities in the state having meat inspection; some of them 
didn’t have any. Some of the states reported three or four cities having milk 
inspection. You see how incompletely we have covered the ground and 

* where we are at. 
Just a few words about who is doing this work. First, milk inspection. 

Milk inspection is most generally under the head of the boards of health. 
Moat of the inspectors are laymen or dairymen or persons other than veter- 
inarians. I don’t say that the veterinarian is the only man who can do all the 
milk inspection, but he is the best qualified, if he is properly educated. I 

What are the conditions? c 
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don’t mean that he would take up every bit of it, because there are some linea 
that might be handled by technicians, by dairymen and by others who are 
especially qualified, but not the ordinary sanitary engineer, the layman, or 
the average dairyman; they are not qualified. 

I asked the question, “How about the schools? Are they preparing men 
for this?” In nearly every instance the reply we got was that the veterinary 
colleges were not devoting sufficient time to either milk or meat inspection. 
We had a meeting the other day, of the deans of all the colleges. We brought 
this up. They are awake to this, and they are going to change their curricula 
to suit the condition, the demand, and it is a good thing that they are. 

Let us just see a few of the things that have taken place. In some of the 
states we have this: The cities alone are handhng nearly all of the work. 
In other states, we have the state and the cities; and in others, the cooperation 
of the federal government, the state and cities together. When they have this 
combinaton, generally s eaking, they have a veterinarian a t  the. head of it. 
Why? Because I thinkie is the only man who has the qualifications to look 
after the diseases connected with these two lines of work. I don’t say he is 
always qualified. One of the most noted men in this countfy on milk mspec- 
tion, the author of a book on milk inspection, wrote me ths reply: “One of 
the defects of the veterinarian is that nine out ten in my state think that all 
there is to milk inspection is testing cattle for tuberculosu.” When you look 
at  it that way and don’t take hold of this field any-farther than just looking 
at tuberculosis, you have just got started. That is all nght, but it doesn’t 
cover the ground. 

The colleges are responsible for that, probably; partly so, if not altogether. 
So we have to remedy this trouble if we occupy this field. Some of the colleges 
are rampant with the idea that we are getting an over-production. We had 
an over-production of crops, and now they say we are having an over-produc- 
tion of veterinarians. What is the matter with us? We are not occupying 
the field that is open to us if we will take it. How many more veterinarians 
would be employed in the United States if every city and eyery bunch of 
country towns and villages, would have meat inspection and milk inspection? 
How many would we employ? Well, I put the maximum a t  5,000 in .the 
United States. Right now there are somethmg hke 500 to 1,000 veterinanans 
in this work. You see what we can do. I am not here to Friticize you, but I 
say that if the state veterinarians and thc other veterinarians in the states, 
and the college men arc afraid to go after what belongs to the graduates of 
these colleges and the profession, what are we going to do? It is up to you 
to fight for what belongs to you. I don’t say you want to oust or crowd out 
any other men who are qualified, but I do say this work, meat inspection 
especially, belongs to the veterinarian. No other man is qualified for it. 
Milk inspection, in the main, and especially all disease inspection, belongs to 
the veterinarian. Are you going to take it? 

I want to say just one word and I am not going any farther because some- 
body will say, “You criticize." I have the reputation that every time I get 
up I am going to shoot at somebody. I don’t want to do that. I just want to 
bring this out to you so you will see what you are up against. 

I want to suggest that this organization and the American Veterinary 
Medical Association take this up and make it one of the live subjects of their 
profession and occupy this field. It is ours, so let us take it. 

What will that mean? It will mean we will have a greater demand for men, 
and we will take charge of a field that we will hold and control. There are 
Qnly. one or two things in the United States handled exclusively by veter- 
inarians. In  the United States Bureau of Animal Industry, meat inspection 
is handled altogether by veterinarians. You remember back a few years ago, 
the American Veterinary Medical Association and this Association appointed 
men to go to Washington to get a bill through to raise the standard of the 
United States Army veterinarian. We did that. We got that bill through. 
The Army veterinarians are on a good standard now. What did they do? 
They took hold of the meat and milk inspection of the United States Army, 
and there isn’t anybody who takes care of that but thc veterinarians. The 
M. D.’s don’t have anything to do with it. They have a right to say some- 
thing about milk and meat inspection under certain conditions because it is a 

. 
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public health problem, but the real work of this thing .belongs to the veter- 
inarian. I want you to get that, and I want you to hang to it. When you go 
home, I want you to fight for it in your cities, villages and states, and when it 
comes to be a government problem, fight for it just as we did in the United 
States Army, and as it has been wofked out in the Bureau of Animal Industry. 

I wouldn’t talk offhand to you hke this if I didn’t think you needed it. I 
just want to say one more word before I quit. This Committee has been up 
for a year. As Chairman of this Committee I have just run u against prob- 
lems that I didn’t know anything about. I found out that f cannot get a 
correct survey of meat and milk inspection of the United States from the 
veterinarians. I am going after another source, if you will continue this 
Committee. AU I ask you to do is to continue this Committee for another 
year. (Applause) 
PRESIDENT CONNAWAY: I sincerely hope you will take to heart the con- 

structive criticisms of Dr. Cary. 
We will now have the motion pictures by Mr. Brock. 

Mr. Brock showed motion pictures of the range conditions in 
Wiording. . . (Applause) . . . The meeting adjourned at  12:35 p. m. . . . 

. 

c.. 

THURSDAY AFTERNOON, DECEMBER 3, 1931 

The fourth session convened at 2:OO p. m., President Connaway presiding. 
PRESIDENT CONNAWAY: The afternoon program is on tuberculosis. The 

i%st paper is by Dr. T. S. Rich, Inspector in Charge, U. S. Bureau of Animal 
Industry, Lansing, Michigan, on “The Control of Avian Tuberculosis.” 
(Applause) 

. . . Dr. Rich read his paper. . . . 
THE CONTROL OF AVIAN TUBERCULOSIS 

By T. S.  RICH, Lansing, Mich. 
Inspector in Charge, U. S. Bureau of Animal Industry 

The subject assigned to me might lead to the assumption 
that this paper will discuss the control of avian tuberculosis as 
a national project, while, in reality, we are only bringing to your 
attention the result of eight years of observations in connection 
with the avian type of infection as it exists among poultry and 
swine in Michigan. 

In bringing this to your attention, I have mentioned several 
different methods used by us in the study of avian tuberculosis. 
These methods are discussed in the order in which they were 
used. Later in the paper I have again referred to these methods 
in order to show the result of that work after a lapse of time. 

It was recognized in the early days of our bovine tuberculosis 
control campaign that the poultry flocks were quite extensively 
infected in the southern part of the State and as the requests for 
information and assistance from flock-owners became more 
numerous each year, we considered it advisable to have, our field 
inspectors report all infected flocks that came to their attention 
while engaged in tuberculin-testing cattle in their regular line of 

Y 
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work. In gathering material for this paper we note that our 
earliest office records relative to tuberculosis among poultry were 
dated 1922 and from that date to November 1, 1931, we have 
reports covering 14,815 infected flocks, which have been located 
by our field veterinarians while engaged in the bovine tuberculosis 
control program. We note also that there were 291,344 flock 
inspections reported during that period, a work which has been 
done with small additional expenditure of money but, we hope, 
with a big return in the reduction of tuberculosis among our 
poultry flocks, due to the information that we have been enabled 
to drive home directly to the owners of infected fowls. 

Although we have never had funds or men available to follow 
up the infected flocks as we desired, we have endeavored to 
obtain information to determine the value of our efforts. As 
the value of field work of this nature is no greater than the records 
which are obtained, we began early to devise written forms for 
our field inspectors to include with their weekly reports, to be 
used as a basis for an ofice summary and which, when compiled, 
would give an intelligent record from which to make fairly 
accurate deductions. 

Aside from our regular field inspections as mentioned, we have 
branched out on several occasions to make special studies con- 
cerning avian tuberculosis. We obtained information relative to 
the percentage of tuberculous swine in certain counties. We 
tested out the theory which had been advanced that tuberculosis 
in fowls could be controlled through a careful culling of the flock. 
We also studied the possibilities of the tuberculosis-free, accredited 
farm, that is, a farm free from this disease in either cattle, swine 
or poultry. 

An investigation for the purpose of determining the percentage 
of tuberculosis in swine in Hillsdale and Clinton counties was 
made in the winter of 1923-1924. In this work we obtained from 
the U. S. Meat Inspection Division at Buffalo postmortem reports 
covering 46,638 hogs shipped from Hillsdale County to Buffalo, 
among which there were found 9,105 that were tuberculous 
(19.52 per cent). Of these 46,638 hogs, 13,264 were tattooed for 
the purpose of identifying ownership. Of the marked carcasses, 
16.8 per cent were retained for tuberculosis. The tattooing 
enabled us to identify, a t  postmortem, infected hogs coming 
from 39 farms. Upon visiting those 39 farms we found 13 where 
there were swine still remaining upon the farm. A double tuber- 
culin test, using avian tuberculin at the base of one ear and 
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standard tuberculin at the base of the other, was applied to 
those thirteen lots, which contained 214 hogs, with the result 
that 37 hogs (about 17 per cent) reacted as follows: 

1 reacted to the B. A. I. tuberculin only. 
5 reacted to both the B. A. I. and avian tuberculins. 

31 reacted to avian tuberculin alone. 
We also determined, either by tuberculin test or by postmortem, 
that the poultry flocks were tuberculous upon the farms where the 
31 avian-reacting hogs were kept. 

It was from this work in Hillsdale and Clinton counties that we 
became firmly convinced of the close relationship between the 
tuberculous swine and the tuberculous poultry on Michigan farms. 

As there appeared to be many investigators of poultry diseases 
who believed that tuberculosis in fowls could be controlled 
through culling, a drive was started in November, 1924, to cull 
the flocks of Adams Township, Hillsdale County. While the 
entire township was not covered, there were 151 flocks (containing 
15,377 chickens) culled, revealing through postmortem 85 infected 
fowls on 57 different farms. 

The work was carried far enough to demonstrate, first, that 
tuberculosis could not be controlled through culling and, second, 
that there was occasionally a chicken found under one year of 
age that had generalized tuberculosis. 

Furthermore, since it was demonstrated that only a small per- 
centage of tuberculous fowls showed clinical evidence of the 
disease, we were convinced that flock-owners should be informed 
they cannot eliminate this disease from their flocks through the 
culling out of the birds that are suspicious. 

It appeared from the work which had been done up to this 
time that it would afford us further information to have close 
supervision of the cattle, hogs and poultry relative to the control 
of tuberculosis upon several farms. We decided to term this 
“The Tuberculosis-Free-Farm Plan.” This project was started, 
April 21, 1926. Twenty-five farms were accepted upon which no 
tuberculous infection of any type was known a t  that time to 
exist. 

A physical examination was given the poultry, which showed 
that on three of the 25 experiment farms avian tuberculosis was 
present. Therefore, no tuberculin test was applied to the fowls 
on these farms. On the 22 farms where the test was used, there 
were 2,676 chickens tested with 34- per cent reactors upon 13 
farms. Nine farms showed no infection among the poultry. 

t 
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Therefore, of the 25 poultry flocks under observation, physical 
examination showed infection on three farms (12 per cent) and 
the use of tuberculin showed infection on 13 farms (52 per cent). 

In making this survey of the 25 farms according to our pro- 
posed (‘Tuberculosis-Free-Farm Plan,” as we have already said, 
we included the swine on the farms. However, there were three 
farms on which no swine were kept. A double tuberculin test 
was applied to the swine on 22 farms. There were 301 hogs 
tested, revealing 18 reactors, located on nine farms. Of these 
18 reactors, 10 reacted to both standard and avian tuberculins, 
one to standard only and seven to avian only. In other words, 
there were 17 of the 18 reactors which showed evidence of avian 
infection. 

From the small amount of investigational work carried on in 
this tuberculosis-free-farm project, we made the following 
deductions: First, avian tuberculosis in the individual bird is 
very similar to the same disease in the cow and can seldom be 
diagnosed by physical examination. Second, many fowls in 
prime condition are found extensively tuberculous. Third, 
tuberculin-testing of swine is practical and in our judgment the 
double test should be used on breeding hogs on all farms where 
either avian or bovine infection is known to exist, and, finally, 
in 1926, avian tuberculosis in both poultry and swine was spread- 
ing at an alarming rate in Michigan. 

We have mentioned the methods used in our studies of avian 
infection in Michigan to determine the most satisfactory plan 
to adopt in this state in the control of this poultry disease. 

We will now take up the present status of the avian situation 
and the plan which we expect to follow in our State, until we 
ourselves find, or some other state shows us, a more satisfactory 
method. 

In order to draw intelligent conclusions from the results 
obtained from our various activities, we made a careful survey 
of these findings to learn which plan appeared to be the most 
satisfactory and also to learn the conditions as they exist at 
present. 

As the flock inspection that had been made by our field veter- 
inarians was the most extensive of the measures tried, we desired 
to learn if the result which we had anticipated had been produced 
from the personal contact of the veterinarians with flock-owners. 
This work had enabled us to distribute about 30,000 copies of 
Farmer’s Bulletin No. 1200, ‘!Tuberculosis of Fowls,” and about 
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1200 copies of Farmer’s Bulletin No. 1554, “Poultry Houses and 
Fixtures.” A personal letter was sent to each owner of an 
infected flock. This letter read as follows: 

DO YOU KNOW? 

722-3 State Office Bldg., 
Lansing, Michigan. 

That if one fowl with tuberculosis is found in your flock the EFTIRE 
flock has been exposed and without doubt there are many others mth the 
disease. 

That a fat hen is OFTEN found to be ROTTEN with tuberylosis. 
That cullink will NOT EEMOVE all tuberculous fowls from a dweased 
flock. 

That a large percentage of tuberculous fowls DO NOT produce eggs. 
That the egg production of all flocks is GREATEST during their first 

year. 
That the LARGEST return from sale of fowls for slaughter is soon 

after close of first laying period. 
That to dispose of your ENTIRE flock annually and build a new flock 

from young chicks, provided that a FREQUENT CLEANING of the 
coops and yards is practiced, will not only bring you a LARGER IN- 
COME from our fowls but will remove 75% of all diseases, INCLUD- 
ING TUBE$CULOSIS from your flock. 

WHY WAIT? 
Start the new plan NOW and reap the rew&rd. 

T. S. RICH, 
U. S. Inspector in Charge 
Tuberculosis Eradication. 

As we have said, we were anxious to determine just how much 
value to attach to personal contact, with the attendant oppor- 
tunity to place the written matter. Therefore, a cross-country 
drive of 25 miles was made visiting every farm along a certain 
road. 

We found that 90 per cent of the flock-owners on this particu- 
lar road were building new flocks annually as advised by the 
field veterinarian and that not one infected flock was discovered, 
even though our trip took us through a section where there was 
extensive infection a few years ago. 

Following this trip a visit was made to 59 previously infected 
flocks, all of which we found were being changed annually. 
Forty-two flocks (70 per cent) were apparently free from infec- 
tion. In 17 flocks infection may still be lurking, as the owners are 
somewhat of a careless type. 

A second locality was then chosen where our records indicated 
that a considerable infection had been found. A visit was made 
by our inspectors to every flock in two entire townships. Three 
hundred thirty-two flocks, containing 27,641 fowls, were inspected. 
One hundred fifty-nine of these flocks were being rebuilt annually. 
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One hundred thirty-four were partially changed annually, the 
change being completed every two years, and 39 were making 
no change. Within this area there were 60 flocks that were 
known to have been previously infected. Of these 60 flocks, 
48 flocks :were being rebuilt annually and are now free from 
infection. Three flocks were still infected and there mere nine 
flocks upon which no definite conclusion could be made without 
the tuberculin test. 

Out of this re-inspection of the two entire townships, which 
contained 332 flocks, only ten flocks were found to be infected. 
May I add that these ten infected flocks were promptly cleaned 
up by their owners. 

We are convinced from these various investigations that the 
flock inspections, as made during the past several years by our 
field veterinarians, have been of great value, not only in locating 
the visibly infected flocks, but also in spreading information 
which is valued by the flock-owner. 

Through the U. S. Meat Inspection Division we learned that 
above 14 per cent of the hogs slaughtered at  Detroit are retained 
for tuberculosis. As we are convinced that the avian type of 
infection is responsible for the greater part of this infection 
among Michigan hogs, it became necessary, if we are to be suc- 
cessful in controlling that infection, to determine, not only 
what part of the 14 per cent was among Michigan hogs, but also 
to determine the most extensively infected areas within the 
State. Therefore, early in June, 1931, we made a study of the 
problem at  the Detroit stockyards. We learned that it would be 
possible to tattoo the hogs upon arrival a t  the yards in such a 
manner as to identify the ownership, as well as the locality from 
which they came. 

Up to November 12, we have tattooed, at Detroit, 8,637 
Michigan hogs and followed through postmortem 29,609 hogs 
shipped in from other states, with the following result: Of the 
Michigan hogs, 359 (4.15 per cent) were retained for tuberculosis. 
Of the imported hogs, 4,235 (14.3 per cent) were tuberculous. 

The 8,637 Michigan hogs came from 1,057 different farms 
located in 27 counties. There were 167 infected lots. The 
largest number, 50 lots, were from Washtenaw County, where 
we believe less educational work has been done than in any 
county in the State. 

We also learned, from 571 hogs coming from 78 different farms 
in Hillsdale County, that 28 hogs from 12 farms were infected 
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(3.19 per cent). You will remember that in 1923 and 1924, 
19.5 per cent of the Hillsdale County hogs were infected with 
tuberculosis. Today it appears to be less than 4 per cent. 

Upon receipt of reports from Detroit giving the names and 
addresses of owners of infected hogs, a letter is sent to each 
owner, which reads as follows: 

722-3 State Office Bldg., 
Lansing, Mich. 

DEAR SIR: 
DO YOU KNOW? 
That hogs shipped by you recently to Detroit were found tuberculous 

at slaughter. 

CULOSIS-BOVINE (cattle), AVIAN, (poultry) or HUMAN. 
That DUE TO the EXTENSIVE INFECTION OF TUBERCU- 

LOSIS AMONG POULTRY IN THE SOUTHERN HALF OF 
MICHIGAN a great number of INFECTED HOGS from that territory 
HAVE GOTTEN THE DISEASE FROM POULTRY. 

That W E  DESIRE TO ASSIST YOU m riddmg your premises of 
this infection, therefore, ou will please find enclosed several bulletins 
concerning tuberculosis d i c h  WE EARNESTLY RE& UEST THAT 
YOU RZAD carefull and THEN PLEASE CALL upon us FOR 

Respectfully, 

That HOGS READILY CONTRACT ALL TYPES OF TUBER- 

FURTHER ASSISTA~CE. 

T. S. RICE, 
U. S. Inspector in Charge 
Tuberculosis Eradication. 

The bulletins inclosed in the foregoing letter, sent to owners 
of infected hogs as determined by tattooing, were No. 781, 
“Tuberculosis of Hogs,” and No. 1200, “Tuberculosis of Fowls.” 

To date, as a result of the tattooing, we have had an inspector 
visit 33 infected farms to learn the attitude the owner is taking 
towards this work. To this time no objector has been found, 
each owner expressing a desire to cooperate in getting rid of the 
infection. One hundred seventeen breeding hogs upon 31 of 
those farms visited have been given a tuberculin test, revealing 
28 reactors (23.93 per cent) to avian tuberculin, located upon 19 
farms. There were 12 farms where no reactors were found among 
the breeding hogs. The fowls upon 29 of the 33 farms were found 
tuberculous. The disease was detected upon 23 farms by clinical 
inspection and postmortem and by tuberculin test upon six 
farms. There were three flocks tuberculin-tested without reactors 
and one flock, made up of young fowls, that was not tested. 

It is putting it mildly to say that we are well pleased with the 
result of the tattooing that is being done at  the Detroit yards. 
It is getting us information which cannot be gotten from any 
other source. 

c 
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Early in the present year, we received advice from the Bureau 
at Washington that after July first there would be a small 
federal fund available for use in the control of I tuberculosis in 
poultry and swine. Therefore, as the Michigan law states, in 
Sec. 4 of Act 181 P. A. 1919: “The terms ‘live stock’ or ‘domestic 
animals’ or ‘animal,’ when same appears in this Act, shall be 
held to  include poultry,” we deemed it advisable, before under- 
taking a campaign directed against avian tuberculosis, to have 
official regulations providing for the suppression of contagious 
diseases among poultry. 

Our Commissioner of Agriculture, Mr. Herbert E. Powell, 
formulated the following rules and regulations, which became 
effective, July 1, 1931 : 

MICHIGAN 
DEPARTMENT OF AGRICULTUW 
BURl3AU OF ANIMAL INDUSTRY 

RULES m REGULATIONS PROVIDING FOR THE PREVENTION AND SUP- 
PRESSION OF CONTAGIOUS AND INFECTIOUS DISEASE IN POULTRY 

By virtue of the power conferred on the Commissioner of Agriculture 
by Act 181 of the Public Acts of 1919, as-amended, the following rules 
which have been adopted by the Commissloner of Agnculture .are made 
and promulgated governing the suppression of contagious and infectious 
diseases in poultry. 

1. If tuberculous fowls are found in any flock, the entire flock shall 
be considered as infected. 

2. AU owners of tuberculous poultry shall handle and dispose of their 
flocks in conformity with the regulations (or directions) of the Commis- 
sioner of Agriculture. 
3. All thin, emaciated fowls showing signs of tuberculosis shall be killed 

and burned. 
4. When the infection is found in any flock after August 1st and before 

January 1st of the following year, the remainder of such infected flock 
may be kept for egg production until August 1st of that year. 

When the infection is found between January 1st and August 1st only 
fowls less than one year of age may be kept untd the following August lst, 
but must be kept away from all farm animals until marketed for slaughtcr. 
No eggs from such flock shall be sold for or used for hatching purposes. 

5. Poultry houses and yards must be thoroughly cleaned and disin- 
fected as soon as the diseased flock is disposed of. A new flock, should be 
reared from young clucks, upon clean ground, each year until it is deter- 
mined that the flock is free from tubercular infection. 

6. In case of valuable pure-bred flocks, an arrangement may be made 
with the Commissioner of Agriculture for freeing the flock of infection 
through the use of the tuberculin.test. All fowls reacting to the tuberculin 
test must be slaughtered and disposed of under competent postmortem 
inspection. 

7. No fowls are to be disposed of from infected flocks except for 
slaughter. 

These rules and regulations shalI be effective on and after July lst, 
1931. 

IN WITNESS WHEREOF, I nave hereunto set 
my hand and afExed the official seal of the 

[SEAL] Department of Agriculture, this twenty- 
seventh day of June, 1931. 

Commissioner of Agriculture. 
HERBERT E. POWELL, 
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SO now, with the data obtained by our field inspectors, with 
the information obtained through the tattooing of hogs and with 
the necessary regulatory measures adopted by the State, we 
feel that we are today in a position to arrange a fairly accurate 
working program. 

Since field inspection has given us proof t-hat avian tuberculosis, 
which was increasing in 1926, today is not only checked but 
markedly reduced, we shall continue the flock inspection 
carried on by our field veterinarians, while making their regular 
tuberculin tests of cattle. 

The field inspections and the tattooing of hogs, which latter 
process we consider a most valuable source of information, have 
enabled us to locate the areas most in need of assistance. 

We have said we learned from tattooing that the largest number . 
of farms infected with swine tuberculosis were in Washtenaw 
County, consequently an intensive campaign is developing in 
Washtenaw. This campaign will be conducted by veterinarians 
who have received special training, not only in the diseases of 
poultry, but also in flock management. A visit will be made to 
every farm. And, since we have found that the progressive 
owners of the larger flocks are availing themselves of the informa- 
tion given them, and are freeing their flocks of infection, the 
inspectors will give their time largely to locating and helping 
those in need of assistance. We have usually found those needing 
help to be the owners of small flocks, those who keep from 25 to 
75 fowls. 

The tuberculin test is not to be applied to  all flocks but will 
be used upon both swine and poultry, wherever it is believed that 
its use will assist in controlling tuberculosis. 

Washtenaw County is probably the most extensively infected 
area of any locality in the State, so we believe that a thorough 
study of conditions as they exist there will determine whether it 
is advisable to continue the work in other counties where condi- 
tions have so greatly improved. 

From the data which we have obtained and have now presented 
to you, we believe that to continue the work as it has been con- 
ducted during the past few years will, in time, bring avian 
tuberculosis under control. We also believe that i t  will be of 
great benefit to  the owners of poultry and swine for us to speed 
up and intensify our campaign in order to hasten the day of 
tuberculosis control in Michigan. 

* . 
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DISCUSSION 
PRESIDENT CONNAWAY: Mr. H. R. Smith will open the discussion of this 

MR. SMITH: Mr. Chairman and Gentlemen: I want to say in the beginning 
that I regard this as one of the most important subjects to come before this 
group for consideration, because in the problem of avian tuberculosis two 
great industries are involved. If we estimate the loss in swine alone, on the 
basis of five cents per head, caused by avian tuberculosis, it represents an 
annual loss to the country of $2,400,000. But the loss to the poultry industry 
itself is far in excess of that amount. 

First of all, it lowers the nutritive powers of the birds and lessens vigor. It 
makes it almost im ssible to get response through fofced methods of feedkg 
in our feeding FstabEhmFnts, and then, too, we know it lowers egg-production 
through &rrmuehed mtahty. 

We have, of course, all over the avian tuberculosis belt, a large number of 
specimens that die on the farms. It is impossible to estimate the loss to the 
poultry industry, but it must be a very, very large sum. 

We have in this country several packing-plants, canning establishments, 
where they can poultry. In one of these plants the loss from condemned 
poultry is so great that it amounts to about two cents a pound live weight on 
the birds in that section. If we had postmortem inspection of poultry, as 
we have on other classes of hve stock in thw country, we would be appalled 
with the loss from condemnations. I hope we can avoid postmortem inspection, 
and I am sure we can. The money that would be required to establish ost- 
mortem inspection of poultry, spent in field work will, I think, accomplis{ the 
same result, and it will be a great deal easier to do it. 

I ~h to say in regard to Dr. Rich’s pape? that I don’t know of. a state 
the Umon that has formed greater contacts mth the people, than Michigan, on 
this roblem. I don’t know where there has been a greater spirit of coopera- 
tiongetween the federal and state forces, the Agricultural College, through 
its Extension Department and particularly its Poultry Department, the 
Detroit packers, the agricultural journals, and certain other agencies in that 
state. I think without doubt a larger number of farmers have been approached 
and have responded in that state than in any other state with whch I am 
familiar. 

There is one thing that Dr. Rich didn’t mention that I think has quite an 
important bearing on the success of the work in Michigan, and that is the 
practice of withholding indemnity on reactors until the premises are cleaned 
up. I think that is justified. We know that a certain amount of tuberculosis 
in poultry is transmtted to cattle, and calves in particular. There are many 
people who believe that many of the no-lesion cams may be attributed to the 
avian type of tuberculosis; that is the no-lesion cases in cattle may be due to 
the avian type. We don’t know. But if that is true, aren’t we justified in 
requiring the poultry premises to be cleaned up to avoid possible confusion, 
to avoid the slaughter of cattle that might react as a result of the avian infec- 
tion? It seems to me we are justified. 

The field work, the contacts the federal and state men have had with 
farmers in the testing of cattle have had wonderful results in that state. 
Michigan is on the eastern border of the avian belt. But, as Dr. Rich has 
pointed out, it was a t  one time a badly infected state. I will never forget this 
one case that came to me when I went to Buffalo to see the first load of hogs 
that received the ten cents indemnity. There were.something like eighty 
head slaughtered and several sterilized but not a single carcass was con- 
demned. We- had tuberculosis on our own farm, and many neighbors had the 
disease in thew flocks in that county. So spe@mens-glands-were taken out 
of the Hillsdale County hogs. Some were shpped to Washington; some w ~ r e  
sent to Dr. Van Es in Nebraska, and they showed a hgh  percentage of aman 
bacllll in those hogs. 
As you all know, the research work in many other places had definitely 

established that a very high percentage of the tuberculosis in hogs is due to 
the avian type. I am not sure but what it represents eighty or ninety per 

p a p .  (Applause) 
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cent, or more. Dr. Rich’s work in Michigan shows, where they tested hogs on 
the farm, that it went up above ninety-five per cent of the avian type in the 
ho s tested. 

+he work done under the direction of Mr. %binson, of Illinois, where they 
tested 4802 hogs on farms in accredited counties where the poultry flocks were 
infected, showed 13.3 per cent of the hogs reacting, and of that number 
reacting, 96 per cent reacted to avian tuberculin. That is very conclusive. 
Remember that those were in the accredited counties scattered over the state 
of Illinois. 

I don’t know just why we have so much in this group of states, beginning 
with Michigan on the east and with the Dakotas on the west. But we have 
some pretty good ideas on that, and the farthcr we o the more we think we 
are right. We are pretty certam this disease came &rough foreign importa- 
tions, because Europe has a lot of avian tuberculosis. We have every reason 
to believe we had just as much avian tuberculosis in the eastern states twenty 
years ago as we have in the avian belt today, yet in the East they have very 
little avian tuberculosis now. Dr. Crossman told me that in a questionnaire 
sent throughout the six New England states, a large number of farmers 
replied, and that a large proportion, almost all, said they were changing their 
flocks each year, selling at  the end of the h t  laying year. Of course, in the 
East poult farming is more specialized. The farms are smaller. Those 
farmers in East realize that they get a third more eggs the first year than 
they do any succeeding year. They realize it is a much more profitable method 
of handling poultry for egg-production. So that practice is general. The 
college men, the poultrymen, from the eastern states, tell me that it is the 
exception to 6nd a man who holds them over, unless they are standard-bred 
flocks kept for breeding urposes. It is the common practice in all the eastern 
s t a h  to sell the whole lock at  the end of the first laying year. 

I twit is quite clear that that is the explanation of the low percentage of 
infection in the eastern flocks. We don’t have much in the South. I don’t 
suppose so many imported birds have gone into the South. Of course, the 
summers there are longer; the poultry me kept out in the open more, and that 
may be a factor. 

We have it on the western coast but not so bad as in the north central states. 
There is some in the range territory. I want to say that more research work 
has been done in the last ten years in this country than in all time preceding. 
It has been a valuable accumulation of material, a wonderful foundation upon 
which to build a program. Think how much we have learned about this in 
the last ten years, that so much of the disease in hogs comes from poultry; 
that it is more in the old birds and less in the pullets, and many other things 
that have been learned and definitely proved on this problem. 

Already the practice of these things has begun to yield results. Dr. Rich 
has pointed out the effect in the state of Michigan. I can see a great Merence 
in the flocks there now as compared with what they used to be. I have only 
to call your attention to the barometer to show the presence of the disease in 
Michigan flocks, which I think will give you a still better idea. 

Nearly all Michigan hogs go to Detroit and Buffalo. In 1916, 8.5 per cent 
of Buffalo hogs were retained for tuberculosis. You understand, some of these 
come from the West, but practically all Michigan hogs go to Buffalo and 
Detroit. Retentions increased until 1922, when they reached 17.7 per cent. 

As a result of the educational work, the retentions have been going down- 
ward. This is the barometer of the tuberculosis situation in the territory 
tributary to the B d a l o  market. It has gone down now to 10.3 per cent, on 
October 1 of this year. 

Now we take Detroit. There was a great increase in retentions at  the 
Detroit market up to the year 1924, when the figure reached almost 22.9 per 
cent. The movement has been downward since that time. 

More testing has been done in poultry in Illinois than in any other state. 
They have tested nearly 1,400,000 birds in the accredited counties alone, in 
Illinois. Mr. Robinson gives me these figures: Out of 1,400,000 tested in 
Illinois, the average percentage of reaction was a little over 4; old birds, 9 per 
cent, and young birds, 1.2 per cent. Forty-nine per cent of the flocks were 
found infected, one or more birds. 

It 
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Chicago, of come, draws heavily on Illinois, and we have reason to believe 
that the educational work in testing has been an important factor in bringing 
retentions down in Chicago. Back in 1908, 3.8 per cent of .the hogs kill@ ?t 
Chicago were retained for tuberculosis. The percentage mcreased until in 
1922, when it reached 19.3 per cent. There has been a downward trend hI 
recent years. 

Chica o draws on Wisconsin. A good deal of work has been done in that 
state. 6hicago draws on Iowa. Quite a little work has been done in that state. 

Omaha furnishes a fine example of what can be accomplished through educa- 
tional means on the poultry problem. In this connection I would like to say 
that in Nebraska, as you know, Dr. Van Es has gotten out a great many 
bulletins on avian tuberculosis. These have been given wide circulation. 
The State Department has circulated a large number of the pamphlets, 
“Give the Old Hen 3 Right.” Two big railroads, the Burlington and Union 
Pacific, have run special poultry trains over the State. An exhibit of avian 
tuberculosis was on those trains. Dr. Spencer has followed up countless hogs 
tattooed in the country, writing back to the farmer indicating the number of 
diseased hogs in the shipment, and giving them instructions as to how to 
eliminate the disease. 

Here is the picture of what has been accomplished in Omaha. There was a 
great increase in retentions up to the year 1922, when they. reached 16.6. per 
cent. Then there was a downward trend. The last year it showed a httle 
upward trend. The work in Nebraska has not been nearly so aggressive the 
last year as heretofore. 

Sioux City draws on northeast fiebrasks, southwest Minnesota, southeast 
North Dakota and northwest Iowa. The trend was upwards, and then later 
it was downward. The retentions at  Sioux City have dropped approximately 
40 per cent. A great deal of work has been done in northwest Iowa, northeast 
Nebraska, and considerable work in South Dakota. 

We have next South Saint Paul, Minnesota. South Saint Paul draws on 
Minnesota, North Dakota, to a certain extent, and South Dakota. There is a 
very great increase in retentions in hogs. We know there is a large amount of 
tuberculosis in poultry in that state, but there has been some decline in recent 
years. 

Not much work has yet been done on the avian problem in North Dakota. 
They have been very busy with their cattle problem and no doubt will go into 
the avian side very soon. I was greatly interested in noticing, a t  the Fargo 
ilant in North Dakota, the hog retentions are three times a8 high aa at Huron, 
outh Dakota, but the condemnations in hogs at Huron, South Dakota, are 

three times aa high as at  Fargo, North Dakota, showing that the work Dr. 
Crewe has been doing in eliminating the disease in cattle, in Nofth Dakota, 
has brought the condemnations in hogs way down, but the retentions are stdl 
very high. That is the comparison between those two points. 

Then we have the results a t  all plants in Wisconsin. Starting with the year 
1916, retentions go way up to 27 per cent in 1923. There is a downward 
trend in recent years in Wisconsin hogs. A good deal of educational work has 
already been done in Wisconsin. 
As we go south, we don’t get nearly so much avian tuberculosis. Kansas 

City is very low and always has beep. It has gone up and down. Now it seems 
to be up again a little. But Kansas City retentions are about one-fourth 
lower than they were in the beginning. 

A great deal of work has been done on this problem in the state of Kansas 
and it is showing its effect. 

Indianapolis shows an upward trend and then something of a downward 
trend. 

National Stockyards East Saint Louis, presents a daerent situation. 
The increase a t  that po)int might be influenced slightly by the fact that they 
may be getting more northern hogs. But we are quite confident that that 
increase in retentions a t  East Saint Louis is due to the spreading of a v y  
tuberculosis southward in the last few years. There is no question about it. 
Retentions at  Saint Louis used to be very low. Now they are u to 13 per 
cent. They are hi her than Chicago right now. I am confident t i a t  perhaps 
a lack of work in t%e state of Missouri is a factor here. I remember khat Dr. 
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Connaway told me some time ago they are hding  more tuberculosis in their 
poultry, as examined in his laboratories, than they used to find. 

Saint Joe has been goin upwards. Cleveland has been climbing upward 
and not yet downward. O%io has had a big job. They have made wonderful 
progress on the cattle program. They really haven’t had time to give to the 
avian problem. Now that they are going to be through in Ohio in another 
thirty days, we may except some wonderful results on their work. 

Now we take the United States as a whole, all plants in the United States 
under federal inspection. The trend was upward, of course, until it reached 
1923. It went up until it reached 15.2. Then it went down; it is starting up 
agrun. The thing that is pulling it up right now is the higher retentions at  
East Saint Louis and other southern markets. 

I have noticed that in Cincinnati the retentions have gone up a little; con- 
demnations are half. But I am confident that this disease in poultry is gradu- 
ally going southward from the avian belt. 

I want to say, Dr. Lewis, those regulations that the southern states adopted, 
requmng the test on all breeding poultry coming into the South, were a very 
im ortant safeguard. If something is not done, you are going to get more of 
it $own South, I have every reason to believe. 

There is just another point I want to bring up. We will have a lot of it at 
the interior plants in Iowa: Cedar Rapids, Waterloo and Mason City. Of 
cpurse, the Iowa people have had so much to look after, they haven’t had much 
time for avian work recently. But I wan$ to say to you that it takes pub- 
licity to solve the avian problem, we have a star performer m the state of 
Iowa. I don’t know of anybody who has been given more publicity than our 
friend, Dr. Malcolm, in the state of Iowa. It waa done with a very clever 
device, the common, farm pitchfork. So when Dr. Malcolm gets started on 
publicity on the avian problem, I think we may expect some results in that 
state. 

There is one thing that I believe could we well adopted. If the states in 
the badly infected avian district could withhold indemnity until they clean 
up their poultry, I think it would be of very great help. I think this is also 
true: We have got to give attention to the hatcheries. We are not saying the 
disease is spread through the young chicks; we think it is not, to any great 
extent. But we do know this, that you are not going to get farmers to buy 
chicks every yesr if they have a high mortality in what they buy. For thu 
reason the work on bacillary white diarrhea should go hand in hand with 
tuberculosis, because I understand that is the principal cause for the high 
mortality in young chicks. If that is true, it wou!d seem to me that just as 
much. attention ought to be given to bacillary whte dlarrhea to b- do? 
th? hgh mortality. I think we have to inculcate in the-farmer’s mind a dls- 
crunination in favor of hatcheries that do follow the practice of testing for both 
tuberculosis and white diarrhea, so that these hatcheries will clean up the 

‘flocks. These hatchery flocks probably don’t constitute over 10 per cent of 
all the flocks in the country. If any testing is done it ought to be the hatchery 
flocks and standard purebred flocks that supply the eggs for the country. 

In  closing, I want to say that the sanitary officials of the United States 
have shown what great accomplishment can be made on the cattle problem. 
I have every confidence that these same men, with all of their experience on 
the cattle program, putting that into effect on the avian, along the lines that 
have been laid out as a practical program, wil l  bring forth the same good 
results in solving the avian problem in the next few years. (Applause) 
PRESIDENT CONNAWAY: I hope all of the control officers here will take these 

things very much to mind. The first avian tuberculosis I ever saw was in a 
bottle, and that bottle came from the state of Michigan, brought down by 
our professor of poultry husbandry. Professor Smith used to be one of my 
associates. I wish we still had him. I didn’t think we had a cme of avian 
tuberculosis in the State. We have plenty of it now, as shown by these 

I regret very much that my own state veterinarian is not here to get the 
benefit of what has been given a t  this session and to impress him with the 
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great importance of this. I wish to state, however, he is doing all he can, and 
we have the help of one federal man in that task. It is a serious problem and 
one that deserves the fullest consideration of this group. 

We we pass on to Dr. Wight’s paper, LLProgress of Cooperative Tuberculosis 
Eradication Work.” (Applause) 

. . . Dr. A. E. Wight read his paper. . . . (Applause) 

PROGRESS OF COOPERATIVE TUBERCULOSIS 
ERADICATION WORK 

By A. E. WIGHT, Washington, D.  C .  

Chief, Tuberculosis Eradication Division, Bureau of Animal 
Industry, United States Department of Agriculture 

It is a great satisfaction to be able to report to you at this time 
highly favorable progress in tuberculosis eradication throughout 
the country during the last twelve months. 

LEGISLATION 
Several important features have developed in this project in 

the course of the year. During a portion of the time, the legis- 
latures of nearly all the states were in session, and their action 
has made it possible to continue the work of tuberculosis eradi- 
cation among live stack to a greater extent than ever before. 
Changes made in certaih state laws should have a very good effect 
in assisting those who direct the campaign. Some of these enact- 
ments already have proved their value. 

A new law in Michigan permits all testing of herds in that 
St.ate to be conducted at  the expense of the State, in cooperation 
with the federal Bureau. This provision does away with the 
necessity of county appropriations, which are rather difficult to 
obtain, especially in counties in the modified accredited area, 
where considerable amounts of county funds have already been 
expended in the work. A provision in the Indiana law made 
possible the completion of area tuberculosis eradication work in 
four counties in that State where county aid was insufficient 
because of poor crops incident to the drought of 1930. 

In  California, provision was made by the legislature to supply 
funds so that in the future the State can pay its share of indem- 
nity for tuberculous cattle, These examples, together with 
others that might be mentioned, indicate how well the legislative 
program, which is absolutely necessary, has been managed. 

Credit should be given the leaders of this live stock sanitary 
work in all the states for their untiring efforts to bring about the 
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enactment of the necessary laws and appropriations to proceed 
with the work as rapidly as possible under existing conditions. 

Funds made available by state and county appropriations for 
this work during the last year amounted to approximately 
$14,000,000, of which $10,000,000 was for indemnity. The 
Congress of the United States, 518 usual, has supported the cam- 
paign in a liberal manner. The federal appropriation for the 
present fiscal year makes available about $6,500,000. 

In some of the eastern states, where tuberculosis exists to a 
very great extent in certain counties, the legislatures meet 
annually, and it is believed that substantial appropriations will 
be made to continue the work in those sections next year. In 
the states where the legislatures meet every two years, provisions 
have been made to supply the necessary funds for this work 
during the next year. 

TUBERCULIN TESTING 
In an official statement published a number of years ago, 

reference was made to the fact that, during a 15-year period 
ending in 1908, 400,000 tuberculin tests were applied to cattle 
with tuberculin prepared by the federal Bureau of Animal 
Industry, resulting in the disclosure of tuberculosis in about 
40,000 animals, or an infection of 10 per cent. Compare, if you 
will, this old 15-year record with the record for the year ended 
June 30, 1931, when more than 13,000,000 tuberculin tests were 
applied in the cooperative campaign, disclosing an infection of 
1.5 per cent. Since November, 1930, more than 1,000,000 
tuberculin tests have been applied to cattle each month, except- 
ing the months of June, July and August, 1931, the average for 
the 12 months being more than 1,000,000 per month. This 
indicates the vast amount of effort being put forth to conquer 
tuberculosis among cattle. 

Members of this Association appreciate under what great 
difficulties the work is performed in many cases. Much credit 
must be given to the field workers and to the cooperating live 
stock owners for their willing support of the campaign. 

Unfortunately, as in a few counties in Iowa, there is still mis- 
guided opposition which #seeks to obstruct the work and may 
even do so temporarily. But I have great faith in the intelligence, 
progressiveness and courage of the American people. Each 
year there is a clearer public understanding of this important 
work and a deeper appreciation of the need to eradicate tuber- 
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culosis in its early stages. Hence, we may expect opposition to  
be less aggressive and shorter-lived in the future than in the 
past. , The public is in no mood to tolerate the presence of dan- 
gerous diseases for which there are well-established, practicable 
means of eradication. 

AREA WORK 
Since the first of November, 1930, 216 counties have been 

added to the list of those in the modified accredited area, where 
the degree of infection of bovine tuberculosis has been found to 
exist to not more than one-half of one per cent. In addition to 
these 216 counties, 11 towns in the state of Vermont also were 
placed in the modified status. On July 1, 1931, the last county 
in the state of Indiana was declared to be a modified accredited 
area, making that the fourth state in which all the counties 
have been modified. 

During the last 12 months, 3,192,181 cattle, located in 241 
counties and nine towns due for remodification, were tuberculin- 
tested, the results disclosing 12,740 reactors, or approximately 
four-tenths of one per cent of the number tested. Thus, it has 
been possible to remodify all these counties. The retesting of 
cattle in modified accrcdited areas will, necessarily, have to be 
continued to a certain extent in order to prevent any serious 

On November 1, 1931, there were 1,271 counties, partsof two 
other counties, and 55 Vermont towns located in the modified 
accredited area. This is nearly 42 per cent of the total number 
of counties in the United States. A very gratifying feature in 
this connection is the fact that modified accredited areas are 
located in all but eight states in the Union. Additional area 
work is being conducted in additional counties, the purpose 
being to have them placed in the modified accredited area at 
the earliest possible date. 

Through the efforts of this Association last year, a plan was 
devised whereby it is possible to  place in the modified accredited 
area certain counties in areas where range and semi-range cattle 
are handled to a considerable extent. This plan was adopted by 
the federal Bureau and the various states in which it could be 
applied, with the result that since our 1930 meeting 34 counties, 
located in six states, have been placed in the modified accredited 
area under the new provision, which is known as Section 27 
of the Uniform Plan. Work under this section is now being 

' reinfection. 

. 
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conducted in several other states. The officials who are directing 
the work in those areas feel very well satisfied with the progress 
that has been made. 

Many interesting incidents have been brought to attention 
through the development of this form of tuberculosis eradication. 
For example, in one of the far-western states, a very large herd 
of range cattle was being moved at the time of the semi-annual 
round-up, making it very difficult to  hold the cattle for a three- 
day observation. Therefore, a scheme was developed to identify 
the injected cattle by a series of paint-marks of different colors. 
Thus, it was possible to observe the proper animals at the proper 
time. In one of the southern states, where range cattle are 
handled to a considerable extent, it has been possible to take 
up the area plan under Section 27 in conjunction with the final 
dipping in tick eradication. 

One of the greatest undertakings in connection with county 
area work has recently been completed in Ottertail County, 
Minnesota, where 116,018 cattle were tuberculin-tested in a period 
of 15 days, resulting in the disclosure of 509 reactors. These 
cattle were maintained in 7,245 different herds. Working under 
the direction of several Bureau and state supervisors, 78 accred- 
ited veterinarians conducted the testing. The results of this 
undertaking were satisfactory with regard to the small degree 
of infection-less than one-half of one per cent-and also the 
work was done in a very economical manner. Much credit is due 
those who made the arrangements and, also, those who did the 
work, in cooperation with the willing and agreeable live stock 
owners in that important dairy county. 

Area tuberculosis eradication work continues to be a satis- 
factory and practicable method of exterminating this disease. 
In some of the more heavily infected counties of the eastern 
states, it is necessary to work part of a county at  a time in order 
to provide for the necessary retesting, replacements, marketing 
of reactors, etc. Indications are now that all counties in Ohio, 
North Dakota and Wisconsin will be in the modified accredited 
area within the next 12 months.* Possibly the work will develop 
so that additional states will qualify for this distinction within 
the same time. 

ACCREDITED HERD WORK 
We can not overlook the importance of the part played by the 

accredited-herd project in connection with this campaign. 

' 
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*Ohio and Wisconsin became modified accredited areas, January 1, 1932.-Enx~oR. 
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From the very beginning it has been a most helpful and satis- 
factory method of conducting the work in many localities. On 
November 1,1931, there were 160,415 herds, containing 2,595,962 
cattle, in this status. The number of accredited herds is not 
increasing throughout the country, due to  the fact that in many 
sections of the country it is not deemed advisable to go to the 
expense of retesting herds of clean cattle every year when such 
herds are located in modified accredited areas that are known to 
have been practically free from bovine tuberculosis for some, 
time. Reinfection occasionally creeps into accredited herds 
the cause being sometimes known and at other times unex- 
plainable. On the whole, the subject of reinfection of such herds 
is not a serious one, but it is one that must always be kept in 
mind. 

INTERSTATE SHIPMENT OF CATTLE 
During the last year, the number of dairy cattle shipped inter- 

state has been somewhat less than it was a few years ago, but 
in recent months it seems to be increasing. But very few reactors 
are found among dairy cattle presented for interstate shipment 
because a great majority of them originate in sections of the 
country comparatively free from the disease. The regulations 
of the various states, with reference to the introduction of cattle 
for feeding and grazing purposes, are not so uniform as they 
might be, but a study of the question is in progress with a view 
of bringing about an improvement if possible. When more 
counties in the cattle-growing states can be placed @ the modified 
accredited area, the problem will be greatly simplified. 

The question of the proper steps to take in maintaining tuber- 
culosis-free public stockyards is another matter that is being 
given consideration. It will also have a more favorable outlook 
as soon as the number of modified accredited counties can be 
somewhat increased in the sections of the country where feeding 
and grazing cattle originate. 

APPRAISAL, INDEMNITY AND SALVAGE 
During the last year, as a result of depressed cattle prices, 

there has been a noticeable reduction in the amount of salvage 
received for reactors throughout the country. The average 
appraisal of reactors, which are now mostly of the dairy type, 
has been reduced to quite an extent in most states. The maxi- 
mum federal payment for cattle reacting to  the tuberculin test 
has been reduced from $35 to $25 for grade cattle, and from 
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$70 to $50 for pure-bred cattle, the changes having been effective 
July 1, 1931. The average appraisal for reacting cattle during 
September, 1931, was $85.66; the average salvage, $16.39; the 
average state indemnity payment, $35.33, and the average 
federal payment, $10: 

IMPORTANCE OF RESEARCH 

As this campaign continues, research work and the general 
study of tuberculosis in live stock continue to be of great im- 
portance. It is gratifying to know that research work is being 
conducted a t  a number of state experiment stations, as well as 
by the United States Bureau of Animal Industry. Studies for 
the improvement of field work have been continued with bene- 
ficial results. 

AVIAN TUBERCULOSIS 

The Congress of the United States, at its recent session, made 
a provision for approximately $60,000 additional operating 
funds for tuberculosis eradication in live stock, so that the 
federal Bureau of Animal Industry might be able to cooperate 
with the various states and other organizations, as well as the 
poultry-owners, in the elimination of tuberculosis of the avian 
type. It will be recalled that a great amount of work has already 
been done in connection with the observation of poultry flocks 
in areas where tuberculosis eradication is being conducted among 
cattle. The results of this feature have been quite satisfactory, 
and it probably has done much t.0 reduce avian tuberculosis. 
However, there still remains a very high percentage of infection 
among the flocks in certain sections of the central and north 
central states. The live stock Fanitary officials of 12 states in 
these regions have arranged to take up this work t.0 a greater or 
lesser extent in cobperation with thc federal Bureau and other 
interested organizations. 

0 

t 

During June, 1931, an important conference on this subject 
was held at the University Farm, Saint Paul, Minn. Out of this 
conference developed a uniform working plan which has been of 
great assistance in furthering the campaign. During the latter 
part of July, a two-week short course was held a t  the Iowa State 

veterinarians who were to take part in this work an opportunity 
to brush up on the subject and develop ideas as to better manage- 
ment of the campaign. Much credit is due our great friend, 

College of Agricultyye, 'at Ames, to give the state and Bureau Y 
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Dean C. H. Stange, for developing and making such a short 
course possible. 

The outlook for the favorable development of the campaign to 
control and eliminate avian tuberculosis from poultry and swine 
is very bright, and I trust that sufficient appropriations will be 
made available to continue the work. 

TUBERCULOSIS IN CATTLE AND SWINE DECREASING 

- .  

?- 

According to reports received from the Meat Inspection 
Division of the federal Bureau of Animal Industry, there con- 
tinues to be a very satisfactory reduction in the amount of tuber- 
culosis found among cattle and hogs examined in connection 
with meat inspection. The percentage of tuberculosis in hogs 
was increasing steadily up until 1924. Since that time it has 
decreased. During the fiscal year ended June 30, 1931, approsi- 
mately 88,000 hogs slaughtered under federal supervision were de- 
clared to be unfit for food or in a condition that made it necessary 
to sterilize the carcasses. If the same degree of infection existed 
last year as was present ten years ago, the number of hogs con- 
demned and sterilized would have been twice that many or, 
expressed in another way, more than 1,100 additional carloads 
of 75 hogs each would have been condemned. 

In regard to cattle, exclusive of known reactors, the figures 
are interesting also. Three times as many cattle were con- 
demned as unfit for food or passed for sterilization on account 
of being affected with tuberculosis in 1921 than was the case last 
year. In other words, instead of the 12,500 cattle so classified 
last year, had the high infection of 1921 prevailed, a total of 
more than 37,500 cattle would have been condemned or passed 
for sterilization. The saving amounts to more than 1,000 car- 
loads of 24 cattle each. These two items, showing the saving of 
more than 2,000 carloads of cattle and hogs annually, alone 
indicate the benefits that are being derived from tuberculosis 
eradication. 

The employes of the federal Bureau of Animal Industry 
engaged in meat-inspection work are putting forth special 
effort to identify cattle and hogs found to be affected with 
tuberculosis .in order that their origin may be traced. It is 
impossible to do this in many instances because the animals 
change ownership quite of ten before reaching the packing-house. 
However, as time goes on, and the disease is reduced, it will be 
possible to have this feature of the plan worked out in. a more 
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satisfactory manner. Tattooing hogs has proved to be a very 
satisfactory method .of identifying them a t  the packing house. 

JOHNE'S DISEASE (PARATUBERCULOSIS) 
The subject of Johne's disease (paratuberculosis) is being 

given special attention on this program today. Accordingly, 
only brief mention will be made here of the fact that the federal 
Bureau and several states are cooperating with the live stock 
owners in attempting to reduce this infection. Results thus far 
obtained are not altogether satisfactory, but the disease does 
not seem to be very serious except in a very few localities. 

CONCLUSION 
Among the more interesting items of publicity that appear in 

the various publications, it is believed that the ones of local 
interest attract the most attention. Much favorable sentiment 
can be produced from time to time by such articles as have been 
noted by many of you with reference to the disposition of cattle 
that react to the tuberculin test. I believe that this feature of 
publicity should be continued as much as possible. Employes 
of the Meat Inspection Division of the federal service are always 
willing to cooperate with the state and local veterinarians in 
demonstrating lesions of tshe disease in known reactors. Just 
recently, an employe of that Division, located in southern Iowa, 

' had an opportunity to  demonstrate his ability in this connection 

TABLE I-Annual results of tuberculin-testing of cattle in the United States under 
the cooperative Tuberculosis Eradication Plan, I91 7 to I931 

YEAR 

1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 - 
1930 
1931 

Totals 

CATTLE TESTED 
~~ 

20,101 
134,143 
329,878 
700,670 

1,366,358 
2,384,236 
3,460,849 
5,312,364 
7,000,028 
8,650,780 
9,700,176 
11,281,490 
11,683,720 
12,845,871 
13,782,273 

88,652,937 

REACTORS 

NUMBER 

645 
6,544 
13,528 
28,709 
53,768 
82,569 

' 113,844 
171,559 
2 14,49 1 
323,084 
285,361 
262,113 
206,764 
216,932 
203,778 

2,183,689 

PER CENT 
3.2 
4.9 
4.1 
4.1 
3.9 a 

3.5 
3.3 
3.2 
3.1 
3.7 
2.9 
2.3 
1.8 
1.7 
1.5 

2.5 
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HERDS 
TESTED 

I 
CATTLE 
TESTED 

~~ 

STATE 

Alabama ........ 
Arizona . . . . . . . .  
Arkansas . . . . . . .  
California . . . . . . .  
Colorado . . . . . .  

o Connecticut . . . .  
Delaware . . . . . .  
Dist . of Columbia 
Florida . . . . . . . . .  
Georgia . . . . . . . . .  
Idaho . . . . . . . .  
Illinois . . . . .  
Indiana . . . . . . . .  
Iowa . . . . . . . . . .  
Kansas . . . . . .  
Kentucky . . . . .  
Louisiana . . . . . . .  
Maine . . . . . . . . .  
Maryland ....... 
Massachusetts 
Michigan ....... 
Minnesota . . . . .  
Mississippi ...... 
Missouri . . . . . . . .  
Montana . . . . . . .  
Nebraska . . . . . . .  
Nevada . . . . . . . . .  
New Hampshire . 
New Jersey . . .  
New Mexico . . .  
New York . . . . . .  
North Carolina .. 
North Dakota . .  
Ohio . . . . . . . . . .  
Oklahoma ..... 
Oregon . . . . . . . . .  
Pennsylvania . 
mode Island . . 
South Carolina . . 
South Dakota . . 
Tennessee . . . .  
Texas . . . . . . . . . .  
Utah . . . . . . . . .  
Vermont . . . . . . .  
Virginia . . . . . . .  
Washingtqn ..... 
West Vwgmia . . 
Wisconsin ...... 
Wyoming . . . . . . .  
Hawaii ......... 
Interstate . . . .  

Total . . . . . . . .  

34. 056 
3. 355 
5. 371 
1. 747 
587 

9. 566 
3. 658 

2 
8. 842 
28. 906 
6. 074 

127. 252 
33. 409 
88. 873 
15. 063 
19. 517 
4. 930 
6. 203 
18. 907 
10. 648 
35. 335 
57. 120 
5. 430 
21. 047 
5. 298 
28. 751 
1. 272 
10. 219 
8. 700 
1. 355 
98. 851 
1. 768 
22. 697 
98. 030 
10. 329 
21. 467 
67. 665 
887 

13. 046 
6. 083 
13. 484 
10. 644 
11. 693 
11. 969 
29. 748 
19. 318 
20. 540 
77. 812 
684 
21 9 

23. 987 

160. 061 
43. 768 
33. 622 
114. 923 
9. 070 

142. 387 
46. 253 
567 

59. 217 
106. 691 
98. 690 

1.332. 346 
295. 185 

1.501. 463 
199. 807 
114. 077 
96. 598 
76. 078 
206. 625 
137. 412 
33 1 . 671 

1.120. 982 
43. 281 
227. 407 
111. 021 
464. 145 
30. 949 
132. 793 
106. 550 
17. 221 

1 . 289. 827 
23. 831 
450. 505 
718. 792 
97. 573 
166. 563 
662. 370 
16. 651 
47. 117 
144. 662 
87. 255 
123. 202 
86. 139 
249. 421 
172. 02 1 
219. 866 
100. 481 

1.499. 619 
10. 281 
5. 589 

249. 648 

REACTORS 

NUMBER I PER CENT 
INFECTED 
PREMISES 

127 
507 
66 
527 
127 

4. 84a 
1. Ma a 
251 
132 
149 

18. 972 
1. 057 
23. 202 
1. 08C 
297 

209 
4. 054 
15. 635 
2. 105 
9. 586 

9c 
444 
275 

3. 144 
4f 

4. 887 
7. 923 
155 

42. 796 
37 

1. 625 
4. 738 
21 1 
389 

25. 099 
2. 437 
37 

1. 781 
186 
831 
592 

9. 608 
951 

2. i9a 
291 

6. 660 
41 
89 
640 

1. o x  

0.01 
1.2 
0.2 
0.5 
1.4 
3.4 
3.5 
. 0 

0.4 
0.1 
0.2 
1.4 
. 4 
1.5 
0.5 
0.3 
1.1 
0.3 
2.0 
11.4 
0.6 
0.9 
0.2 
0.2 
0.2 
0.7 
0 2  
3.7 
7.4 
0.9 
3.3 
0.2 
0.4 
0.7 
0 2  
0.2 
3.8 
14.6 
0.01 
1.2 
0.2 
0.7 
0.7 
3.9 
0.6 
1 . 0 
0.3 
0.4 
0.4 
1.6 
0.3 

88 
272 
47 
190 
53 

1 . 267 
499 
0 
68 
66 
103 

7. 540 
511 

10. 170 
707 
151 
297 
104 

2. 450 
2. 686 
1. 402 
4. 849 
20 
253 
98 

1. 562 
. 19 
1. 139 
3. 451 
52 

10. 326 
22 
913 

2. 357 
146 
236 

5. 785 
368 
35 
947 
139 
364 
505 

1 . 549 
429 
586 
172 

3. 289 
25 
37 

unknown 
J 

1.162. 414 13.782. 273 203. 7781 1.5 

Table includca records of tuberculin-testing done under the area plan . 
68. 344 
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to many owners of reactors and others in a section of the State 
where sentiment towards the test was anything but favorable. 
The results of the efforts of this employe will, no doubt, be of 
much assistance in bringing about a better understanding among 
those people. 

The shortage of public funds which prevails throughout the 
country at  this time has somewhat handicapped the progress of 
our work. This remark applies particularly to county funds. 
For this reason, as previously mentioned, it would be well for 
the states in the sections where county aid is obtained to give 
consideration to the matter of adjusting the law so that the state 
itself will take care of the necessary funds in the future. The 
amount of state funds that will be necessary in many of the 
middle western states, where such good progress has been made 
in tuberculosis eradication, should be somewhat less each year. 
Many millions of dollars, however, will have to be expended in 
the sections of the eastern states where tuberculosis in cattle is 
still so prevalent. It is extremely unfortunate that the disease 
has been allowed to spread through the herds of cattle in those 
localities, but is it there, and it must be eliminated. There is a 
determination on the part of the people of those states to get rid 
of tuberculosis as rapidly as possible in keeping with the funds 
that can be found available for the work. 

To those of you who are located in the more lightly infected 
sections of the West and South, I wish to convey the hope that 
steps will be taken to make the necessary surveys to place all 
the counties in these states in the modified accredited area as 
rapidly as possible. 

I thank you for your kind attention to  this paper, which I 
hope will be freely and fully discussed. 

DISCUSSION 
PRESIDENT CONNAWAY: Mr. M. G. Thornburg, Secretary of Agriculture of 

Iowa, will discuss this paper. (Applause) 
MR. THORNBURG: Mr. President, Ladies and Gentlemen: I hesitated to 

accept the place on this program because you have heard so much about Iowa. 
It has been in the limelight. I thought maybe we had better stay in the back 
row. But I am sure you all agree with me that the paper by Dr. Wight 
pretty nearly covers the subject in regard to the eradication of bovine tuber- 
culosis, especially the progress. However, if you will bear with me, I would 
like to make just a few comments about this work. 

First of all, I want to pay my appreciation to Dr. Mohler, Dr. Wight, and 
the Bureau, for the very excellent cooperation that they have given us in this 
work. I sometimes wonder just where we would have gotten to if we hadn’t 
had federal supervision to head up this work. Each state would have been 
operating separate1 and the work wouldn’t be uniform at all. But with this 
coOperation, with t&s lcadership, with the excellent field forces that the federal 



410 A. E. WIGHT 

department has given us, the man power and the finances that Congress has 
provided, it has been of great help to each and every state. We are truly 
grateful for it in Iowa. 
Dr. Wight mentioned the fact that it might be possible or necessary for some 

of the states to change their method of financing, or in other words, get away 
from the local county finances over to state approprihions for the entire work. 
I can see the advantages of that in some way. It would help us m some parts 
of Iowa to have a large state appropriation. We could allocate that fund to the 
counties where the infection was heavier. That possibly would have given us 
an o portunity to carry on our work in those counties just a little bit more 
r e a d y  

However, in Iowa, we have been very well treated aa far as finances- are 
concerned. We have a mandatory county levy, and our boards of supervlaors 
have been very generous with us in giving us money as far 88 they can, up 
to their limit, to carry on the work. Our law specifies that they can’t levy 
more than three mills in any one year, and in several of our counties, where the 
infection is heavy, they have given ua that limit. We are not anticipating 
any trouble in that way. I don’t know whether it would be wise, in Iowa, to 
change over to a &atewide appropriation or not* I am doubtful. I would 
rather take my chances with three to five superdiaors and get some money 
than with 158 le$islators. 

Finances at thts time are rather a serious thing to talk about. But it seems 
to me that your job and my job at the present time is to handle those finances 
so we can get the most out of them, keep% down the cost of operation and 
getting as much in the way of indemnity as u justly due the farmer. 
Dr. Wight also mentioned the accredted herds. I am glad that he did. I 

think the accredited herd is the foundation of all of our work, and we are 
encouraging just aa many herds to be accredited in our counties as possible. 
We like to have them, especially in those vicinities where they have annual 
tests on account of a city milk ordinance. Then when you go back in three 
ears to remodify the counties, you always feel just a little bit easier where you 

L o w  you have a large percentage of accredited herds in that country. I 
think that work should be encouraged. 

The interstate movement of cattle was discl;lssed last night. Most of you 
were there, and I don’t want to take up any tune re-discuss that ques@on. 

However, in Iowa, we are ready to accept idenhfied cattle from accredted 
areas-feeder and stocker cattle. We don t feel that we have been penalized 
by doing it. Of course, we are a little peculiarly situated out there, compared 
with some of your states. We feed annually close to 1,000,000 head of cattle 
and ship from 500,000 to 750,000 from the wes- range country. We do+ 
feel that those cattle are a. great source of infecbon. However, we have m 
some of our modified counties feeders that are d n g  to get cattle from cl-ean 
areas, tested cattle. So they are t w n g  along that line,.and it is a good thng. 
But we are not in favor of any unjust rules and regulations that are going to 
increase the cost of feeders to our .Iowa farmers. 

The avian question has been ducussed. We‘were very glad to cooperate 
with the Bureau, out in Iowa, with their $60,000 that they have to carry on 
this work. However, it is m opinion that this work should be carried on 
very cautiously and very carehly. I am not of the opinion that we should do 
a whole lot of testing of poultry, but I believe that the work should be carried 
along more on educational and demonstration lines than testing. We are 
testing some flocks in Iowa to determine the percentage of infected flocks and 
feel that we are going to get some very ood results from that work. 

Aa to the progress in Iowa, you may hnk from some of the publicity that 
have had from that state, that we haven’t been testing any cattle out in 

owa. Well, we have, and we wdl test probably t b  year just about &B many 
cattle as we did any other year. We will have applied, a t  the end of this 
month, approximately 1,000,000 tests in Iowa. So don’t let anybody tell you 
that we are not testing cattle out in Iowa. 

At the present time we have 70 accredited counties out of 99, and in the 
other 29 counties I should judge from 65 to 75 per cent of the cattle have been 
tested at least once. This u,in the sqrction of the State where our infection is a 
little high, and we are handcapped just a Mtle bit m the way of finances. 

t‘ 
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I think we will add two more counties to that list in the next month. We 
have reaccredited 34 counties, and the test is standing up very nicely, and we 
know we are eradicating bovine tuberculosis. 

We have one county out in Iowa that I alwa s like to point to in showing 
that it is possible to eradicate bovine tubercu&s. That is Jones County. 
By the way, it is ri ht  adjacent to Cedar County, which you hav! all heard 
about. It was modi%ed a little over three years ago. There wm qute a heavy 
infection there. It ran better than 10 per cent. On the modifying te~ts there 
were almost 6,000 reactors taken out of that county. It was remoaed thls 
year and approximately 400 reactors mere taken out. Maybe some of you 
think of that county as being one of the first settled counties in the state of 
Iowa, With a lot of old bank barns down there, with .dirt floors,. and barns 
without ventilation. The infection was down to a pomt where it could be 
remodified. So we feel it is proof that bovine tuberculosis can be eradicated. 

Then right in that same section, that same county, there is one townshi 
Monticello township. Before the tests were started in that county all tf; 
hogs that were shipped out were being boyght by the packers o? test, boyght 
subject to test. Today they can ship them hogs to any market 111 the United 
States. 
To show the progress that we are making in Iowa, in 1925 we tested a proxi- 

mate1 1,200,000 cattle. We took out a little over 28,000 reactors. I! 1930 
(the &xes are not completed for 1931) we tested approximately the same 
number of cattle, 1,200,000, and took out about 18,000 reactors, about 10,000 
less. So you see our infection is gradually getting lower. 

Just a word or two in regard to some of the publicity that you have been 
hearing about Iowa. It is true that we had to use the militia to test cattle in - that state, and I ho that not another state in the Union will have to do it. 
But if you ever do, rpray to God you have a governor who will back you up 
in the law. (Applause) The troops were not called out n e c e d y  to enforce 
the tuberculosis eradication law but we say they were called out to hold up 
the opinion of the courts. In dedar County, where we first called the militia, 
there were approximately 2,000 herds. All but about 400 or 500 of them had 
been tested. By the organization of a very small minority of the farmers 
in that county, they defied the testing. We took some of those men before the 
‘ustice court and were unable to get a conviction on account of a hung jury. 
b e  realized that it would be almost impssible to get a.conviction in the J. P. 
court. So we maneuvered around untd we got them into the district court. 
They were enjoined for interfering with the test, some forty-five or forty-eight 
farmers. We thought we were sitting on top of the world then. We went out 
to test their cattle. We would go to a man’s krm and he would say, “Yes, 
there are my cattle. Go ahead and test them. By the time we would start 
the test, forty or fifty men from the other county would keep us from testing. 

After they had abused some of the veterinarians and told us we couldn’t 
test, the militia was called iq. There was no resistance after that. We tested 
between 500 and 600 herds m Cedar County by the use of the troops. WiFh 
only a few of those herds was it really necessary to have the troops. Whde 
we were there we cleaned up that county. 

We went on down to Henry County, and we tested 300 or 400 herds there so 
as to clean up that area. We went on down into Lee County. There were six 
herds down there where we used the troops in helping us test. Whether it 
waa really necessary I am unable to say, but, as I said a minute ago, we wanted 
to clean u that sect)ion, and where they to!d us it was going to need the militia, 
me took tiem at  their word, and we used it. 
There was one county where we tested the entire cattle population while the 

militia was there. That was Des Moines County, of which Burlington is the 
county seat. 

The Army has been discharged, and we don’t feel that we are going to meet 
with a yt deal of resistance. In  fact, after the troops were called in, there 
was rea y no resistance, what we call passive resistance. I think their game 
was to run up the expense just as much as they possibly could, so as to use 
that as an argument to get the statewide area law repealed. 

a 



412 A. E. WIGHT 

There are other factors that enter into this test that I don’t want to mention 
at  this time. But I think I can safely say that the law will not be repealed, 
and that we are going to continue to test cattle in Iowa. I predict that in two 
to three years we will have a modified area. (Applause) 
PRESIDENT CONNAWAP: We will now hear from Dr. Faulder. (Applause) 
DR. E. T. FAULDER: It is indeed a privilege and a pleasure to be assigned the 

task of discussing the excellent paper just presented by Dr. Wight. 
I know we all agree that what we have heard convinces us that unparalleled 

progress has been made in the great undertaking of controlling and eradicating 
bovine tuberculosis. Many of those present have had the privilege of hearing 
previous reports by Dr. Wight, before this Association and at  tuberculosis 
eradication conferences, and we must not forget the. wonderful presentations 
made by the late Dr. Kiernan, both before this Association and before various 
tuberculosis eradication conferences. 

Dr. John R. Mohler and his associates of the federal Bureau of Animal 
Industry should be highly complimented on their efforts to establish a tuber- 
culosis eradication project in every state in the Union. Since the inception of. 
the work these officials have pointed out to the various state officials the proper 
way to do the wqrk, and to maintain inspiration and interest. Their guidance 
has inspired confidence in state and county officials, and this inspired confidence 
has reacted favorably in phenomenal progress being made each year during 
the past twelve years. The various states should continue to follow the lead 
of the federal oficials and the advicc of the U. S. Live Stock Sanitary Associa- 
tion until this great task has been completed. 

Unlimited credit is due this Association also for its untiring efforts in creating 
the Accredited Herd Plan and promoting legislation and in stimulating the 
work at every angle. 

Dr. Wight discusses appropriations of funds by Congress, by the various 
state legislatures and by county boards of supervisors. Public officials ad- 
vocate an increase in public building projects to help the unemployment situa- 
tion. If it is just and proper to appropriate funds for this purpose, then I be- 
lieve it is just and proper to appropriate funds for the control and eradication 
of diseases of humans and domestic animals, and I do not believe any appro- 
priation, either federal, state, or county, should be curtailed on account of 
depression. 

We can help, to a certain extent, in these days of depression by increasing 
speed in the eradication of tuberculosis. We are doing this right now in New 
York State. During the months of November and December, our plans call 
for the condemnation of 20,000 tuberculous animals; 48,000 initial cattle will 
have to be tuberculin-tested to produce this number of reactors. This means 
that 800 carloads of reactors will be shipped to the stockyards at  Buffalo and 
New York during November and December. This makes business for the 
railroads, for the stockyards, for the live stock commission merchants, for the 
slaughterers and for the by-product manufacturers. This also increases labor 
among butchers and keeps many veterinarians busy. 

I am glad that Dr. Wight has discussed area work. This is a hobby with me. 
I have talked area work for the past twelve years. 

While I advocate no decrease in appropriations for disease control work, I 
do advocate that the money appropriatcd by Congress, by the various state 
legislatures and by county boards of supervisors, should be spent in an econom- 
ical manner and not one dollar wasted. This can be done by confining our 
work to area work, eliminating unnecessary miles of travel on the part of the 
veterinarians and appraisers. A saving will be made also on the disinfection 
of premises, all of which reacts to the benefit of the cattle-owncr. If we use 
our county and state funds in an economical manner, we shall retain the respect 
and confidence of those making the appropriations and they will stay with us 
until tuberculosis has been eradicated. 

In the eradication of tuberculosis by the area method we not only eradicate 
tuberculosis from the various herds but we eradicate the disease from the entire 
district; and this eliminates a t  once the objection that comes from the owner 
.of a clean herd in having an infected herd right next door or in close proximity. 

Y 



COOPERATIVE TUBERCULOSIS ERADICATION 413 

m 

n 

t 

k 

In 1899, the first move was made to complete the Panama Canal project 
abandoned by the French. In April, 1904, Congress appropriated $10,000,000 
to purchase certain rights from the French government and, on May 4, actual 
work started on the gigantic project. 

The French failed in their undertaking because they did not take into con- 
sideration the important factor of samtation and hsease. When they quit 
they left plenty of machinery and a graveyard with many tombstones. 

The task of sanitation by the. United States was .assigned to Col. W. .C. 
Gorges. He visited the Isthmus in 1904 and found disease, also the necessity 
of destroying the mosquito and its breeding places. He created a plan and 
carried it out, killing the larvae by cutting down brush and burning the grass, 
and by spraying all water surfaces .with a larvicide. He put this in effect not 
only in a village where some soldiers were stationed but in the entire zone. 
When the French were engaged in the zone the death rate was 240 per 1000. 
Col. Gorgas reduced it to 49 per 1000 and finally to 21 per 1000, where it has 
remained. The death rate among the employes was reduced to 7.5 per 1000. 

We should all benefit from what Col. Gorgas accomplished and bend all our 
energies to completing b o n e  tuberculosls eradication under the area plan, 
getting the work done as rapidly as possible but in a thorough manner, and 
thereby be in a position to take up in a more active way the control and ulti- 
mate eradication of other diseases now under consideration by the Association, 
namely, Bang’s disease, mastitis, avian tuberculosis, Johne’s disease, pullorum 
disease, hog cholera, parasitic diseases, etc. 

Another important item discussed by Dr. Wight is the retesting of accredited 
herds. In New York State we soon found out that the plan of expecting cattle- 
owners to pay the veterinarian for the retesting of their accredited herds was 
‘not successful. During the past two years, the legislature has appropnated 
funds to pay accredited veterinarians for the retesting of accredited herds a t  
state expense. These accredited veterinarians have been given special in- 
structions relative to the application of the test, the preparation of reports, etc. 
They work under blanket authorizations issued by our Department and each 
one is assigned to a zone made up of one or more townships. They are com- 
pensated at the rate of $2.50 for each herd tested, plus 30 cents for each animal 
in the herd. Tuberculin, tags and reports are furnished free to the veteri- 
nanans. From January 1 to October 1, 1931, approximately 300 accredited 
veterinarians retested 56,082 accredited herds, made up of 625,672 cattle. 
Percentage of reactors, .57; cost of testing, per head, 52 cents. 

While our minds are still on area work I wish to congratulate the federal 
Bureau of Animal Industry, the live stock sanitary officials of the states of 
North Carolina, Maine, Michigan, Indiana, Minnesota, Ohio, North Dakota, 
Idaho and Iowa, and the other states for the wonderful progress they have 
made. 

Dr. Wight has pointed out the progress made in the reduction of tuberculosis 
in the bovine family. It might be well to point out, a t  this time, the reduction 
of tuberculosis in the human. Attention is called to an article by Dr. W. A. 
Evans, Health Editor, Chicago Tribune, and well known by the members of 
this Association. The article is entitled, “Improvements in Control of Con- 
sumption,” the data being collected, I believe, by one Dr. Frederick L. Hoff- 
man. The statement reads as follows: 

“We are doing very well in wiping out consumption. According to Dr. 
Frederick L. Hoffman the average death rate from consumption in Uty-nine 
American cities in 1930 was only thirty-eight per cent as high as i t  was in 1910. 
In these cities there live more than thirty-two million people. If the same rate 
of improvement could only continue there are persons living who would see 
consumption as rare as typhoid now is and that disease is not much more than 
a memory. 

“In 1910 the average rate for these cities was about 175, and it is now about 
sixty-six. The far better records of some of the smaller places give additional 
hope. For instance, instead of sixty-six in 1930, the record of Lakewood, O., 
was only 8.4; that of Cedar Rapids, Ia., 8.9; of Williamsport, Pa., 9.4; and Oak 
Park, Ill., 10.9. Nineteen smaller cities had records of less than twenty. These 
places have less consumption now than Chicago had typhoid fever twenty 
years ago. 

. 
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“In Hoffman’s report on 147 cities there were several Canadian cities with 
rates as low as those that prevailed in the ood cities in the states. The honor 
roll of countries is led by the Union o f  South Africa, with New Zealand 
second, and Australia third. The United States is fifth and Canada sixth. 

“The consumption problem is decreasing so rapidly that it becomes possible 
to analyze it to advantage, as was not possible when the disease overwhelmed 
us. Negroes are still far too susceptible. But they are becoming less so, and 
Africa is showing the possibilities of meeting the difficulties of consumption 
among Negroes. The decline in the prevalence of tuberculosis is great-mt 
among children under five years of age. Pasteurization and tuberculin-testmg 
of cows are bearhg fruit. Women are less subject than men to the ravages of 
the disease, but between ages ten and twenty-nine women are more in danger 
than men. Occupation has much to do with the prevalence of consumption. 
Miners pay a heavy penalty. This does not apply to coal-mmers. These have 
the lowest consumption rate found amongst underground workers. The five 
occupations with the highest rates are: Miners (other than coal-miners), 
pottery-workers stone-cutters, waiters and hotel servants, and cutters and 
grinders. The iowest are: City Gemen, stationary enpeers  and firemen, 
roofers, railway engineers and trainmen, and coal-miners. 
In New York State, in the year 1918, when tuberculosis eradication waa 

being inaugurated and at least 35 er cent of all the cattle in the State, 2,000,000 
m number, were tuberculous, t f e  deaths among humans from tuberculosis 
outside of New York City were 6,875. The figures for the year 1930 show 
3,878. The deaths from tuberculosis in New York City in 1918 were 10,098; 
in the year 1930,5,089. I believe every one will agree that tuberculosis eradica- 
tion should not be delayed in any manner. 
In closing I have one suggestion to make and that is that the members of 

the Committee on Tuberculosis ask this Association to pass a resolution urging 
that all states confine their testing, as far as possible, to area testing; that the 
work of tuberculosis eradication be done as rapidly as possible in an economical 
manner; and that, if this resolution is passed, a copy be sent by the secretary 
of the Association to the commissioner and live stock sanitary officials in each 
state. 

PRESIDENT CONNAWAY: The next paper, “A Study of So-called Skin-Lesion 
and No-Visible-Lesion, Tuberculin-Reacting Cattle,’’ will be presented by Dr. 
L. L. Daines. (Applause) 

. . . Dr. Daines read his paper. . . . (Applause) 

. . . First Vice-president Faulder assumed the chair. . . . 
A STUDY OF SO-CALLED SKIN-LESION AND 

NO-VISIBLE-LESION TUBERCULIN-REACTING CATTLE 

By LYMAN L. DAINES and HAROLD AUSTIN 
Department of Bacteriology and Pathology, University of Utah 

Medical School, Salt Lake City, Utah 
For several years, it has been“ noted that. a large percentage 

of the tuberculin-reacting cattle killed in Utah fail, on routine 
postmortem examination, to show any gross lesions, or the lesions 
found are confined to the skin or to the subcutaneous tissues. 
The former have come to be called “no-lesion” reactors, while 
the h t te r  are usually referred to as cases of skin tuberculosis. 
Table I gives the figures for Utah during the past few years and 
shows the high incidence of the groups mentioned. 
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NUMBER REACTORS 
YEAR TESTED SLAUGHTERED 

1927 78,797 513 
1928 96,033 907 
1929 100,705 802 
1930t 84,620 622 
1931 72,603 479 

432,758 3,323 

P - 

* 

It will be seen, from table I, that in the five-year period, 59.7 
per cent of the lesions were confined to the skin, 32.8 per cent 
of the animals gave no gross evidence of lesions and 7.6 per cent 
had systemic lesions. Of the 3,313 animals killed as reactors, 
3,020 represent the ones which concern us in this study. We are 
aware that a large proportion of the so-called “no-lesion” reactors 
probably would show lesions if a detailed laboratory examination 
could be made. Without this examination it is impossible to 
estimate the proportion of the 1,090 “no-lesion” reactors that 
would show skin or systemic lesions. It seems fair, however, to 
conclude that at least 75 per cent of the total number of animals 
killed would have lesions confined to the skin. 

The project of tuberculosis eradication in cattle, undertaken 
conjointly by the United States Bureau of Animal Industry and 

TABLE I-Number of cattle, in Utah, tuberculin-tested, reuctms, and lesions 
shown. Period Januaw 1,1997, to October 31,1931 * 

LESIONS 

491 91 
417 49 

1,681 303 254 1,090 

the tuberculin test, and in which no known contact with tuber- 
culosis has been made. According to reports from various sources, 
this condition prevails in many parts of the United States and 
Canada. 

It has been noted by many of the field workers that the cases 
in question often react best to the intradermal test and some 
even fail to react to the subcutaneous and the ophthalmic 
tests. We are further told by experienced field workers that the 

m 
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reactions to tuberculin in these cases are often not typical and 
some go so far as to claim that they can sometimes identify a 
skin-lesion case by the nature of the tuberculin reaction. Because 
of these facts and also because attempts to demonstrate the 
presence of typical organisms of bovine tuberculosis in the skin 
lesions have been almost uniformly unsuccessful, there has 
arisen a doubt that these are really cases of bovine tuberculosis. 

Some of these facts were called to our attention in 1922, by 
the late Dr. Wm. A. Stephenson, at that time Utah State Veter- 
inarian, and, since that time, we have attempted, at  irregular 
intervals, to obtain some information on this vexing problem. 

As early as 1916, Traum’ reported six cases of lymphangitis in 
cattle in California, which, according to his description, showed 
typical skin lesions. In the earlier attempts he was unsuccessful 
in cultivating any acid-fast organisms, although he demonstrated 
their presence in the lesions. In 1919,2 he was successful in 
obtaining a culture of an acid-fast organism from a similar case. 
On account of his failure to produce lesions in guinez pigs and 
rabbits he was led to consider the organisms as not being true 
mammalian tubercle bacilli. 

In 1922, J. G. Olsen, working in our laboratory, obtained a 
culture of an acid-fast organism from a typical skin lesion with 
which we were unable to obtain successful a-nimal inoculations. 
Cultures submitted to Dr. Day failed also in his hands to produce 
lesions in laboratory animals. 

Traum, again in ‘1923,3 under the title, “Lymphangitis in 
Cattle, Caused by an Acid-fast Organism,” reported the demon- 
stration of acid-fast organisms in lesions in two out of three cows 
which gave positive intradermal tuberculin reactions and which 
also had well-developed subcutaneous nodules. Guinea pigs 
which he inoculated from these lesions failed to develop tuber- 
culosis, even though some were not killed until fourteen weeks 
after inoculation. From these lesions he succeeded in cultivating, 
on cooked-blood-agar, a pleomorphic Gram-positive organism 
which did not react uniformly to the acid-fast stain. Guinea 
pigs and rabbits, inoculated subcutaneously, developed sub- 
cutaneous abscesses at  the point of inoculation, which yielded 
organisms similar to those inoculated. A calf developed a 
similar lesion sixteen days after inoculation. Although he made- . 
many attempts, Traum was unable to obtain this organism from 
any other case and, on this account, he “hesitated definitely to 
incriminate it as the bacterial cause in the disease described.” 

, 
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He concluded that the organism did not belong to the mammalian 
type of tubercle bacilli. 

In 1921, Day4 reported the examination of eighty-five tuber- 
culin-reacting cattle in Star Valley, Wyoming. At autopsy he 
found skin lesions, either alone, or in combination with other 
lesions, in forty-seven (53.3 per cent) of them. 

In 1928, Day5 gave the results of his extensive study of skin 
lesions in tuberculin-reacting cattle. It was his opinion that 
“accumulations of manure on the skin produce irritation and 
inflammation which lead to the formation of fissures in the skin 
through which tubercle bacilli gain entrance from infected 
manure.” He reported negative results in attempts to infect 
four calves and four pigs by means of inoculations direct from 
skin lesions from four cattle. Later, six other calves were inocu- 
lated with material from different skin lesions. One of the calves 
developed a positive tuberculin reaction and at  autopsy a tuber- 
culous anterior mediastinal lymph-node was found. The cow 
which furnished the skin lesion for this inoculation showed, in 
addition, an abscess on her side and an iliac lymph-node which 
contained pus. Material from the infected czllf inoculated into 
seven guinea pigs and one rabbit produced typical lesions of 
tuberculosis in all of them, killing them in from fifty to seventy 
days after inoculation. Day gives as his opinion that “all of the 
skin lesions found in cattle that give a positive reaction to the 
tuberculin test, and in which acid-fast bacilli are found, are 
tuberculosis lesions caused by Mycobacterium tuberculosis which 
has gained entrance in the skin through abrasions, because we 
know of no other acid-fast organism capable of producing such 
skin lesions, and at the same time giving a positive reaction to 
tuberculin.” He reported negative results in approximately I 

one hundred attempts to obtain, from skin lesions, cultures on 
Petroff’s medium. 

Calmette6 said that tuberculosis of the skin in cattle is regarded 
as very rare, and suggested that inasmuch as the skin and sub- 
cutis are unfavorable locations for the tubercle bacillus to 
develop, the virulence is markedlyo decreased. 

Beach and Hastings’ reported unsuccessful attempts to obtain 
cultures and animal inoculations from fifty-four skin lesions 
from as many tuberculin-reacting cattle. 

Carpenter and Goldbergs failed in every attempt to infect 
guinea pigs, rabbits and chickens with extracts from bovine skin 
lesions. They did succeed in producing nodular skin lesions by 



418 L. L. DAINES AND HAROLD AUSTIN 

the inoculation of a small amount of a culture of the bovine 
tubercle bacillus into the skin of cattle. 

After making a comparative study of the histological material 
from bovine skin lesions and cases of lupus vulgaris in man, 
Carpenter and Goldberg concluded that “the cutaneous lesions 
described in cattle are identical with Ekin tuberculosis (lupus 
vulgaris) in man.” 

Crawfordg suggested that several factors seemed to indicate 
other acid-fast organisms than the bovine tubercle bacillus as 
causative organisms in “skin-lesion” tuberculosis. He mentioned 
the following factors: 

1. Reactors with akin lesions only are at times found in herds in which 
there is no history of tuberculosis. 

2. Acid-fast or anisms usually present in skin lesions do not grow 
on culture media favorable to the growth of mammalian tubercle bacilli, 
a condition which was encountered in the cultivation of the acid-fast 
organisms of Johne’s disease and leprosy. 

3. The reaction to mammalian tuberculin is often atypical, which 
suggests a group, rather than a specific, mammalian tubercle bacillus 
sensitization. 

4. This condition is more prevalent in some localities than others. 
In this article, Crawford reported that three acid-fast organ- 

isms, the B. phlei, the mist bacillus, and the “hog skin” bacillus, 
produced, in guinea pigs, fairly well marked reactions to mam- 
mali an tuberculin . 
In a later study, Crawfordlo used the above three organisms, 

together with one strain each of avian, human and bovine 
tubercle bacilli, to determine if any of the organisms in question 
were capable of producing lesions in cattle similar to those 
commonly described as “skin lesions.” All of the organisms, with 
the exception of the bovine tubercle bacilli, failed to produce 
lesions. The inoculation of the abraded skin with bovine 
tubercle bacilli of the one bovine animal so treated, produced 
only internal lesions of tuberculosis. All attempts to grow acid- 
fast organisms on artificial media, or to cause lesions by sub- 
inoculations of sections of skin lesions into guinea pigs, rabbits, 
mice, rats, chickens and cattle failed. 

Elder and Lee1’ produced local lesions in three cows by sub- 
cutaneous injection of avian toubercle bacilli, and these animals 
reacted to msmmalian tuberculin when injected intradermally. 
The Royal British Commission had previously produced local 
lesions in cattle and hogs by subcutaneous injection of avian 
tubercle bacilli. 

Mitchell,12 after making approximately 100 unsuccessful 
attempts to infect laboratory animals from subcutaneous lesions, 

* 
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finally succeeded in infecting a rabbit which died in 131 days 
after intraperitoneal inoculation. Subsequently other animals 
inoculated with this strain died and showed, a t  autopsy, tuber- 
culous lesions fairy widely distributed throughout the body, as 
was the case also with the first rabbit infected. Cultures of this 
strain also were obtained and these produced, on inoculation into 
a calf, a lesion which had the appearance of a skin lesion. Many 

* attempts to cultivate an acid-fast organism directly from skin 
lesions were unsuccessful, although he described an acid-fast 
pleomorphic organism in the lesions. 

Van Es13 fed tuberculosis-free hogs a considerable amount of 
bovine skin lesions. Some months later, these hogs failed to 
react to both avian and mammalian tuberculins and no tubercu- 
lous lesions could be found at  autopsy. 

Although forty different sets of bovine skin lesions, most of 
which were shown to contain acid-fast bacilli, were subjected to 
typing experiments by Van Es, all the typing experiments yielded 
negative results. Van Es concluded that “apparently no living 
tubercle bacilli were present.” 

Traum14 reported, in 1928, a large number (104) of animal 
inoculation tests from 38 different cows with skin lesions only. 
One guinea pig obtained a Preisz-Nocard infection and a rabbit 
developed a nodule in the lung which yielded a large number of 
acid-fast organisms. Traum reported that cultures appeared to 
be a rapidly growing mammalian type in the first generation. 
Traum compared the findings in leprosy with those in cattle 
skin-lesion cases in that the transmission of leprosy to animals 
experimentally has failed, and the artificial cultivation of lepra 
bacilli has been successful in only very few instances. 
In discussing Traum’s paper, Watson15 expressed the opinion 

that the organisms isolated from skin lesions and from no-lesion 
reactors are tubercle bacilli and that “it is really a question of 
type.” He reported the successful inoculation of guinea pigs 
from bovine skin lesions and from no-lesion cattle. 

Hastings, Beach and Thompson16 isolated a number of cultures 
from the tissues of no-lesion, tuberculin-reacting cattle. These 
cultures which produced no lesions in cattle, guinea pigs, rabbits 
and fowls, when injected into tuberculosis-free cattle, caused a 
sensitization to tuberculin. These workers state that “from the 
evidence available it seems safe to conclude that all or nearly all 
skin lesions are due to other than tubercle bacilli,” and that 
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“some other of the mycobacteria than tubercle bacilli may invade 
the tissue and sensitize to tuberculin.” 

Schalk” obtained sensitization to avian tuberculin in cattle 
which were exposed in a barn-yard occupied by positive-reacting 
tuberculous chickens. He also sensitized cattle to the avian 
tuberculin by instillation of avian virus into the conjunctival 
sac and rubbing it into the scarified skin. He reported that these 
cattle did not react to mammalian tuberculin, but he did not 
state the method of testing in these cases, whether subcutaneous, 
intradermal or ophthalmic. 

Van Es18 quoted Plum, of Denmark, on this question as follows: 
The subcutaneously provoked reactions appear to be more specific 

than intracutaneous ones, inasmuch as cattle infected with various acid- 
fast bacilli. are to a higher degree inclined to react to a heterologous 
tuberculin intradermically injected. 
Another example of group tuberculin reactions is given by 

Hagan and Ziessig,lg who demonstrated that avian tuberculin 
apparently gave results identical with those obtained with 
johnin when applied to cattle and other animals naturally or 
artificially infected with the organism of Johne’s disease. 

It has been shown by several workers that a water-soluble 
protein is apparently one of the common fractions of the acid-fast 
family and that this is the substance in tuberculin which is 
responsible for the skin reaction. Funk and Huntoon20 obtained 
skin reactions in about 95 per cent of their tuberculous patients 
with the protein fraction of the timothy grass bacillus. 

Walker2‘ gave the results of 2,363 cultures from 194 cases of 
human leprosy and concluded that acid-sensitive and acid-fast 
coccoid, diphtheroid and actinomycoid organisms, cultivated 
repeatedly by himself and others, are different stages in the life 
cycle of the same organism. He claimed that the Hansen 
bacterium in leprous lesions is probably the tissue stage of this 
organism and that this organism belongs to the genus Actino- 
myces. He isolated a similar organism from the soil and he 
suggested the probability that leprosy is primarily an infection 
from the soil through wounds. 

Walker and Sweeney22 pointed out the similarity in the bac- 
teriological findings in rat and human leprosy and concluded 
that “rat leprosy has the same etiology and endemiology as 
human leprosy; that it is an actinomyces infection from the soil.” 

Muir23 objected to Walker’s conclusions with respect to the 
facts that the pleomorphic diphtheroids are identical with the 
Hansen bacillus and the bacillus of Stephansky, and that leprosy 

* 
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is usually a wound infection. His objections were based mainly 
on what he claimed to  be a lack of experimental proof. 

S ~ e a n e y , ~ ~  Kahn25 and others pointed out the presence of 
a variety of forms and granules in a probable developmental 
cycle of the tubercle bacillus. Kahn mentioned ovoid units, 
diplococcoid forms, dust-fine particles, tiny rods and mature 
bacilli in the cycle. 

Eberson26 called attention to the marked pleomorphism of the 
general group of the diphtheroids. 

The Preisz-Nocard bacillus (Corynebacterium ovis) has been 
identified by several workers as the bacterial cause of lymphan- 
gitis in different animals. It was first isolated by Preisz and 
Guniard27 from necrotic material from abscess-like areas in the 
kidneys of sheep. In the United States, Norgaard and Mohler2* 
reported it in sheep; L i e n a u ~ , ~ ~  in cattle; Hall and Fisher,30 in 
horses and in a subparotid abscess in a five-month-old calf; Hall 
and in sheep; Sheathef2 in abscess formation with 
lymph-gland involvement in four adult cattle ; and, finally, 
T r a ~ m , ~ ’  in 1923, reported the finding of this organism in two 
cases and, later, in another case14 of a large series of so-called 
skin lesions of cattle. Traum noticed the rescmblance of this 
infection to what he called the acid-fast lymphangitis in cattle 
but differentiated between them by the uniform results obtained 
by guinea-pig inoculation and cultural reactions in the Preisz- 
Nocard infections. He did not consider this organism as thc 
cause of the ordinary skin lesions of cattle. 

Hall recentlP3 corrected the misunderstanding obtained by 
some authors as to the acid-fastness of the Preisz-Nocard bacillus. 
He stated that the organism is not acid-fast and that he is con- 
vinced that it should be placed in the corynebacterium group. 

Several workers have noted the presence of both non-acid-fast 
and acid-fast stages in the same organism. S~eaney ,3~ in 1928, 
reported the occurrence of non-acid-fast forms of tubercle 
bacilli in patients dying of tuberculosis. Walker*l and, later, 
Walker and Sweeneyz2 called attention to the acid-sensitive 
and acid-fast stages of organisms associated with human and 
rat leprosy. Walker described the transformation from acid- 
sensitive to acid-fast states and vice versa and concluded that the 
changes “appear to be indcpendcnt of lipoids in the culture 
media.” Millers5 and Dreyer and V01lurn~~ reported the culti- 
vation of non-acid-fast virulent strains of human tubercle bacilli. 
The granules of and the non-acid-fast granular forms 
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mentioned by appear to be stages in a cycle of the tubercle 
bacillus. E b e r ~ o n ~ ~  and Sweeney38 were able to transform acid- 
fast tubercle bacilli into acid-sensitive forms and vice versa by 
altering their environmental conditions. 

On account of the h e  cooperation of local members of the 
Bureau of Animal Industry of the U. S. Department of Agricul- 
ture and practicing veterinarians of Salt Lake City and Ogden, 
we have had the opportunity of studying a fairly large series of 
lesions within a very short time after their removal. The Utah 
Agricultural Experiment Station has also given us invaluable aid 
in conducting inoculation experiments with cows. This paper is a 
partial report of the results obtained in the study of lesions from 
the last 211 animals. 

In  the earlier part of our work, attention was focused entirely 
toward the finding and cultivating of tubercle bacilli or similar 
acid-fast organisms, and any other organisms encountered were 
looked upon as contaminating agents. As the observations con- 
tinued, whoever, we noticed the rather constant appearance of 
non-acid-fast forms, so that our interest extended to all of the 
organisms occurring in the lesions. 

More than 75 per cent of the lesions reported in this series 
came from animals which had given positive tuberculin reactions. 
Less than 25 per cent were obtained in routine examination of 
regular abattoir material and therefore the animals had not been 
tested, 

Because of the fact that you are all familiar with the character 
of the lesions, we shall not attempt to give a detailed description 
of them. The specimens as they reach us consist of strips of 
skin and subcutaneous tissue containing the lesions undisturbed. 
The tissue is fresh and no preservative of any kind has been 
added to it. This gives us an opportunity of obtaining uncon- 
taminated material. The lesions are mainly subcutaneous but 
they often involve the skin, sometimes apparently being confined 
entirely to the skin. About one-third give gross evidence of 
external connections either closed or not. It is possible that 
evidence could be obtained of external connections at some period 
of development in every case if complete microscopic examinations 
could be made. 

Each specimen contains from one to several nodules, mainly 
subcutaneous, varying from pin-head size to as large as an ordi- 
nary hen’s egg. There are three general types of nodules: (1) 
those made up of granulation tissue with no apparent necrosis, 
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(2) those with central necrosis without calcification and (3) 
those having central necrosis with calcification. In the last two 
types the centers usually contain a thick, semi-fluid, odorless 
material which usually varies from a greenish-yellow to an 
orange color. Often dense cords connect several nodules in 
chains and sections of these cords show them to contain this 
same necrotic material. 

The lesions are opened from the under surfaces through 
thoroughly cauterized tissue, thus avoiding external contamina- 
tion and, from the lesions, cultures and microscopic smears are 
made. At first the material was treated with HCl or HzS04 of 
different strengths, then centrifugalized and the sediment culti- 
vated. Later this procedure was abandoned because it was soon 
observed that pure cultures may rather consistently be obtained 
from untreated tissue, provided there are no external openings 
present. Staining of smears is carried out by the ordinary 
Ziehl-Neelsen method, decolorizing with 3 per cent HC1 in 95 
per cent alcohol, care being taken to secure thorough decoloriza- 
tion. Occasional Gram stains are made, using Sterling’s modi- 
fication. 

Acid-fast organisms are found in every typical lesion -from 
reacting cattle, varying in number from one in several fields to 
large numbers in a single field. These acid-fast organisms vary 
in morphology from coccoid and diplococcoid forms to short or 
long, straight and curved rods-solid or beaded, and diphtheroid 
forms of various sizes and shapes. The most constant acid-fast 
form is the solid, medium-size, straight rod about the size of a 
typical bovine tubercle bacillus. 

All of the above-mentioned morphological forms are found also 
in various lesions without having retained the fuchsin stain (acid- 
sensitive). The most constant non-acid-fast forms are the diplo- 
coccoids, which occur usually in small numbers in nearly every 
typical lesion from reacting cattle. 

For some time we naturally concluded that these different 
morphological forms represented various organisms, but our 
cultures soon began to give evidence of the presence of very few 
-perhaps only onespecies which is markedly pleomorphic and 
which has the property of becoming either acid-fast or acid- 
sensitive. 

All of the cultures obtained grow under aerobic conditions and, 
with the exception of one culture of the bovine tubercle bacillus, 
they appear to develop equally well at room temperature as 
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well as at temperatures up to 37” C. They grow on various 
kinds of rich media. The one we have come to use most is a 
modified Petroff’s medium. This consists of 550 cc of lean-beef 
infusion; 500 cc of whole egg; and less than 1:100,000 gentian 
violet. No glycerin is used. This gives a desirable soft medium. 
Apparently the only advantage of the gentian violet is to give a 
better background for the early identification of colonies. In 
case cultures are to stand for some time the tubes are sealed with 
paraffin. Cultures are not obtained from the necrotic material. 
Successful results are secured only when scrapings are made of 
the wall of the abscess or when pieces of the wall are ground in a 
mortar . 

Our cultures, up to the present time, seem to fall into three 
fairly definite groups on the modified Petroff’s medium : 

1. Cream-colored colonies appearing after about eight weeks. This 
type developed from the lesions of only one animal and proved to be a 
typical bovine tubercle bacillus, killing guinea pigs in about 18 days 
with a generalized tuberculosis. The cow from which these cultures 
were obtained had internal as well as skin lesions. This type is not 
described further. 

2. Dry, rough, friable colonies varying from non-chromogenic to 
cream color, yellow, red, and dark brown. The chromogenic variations 
seem. to be determined largely by the character of the medium, especially 
with respect to the amount of dye present. Growth appears in 24 to 48 
hours. At first most of the organisms are acid-sensitive, but in some 
of the cultures a few may have acid-fast properties, the degree of acid- 
fastness and the numbers concerned increasing as the cultures become 
older. On inspissated egg in a few weeks practically all of the organisms 
retain the fuchsin stain. A few of the strains of this group even after 
months of cultivation, have failed to become acid-fast. 

3. Deep orange, smooth, moist, spreading colonies; growth appearing 
from lesions, usually in about seven weeks, subcultures appearing earlier. 
From 90 to 100 per cent of the organisms in all cultures are acid-fast from 
the beginning and remain so indefinitely. 

A majority of the cultures belong to group 2. 
Cultures have been made from the kidneys of several tuberculin- 

reacting cattle, with or without visible lesions, and cultures 
apparently identical with those of group 2 have been recovered 
in every case. 

The morphology of the organisms is as follows: 
Oroup 2: On modified Petroff’s medium these are, from the beginning, 

diphtheroid organisms with a variable number of deepstaining granules 
from two to six. Later, as they become acid-fast, they tend to -develop 
involution forms, becoming clubbed a t  the ends or swollen at  the centers. 
There are always fairly large numbers of straight acid-fast rods. Some 
of the short diphtheroids appear to be diplococcoids. 

When this form is grown in litmus milk, inspissated egg-yolk, or lactose 
broth, acid-fastness increases more rapidly and many coccoid, diplo- 
coccoid and streptococcoid forms appear. These forms appear larger 
than they do on Petroff’s medium. They are Gram-positive. 
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G o u p  3: On Petroff’s medium they vary from large rods, either solid 
or beaded, to short, solid forms or diphtheroids. They are Gram-positive. 

Fermentation reactions of group 2 in the common sugars are variable. 
All of Walker’s diphtheroid groups are represented and, in addition, .we 
have at least one other definite group. Group 3 has given no fermentation 
reaction. 

In our cultures from three of the subcutaneous lesions, we 
obtained what we think are larvae of ox warbles. This finding 
is very significant in view of the possibility of infection being 
carried into the subcutaneous tissues by these larvae. 

Cultures made from the soil and barnyard manure from various 
places yielded, in a majority of cases, acid-fast organisms morpho- 
logically identical with our group-2 strains. Direct examinations 
also give organisms similar to group 3. 

Because of the close similarity morphologically between the 
organisms we have isolated from skin lesions and from the organs 
of tuberculin-reacting cattle and the Preisz-Nocard bacillus of 
suppurative lymphadenitis of sheep, we have compared them 
from the standpoint of cultural characteristics. 

Two strains (95 and 809) were obtained from the American 
Type Culture collection and several cultures were obtained by 
us from typical lesions of suppurative lymphadenitis from old 
ewes. Strains 95 and 809 produce no apparent effect in guinea 
pigs, probably because of attenuation through culturing for a 
long time on artificial media. .Cultures obtained by us from 
sheep produce, in very small doses, the typical Suppurative 
orchitis in guinea pigs, and also generalized pseudo-tuberculosis. 

There is one marked difference between out Preisz-Nocard 
cultures and strains 95 and 809. The American Type Culture 
strains rapidly hemolyze rabbit and human corpuscles, while 
our cultures from sheep do not. Our group-2 strains from cattle 
do not hemolyze the red corpuscles from rabbits and human 
beings, agreeing in this respect with our Preisz-Nocard organisms 
from sheep lesions. 

For a while it appeared that the facultative acid-fastness of our 
cultures from the skin lesions of cows separated them definitely 
from the Preisz-Nocard organism. But continued cultivation of 
American Type Culture strain 809 on inspissated egg-yolk and 
in milk soon results in the production of fairly large numbers of 
acid-fast organisms. This facultative acid-fast property is shown 
also by our Preisz-Nocard organisms from sheep. In the case of 
strain 809, we obtained cultures from the American Type Culture 
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collection on two separate occasions and used special precautions 
to prevent contaminations. 

ANIMAL INOCULATIONS 
We have endeavored by means of animal inoculations to 

obtain some information as to the place of these acid-fast organ- 
isms in the bacterial groups. The followinglanimals have been 
used: guinea pigs, rabbits, white mice, wild rats (two species), 
white rats, sheep and cows. A brief summary of the results 
obtained to date will be given. 

Guinea pigs inoculated with material direct from the lesions 
have thus far yielded no results Seventy-three have been 
inoculated with our groups 2 and 3 in about equal numbers for 
each group. Most of these animals have died in periods ranging 
from 14 to 235 days. In every case the inguinal lymph-nodes are 
moderately enlarged and injected and the organisms are recov- 
ered in culture from these nodes. The adrenals are always 
moderately to deeply injected. The organisms are also recovered 
in culture from the kidneys and heart-blood of animals dying 
within two months after inoculation. 

Whenever group 3 is used for subcutaneous inoculation, there 
is practically always produced a firm hard nodule or a less firm 
abscess a t  the point of injection. In a few cases this is also true 
of group two. Organisms of the respective groups are recovered 
in culture from these lesions. If intraperitoneal injection is 
made, usually in or under the peritoneum, there is a small abscess 
where the needle had passed through. Five of the male animals 
had small to fairly large abscesses in the testicles or the envelop- 
ing membranes. Organisms of the group used in each case are 
recovered from these lesions. In three cases a fairly typical 
pseudotuberculosis was produced in the liver, on the peritoneum 
and in the enveloping membranes of the testicles. 

Whenever group2 organisms are used in female guinea pigs, 
and these are later allowed to become pregnant, invariably 
abortion takes place and the animals die. This group also 
produces severe diarrhea in a large proportion of the animals 
injected. Positive reactions are obtained with mammalian 
tuberculin in a large percentage of the guinea pigs-10 out of 
14 tested, 8 from group 3 and 2 from group 2. 

Although most of the guinea pigs died, apparently as the 
result of the inoculations, in only one case were there produced 
typical lesions of tuberculosis. This was the case of the one 
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typical bovine tubercle bacillus isolated from skin lesions of a 
cow that also had internal lesions. 

Only a few rabbits have been inoculated with our groups 2 
and 3 and in every case the animals have died in two or three 
weeks. At autopsy they showed no gross lesions. 

Chickens have failed to show any gross changes. Tested 
sixty days after inoculation, with avian tuberculin, they gave 
no reaction. Mice have not responded to the inoculation with 
any gross manifestations. Experiments with sheep have not 
continued long enough to justify the recording of results. Four 
male rats out of twelve died from four to six months after inocu- 
lation. The principal postmortem hdings consisted of firm 
nodules a t  the point of injection. A marked alopecia developed 
in about sixty days after inoculation, but this later disappeared. 

Because of the generous assistance and interest of Director 
Vincent Cardon, of the Utah Agricultural Experiment Station, 
and the active cooperation of Dr. F. E. Murray, of the U. S. 
Bureau of Animal Industry, and Dr. D. E. Madsen, Director 
of the Animal Pathological Laboratories of the Utah Agricultural 
Experiment Station, and their associates, it has been possible to 
undertake the inoculation of several cows with our organisms. 
This project has continued for over ninety days with the follow- 
ing results to date : 

Eight cows were inoculated on August 31, 1931, with various strains 
and with combinations of strains, In all, 22 inoculations were made 
intracutaneously, subcutaneously, m the teats, in the prescapular lymph- 
nodes, and by scarification into the skin. Observa$ons on September 15, 
1931, showed twelve lesions in or under the slun, varying from hard 
nodules about 0.5 cm. to 5 or 6 cm. in diameter. Some of the larger ones 
gave evidence on pressure of containing a fluid. One wm easily broken 
and yielded a thick pus which contained large numbers of acid-fast rods. 

October 16,1931, four of the same cows were reinoculated with the same 
strain or strains in each case. At that time five of the twelve original 
lesions remained, while seven had disappeared, as far as could be deter- 
mined by gross observations. 
On September 30, 1931, four of the cows were given an intradermal 

tuberculin test and one of the four gave a slightly suspicious reaction. 
None of the other three reacted. November 24, 1931, seven of the cows 
were given an intradermal tuberculin test with the following results, as 
determined on November 27, 1931: Two cows that had received injec- 
tions of group3 organism gave suspicious reactions, recorded as X 1% 
to X 2, and X 2, respectively, the thickening being cUluse in both cases. 
The five other cows faded to react. At the same time a concentrated 
glycerin broth culture of a group3 organism was injected intradermally 
into the seven cows with no reaction in any case. 

Observations (on November 24) of the results of the inoculations showed 
that in the six remaining cows which have received one or two injections 
of our organism, eight lesions persist. These are all in the four animals 
that received group3 organisms alone, or in combination with group 2. 
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Some of these lesions resemble very closely in appearance typical spon’ 
taneous so-called skin lesions. The two remaining cows that received 
group 2 Organisms alone, gave no evidence of lesions of any kind. 

One of the cows inoculated with a group2 strain, after becoming 
markedly emaciated and too weak to stand, was killed on November 10, 
1931. Autopsy showed multiple lesions in the liver, heart-muscle and 
kidneys, varying from pin-head size to 2 cm. in diameter. The centers 
of these lesions contained greenish-yellow, odorless, thick, necrotic material, 
microscopic smears of which show a few diplococcoid or diphtheroid non- 
acid-fast organisms. Cultures yielded an organism agreeing in every 
respect with the one inoculated. The parenchyma of the kidneys of this 
animal contained many small petechial hemorrhages and the left stifle 
joint was markedly swollen. Intradermal injection of tuberculin in this 
animal four days before she was killed failed to give a reaction. 

A second cow inoculated with a combination of groups 2 and 3 devel- 
oped a swollen and very tender right knee joint about November 6, 
1931. She had a very severe diarrhea for some time and this has persisted. 
On November 14, 1931, one cow was inoculated subcutaneously with 

large doses and a second cow was inoculated intracutaneously with small 
doses of Preisz-Nocard organisms, including a recently isolatcd virulent 
and the two non-virulent strains from the American Type Culture collec- 
tion. At the point of inoculation of the virulent stram in the first cow, 
a large abscess formed and ru tured on November 22, 1931. In the 
second animal, two firm, marbkized abscesses appeared a t  the points 
of inoculation of the virulent strain. These were painful on pressure. The 
latter cow had recaved inoculations of group-2 organisms on August 
31 and October 14. Following the October injection, ricesized hard 
nodules had persisted in a teat which had received superficial skin injec- 
tions. On November 23, this animal &ed with what appeared to be a 
“dry bloat,” but autopsy revealed multiple abscesses in the liver, contain- 
ing a thick necrotic material. Microscopic smears of this showed many 
non-acid-fast diplococcoid organisms. There waa also a marked peri- 
splenitis. The calyx of one of the kidneys also’contained pus. 

Skin lesions have Leeu rtmiuvei surgiaaiiy irom severai cows 
to obtain cultures and to determine the effect on the tuberculin 
reaction. The following is a typical protocol: 

December, 1929, an intradermal tuberculin test was negative. ep 
tember 1930, an intradermal tuberculin test was positive, but no leslons 
were demonstrable. April, 1931, a second intracutaneous test was 
positive and extensive skin lesions were present over the right prescapular 
area. July, 1931, these lesions were removed surgically and pure cultures 
of group2 organisms were obtained. July 1, 1931, an intradermal tuber- 
culin test was negative. September 25, 1931, a second negative tuberculin 
test was obtained. 

In all of the few cases which we have observed, the complete 
removal of skin lesions has resulted in early negative tuberculin 
reactions. 

Several wild deer have recently been observed with skin lesions 
indistinguishable grossly from the skin lesions of cattle and also 
with internal lesions resembling the Preisz-Nocard infections of 
sheep. This is interesting because of the close contact these 
animals have with sheep. We have had no opportunity to make 
a study of the organisms of these lesions. 
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Several wild rats obtained from slaughter-houses have been 
examined for evidence of rat leprosy. So far no indications have 
been found of this disease. 

Cows with typical skin lesions are being held for observation 
as to the later effect of the lesions on the animals. A study of the 
immunity reactions in these animals is to be undertaken. 

A study has been made of the histological pathology of the 
lesions mentioned in this paper. This includes various types and 
stages in the skin lesions of cattle as well as the lesions produccd 
by the Preisz-Nocard bacillus in sheep and the experimental 
lesions produced by our group2 and -3 organisms. This study 

. is too extensive to report at this time, but we believe we are 
justified in stating briefly some of the findings. 

The Preisz-Nocard infection in sheep produces a lesion which 
consists of a central necrosis surrounded by an exudate consisting 
of lymphocytes, plasma cells, leucocytes, and a few new connec- 
tive tissue cells. There is very little stimulation of endothelio- 
cytes and no giant cells are present. We are perhaps safe in 
referring to these as subacute or subchronic lesions. 

All of the available experimental lesions produced by us with 
our organisms in guinea pigs, rats and cows appear identical 
with the Preisz-Nocard lesions. These have consisted entirely 
of fairly early skin and testicular lesions in guinea pigs, skin 
lesions in rats, and systemic lesions in two cows. No chronic 
lesions have been available up to the present. We hope to 
obtain skin lesions in various stages in our cows as timc progresses. 

The histological structure of the spontaneous skin lesions of 
cows varies markedly with the age of the lesions. The earliest 
lesions that have been available from tuberculin-reacting cattle 
are apparently chronic, as indicated by the amount of connective 
tissue present. And still these give no evidcnce of changes 
which are usually considered to be characteristic of tubcrculous 
tissue. The outstanding changes consist of a marked perivascu- 
lar infiltration of plasma cells and lymphocytes, high vascularity, 
and a marked sclerosis of the arterioles. There are no giant cells, 
and hyperplasia of endotheliocytes is not prominent. In study- 
ing these tissues one sees very little, if any; resemblance to 
ordinary tuberculous tissue. As the lesions become more chronic 
giant cells appear and endothelial hyperplasia becomes a prom- 
inent part of the picture. It should be remembered that these 
later changes are not absolutely specific for tuberculosis, but 
rather a reaction to stimulation by certain substances which may 
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be common to the acid-fast group. Ray and Shipman40 showed 
that defatted tubercle bacilli and the lipins of tubercle, grass and 
colon bacilli may each induce tubercle formation. In the older 
skin lesions of cattle, necrosis is very prominent, but this seems to 
be true also of some of the fairly early lesions, especially those 
which seem to be secondary to a primary focus. We are im- 
pressed with the possibility that allergic changes have much to 
do in determining the character of the lesions. 

DISCUSSION AND SUMMARY 
Available evidence points to the probability of wound infec- 

tion through the skin as the usual mode of entry of whatever 
organism or organisms produce the usual so-called skin lesions of 
tuberculin-reacting cattle. The lesions occur in almost all cases 
on the legs, shoulders and teats, where skin wounds are most 
frequent. The larvae of ox warbles must be considered as a 
possible means of carrying in the infecting organism. 

The occasional recovery of true bovine tubercle bacilli from 
skin lesions indicates the possibility of skin lesions of the bovine 
tuberculosis type. In this study only one out of 211 cases appears 
typical of this group. Could this be the explanation of the rather 
rarely successful animal inoculations of Day, Watson, Mitchell 
and others? 

Definite determination of the organisms responsible for the 
large majority of the lesions is still to be accomplished: We 
believe that this study has given us a considerable amount of 
evidence which indicates some organism or organisms other than 
Mycobacterium tuberculosis as the cause of these lesions. 

Whenever careful search is made of microscopic smears taken 
from skin lesions of tuberculin-reacting cattle and stained by the 
Ziehl-Neelsen method, it is possible to find acid-fast and usually 
also non-acid-fast organisms of different shapes and sizes. By 
careful cultural methods we have also been able routinely to 
obtain organisms from these lesions, which are either acid-fast 
from the beginning or which develop acid-fastness on certain 
culture media. These cultures yield a pleomorphic, coccoid, 
diplococcoid, or diphtheroid organism or a solid rod. When 
great care is taken to cauterize surrounding tissue thoroughly 
before entering a closed lesion, usually pure cultures of this 
organism are obtained. It appears that the various forms are 
different stages in the life cycle of a single pleomorphic species, 
and because of its constant presence in these lesions, usually in 
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pure culture, we think it is probable that it is the cause of the 
lesions. 

The production of lesions in guinea pigs, rats, and especially 
in cattle, similar in gross appearance to the original lesions, and 
the recovery months afterwards of the same organisms from 
these lesions is further evidence of causal relationship. 

With the possible exception of acid-fastness, and the stimula- 
tion of a tuberculin reaction which is not always typical, these 
organisms do not resemble Mycobacterium tuberculosis. They 
do not produce tuberculosis in guinea pigs, rabbits, chickens or 
cattle, and, according to Van Es and others, probably not in 
hogs. The lesions produced by cultures in guinea pigs approach 
more nearly those produced by the Preisz-Nocard bacillus of 
suppurative lymphadenitis. It is significant in this connection 
that Traum isolated, on three different occasions, virulent Preisz- 
Nocard organisms from typical skin lesions. Morphologically 
and culturally our organism is similar to the Preisz-Nocard 
bacillus except for its inability to hemolyze blood, although 
strains of the Preisz-Nocard organism isolated by us also failed 
in this hemolysis. Preisz-Nocard bacilli in our cultures have 
developed definite acid-fast properties, thus making resemblance 
to our skin-lesion cultures more striking. 

Preisz-Nocard infection is very common in old ewes, in Utah, 
occurring at times in the form of epizootics, and perhaps less 
common in horses, cattle and hogs. The organism has been 
recovered in large numbers from the droppings of apparently 
healthy sheep and it is therefore widely distributed in places 
where skin wounds of cattle can be readily contaminated. It 
seems possible that Preisz-Nocard or similar organisms entering 
in relatively small numbers in these wounds may, in the presence 
of the fat of the subcutaneous tissue, develop acid-fast properties 
and produce the typical skin lesions as well as stimulate a tuber- 
culin hypersentitiveness. While sheep are susceptible to the 
organisms which enter with food, cattle apparently are not. 
However, if excessive doses are injected sulS+taneously into 
cattle, it sekms that generalized pseudotuberculosis may be 
produced in them. This seems to be true of the two instances in 
our series. 

The foregoing theory has not been completely substantiated 
by experimental evidence but, by patching together the available 
information, there is reason to think that the theory is plausible. 
If the Preisz-Nocard bacillus is the organism we recover from 
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the skin lesions, it is usually, though not always, attenuated for 
guinea pigs. We already have evidence that its virulence may 
be increased for these animals by repeated transfer and allow it 
to take on typical reactions for the Corynebacterium ovis. 

Bacterium pyogenes and even Johne’s bacillus must be con- 
sidered as possible factors in the causation of the disease. 

We have not demonstrated definitely that our group2 and -3 
organisms belong to the same species, although some evidence is 
available in favor of this. The production of similar lesions in 
guinea pigs and mutual tuberculin hypersensitiveness in guinea 
pigs and their occurrence together in lesions are all significant. 
Could these groups be smooth and rough variants of the same 
organism? Or is it possible that there is a symbiosis between 
these two groups and that they are different species? If the 
latter is true, it is probable that the group-3 organism is an 
undescribed species. 

It must be kept in mind that these organisms may represent 
different stages in the life-cycle of tubercle bacilli and that their 
pathogenic properties might have been modified. This seems 
rather unlikely to us for the reasons indicated above. 

There is a striking similarity between our group-2 strains and 
those described by Walker and others in connection with leprosy 
and rat leprosy. In our strains we have organisms which seem 
to repeat Walker’s three diphtheroid groups as judged by morpho- 
logical, cultural and biological characteristics. We also have 
additional fermentation groups and our group-3 organism, seems 
to be entirely different from any that Walker describes. 

The cultural differences in the Preisz-Nocard bacilli isolated 
by us, from sheep, and the American Type Culture strains 
indicate the probability of different groups within this species. 
The definite development of acid-fastness of this organism on 
various media opens up the question as to its proper generic 
classification. Should it be placed with the Mycobacterium, or 
probably with the Actinomyces, group? 

The organisms which we have obtained from skin lesions in 
may be: 
Contaminating saprophytes from the soil capable of pro- 
ducing abscesses in the skin, or 
Symbiotic forms necessary in the development of the 
lesions, or, 
The active cause of the lesions. 

t 
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If they are finally shown to be the cause of the usual skin 
lesions of tuberculin-reacting cattle, it is probable that a method 
may be developed whereby the nature of the infection may be 
readily determined and probably make unnecessary the slaughter 
of large numbers of cattle. The surgical removal of lesions when- 
ever possible seems to effect a complete cure. 

If the causative organism is found to be the ordinary Preisz- 
Nocard bacillus or some other similar organism pathogenic to 
other domesticated animals than cattle, its complete eradication 
from cattle will of necessity be delayed until it is brought under 
control in these other animals. We are fearful that the number 
of tuberculin-sensitive cattle in some districts will not materially 
further decrease until this problem is solved. 
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DISCUSSION 
CHAIRMAN FAULDER: This paper willnowbe discussed by a scientist, a 

good friend of this Association, one well known to all members of this Associa- 
tion. I take great pleasure in presenting Dr. J. Traum, of the University of 
California. (Applause) 

DR. TRAUM: Mr. Chairman and Gentlemen: I had the opportunity, 
several months ago, to listen to a somewhat similar paper by Dr. Daines, in 
Los Angeles. I haye also had the occasion to read a rough copy of the paper 
presented before thu meetmg. 

The results obtained by Dr. Daines and his. co-workers are evidently, in some 
respects, markedly ditrerent from the findmgsof other workers who haye 
devoted considerable time to the study of t b  condition or conditions 111 
cattle. 

In some respects, however, his findin@ agree with those of qome of the other 
investigators. He reports that in only one of over 200 cases of skin lesions 
was he able to induce the usual picture of inoculation.tuberculosis in hs 
experiment animals. The percentage of cases of unquestionably tuberculous 
nature of the skin lesions has been roughly estimated b me as about five er 
cent. I believe this figure is not too low. No matter {ow we feel about %is 
matter, we must be open-minded. At present we can safely say that only a 
very small percentage of skin lesions, probably less than 5, has been proven to 
be tuberculous. This admits that tuberculosispf the skin does occur. There 
is no reason why it shouldn't be so, but to clam that the other 95 or lugher 
er cent of cases must also be due to tuberculous mfection, just because we 

&d acid-fast organisms, and because a ood proportion of them react to the 
tuberculin test, cannot be accepted in b e  light of present knowledge. The 
status of the 95 per cent or more must await further developments. 

The variety or varieties of organisms that Dr. Daines routinely and con- 
stantly isolated from skin lesions have not been found by other workers, and 
the reason for this will no doubt be explained by further studies. 

I have previously reported three cases of skin lesions in which nothing but 
Preisz-Nocard organisms were found. I have also found an organism whch, 
according to Daines, agrees with one of the varieties isolated by the Utth 
workers. The-difTerences between the C a l i f o e  and Utah findmgs are, in 
the first place, m California we isolated the Bern-Nocard and the other organ- 
isms mentioned, in about one per cent of the cas&. Secondly, two of the 
Preisz-Nocard cases showed no evidence of a tuberculin reaction, and. in 
the third Preisz-Nocard caw this was not determined. Further, 111 our Preisz- 
Nocard cases, cultures appeared within fort eight hours, and the material 
from the lesions induced ex erimenta-1 Pr&z-%ocard infection in guinea pi 8. 
Dr. Daines has not inducecfa single case of pines-pig infection following t!e 
direct inoculation of material from the leaons. I must admit that I was 
aware of publication of reports where a German investi ator claimed that the 
Preisz-Nocard is at times acid-fast. Perhaps I shouldiave given more con- 
sideration to it. 

I might also state here that direct smears from my Preisz-Nocard cases 
failed to show an acid-fasts. Acid-fast organisms might, of course, have been 
present without &ding them in smears. I must leave the Preisz-Nocard infec- 
tion with the comment that Dr. Daines doesn't definitely claim that any of 
his organisms is a Preisz-Nocard strain. He, nevertheless, intimates that 
strongly. He suggests those may be variants of our organisms. Of course that 
remains to be proven. 

I have very little to add mth  regard to Dr. Daines' organisms excepting 
that a single extensive attempt by us to prove relationship between the other 

C 
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organism that we isolated and the acid-fast organism which I isolated in 1919 
and tubercle bacilli, by skin tests in guinea pigs, was entirely negative. 

The acid-fast organism isolated by me in 1919 was discussed m my last 
report, in 1928. Some of you will recall that then I presented some observa- 
tions on skin hypersensitiveness of definitely known tuberculous cattle or 
tuberculin reactors to a filtrate of the acid-fast that we isolated in 1919, which 
showed that tuberculin reactors and definitely known tuberculous cattle 
possess very little sensitiveness to this filtrate. I repeated this again last 
month with other filtrates from the same non-pathogenic acid-fast from skin 
lesions, upon over 100 cattle. Here tuberculin was injected in the left caudal 
fold and the filtrate in the right fold. About 80 per cent of these animals 
reactfd to tuberculin, most of them with a very large reaction, and not a mngle 
reaction with the filtrate. 

In concluding, it might be stated that the oneness or the plurality of the 
incitant of the skin lesions should be takcn into consideration. There is no 
question that there is definitely mammalian tuberculosis of the skin, but a t  
the present time we cannot accept that all cases, or even a large percentage, 
are due to mammalian tubercle bacilli. 

Feldman recently described a case (I believe the only proven one) of skin 
lesion in which only avian tubercle bacilli were isolated. We have recently 
found a skin lesion which is microscopically actinomycotic in nature and 
culturally appears to be caused by Actinomyces bovis. Hagan advises me that 
he also encountered such a case. 

I have already referred to Preisz-Nocard infection in approximately one 
cent of our California cases. From the East no reporta of such findings 

Thf skin lesions in Utah, from descriptions, appear, for the most part, to be 
simdar to those in other parts of this country, but whether or not they are 
etiologically very similar, in the main, remains to be settled by later work. 
(A plause)  HAIRM MAN FAULDER: The paper by Dr. Daines will now be discussed by 
another research worker. He is also a good friend of this Association and 
certainly well known to all of us. It is again a pleasure to introduce Dr. L. 
Enos Day, of Chica 0. . (Applause) 

DR. DAY: Mp 8hamnan and Members of the Association: I am very 
much interested m the work that Dr. Daines has been doing. I have known 
something about his work for some little time. Quite a number of years ago 
he was one who succeeded in getting a culture from some of these peculiar 
skin lesions that we find. The problem of skin lesions, to me, is one of the 
biggest problems that we have at the present time in connection with tuber- 
culosis eradication. This work, of course, has two very important features, 
aa I see it. The first feature, of course, is its scientific signiscance and the 
value that may come from it through that particular channel. The other 
feature, as I see it, is what are we going to do with these particular animals? 
If we have an animal that reacts and we know there are nodules in the sk+ 
we can palpate and find them; yet we are not justified, I don't believe, in 
passing that particular animal. While I know from the examination of many 
animals with these lesions in the skm, that they do not have any internal 
lesions, or not very many of them do, there is the problem, as I see it. I feel 
that a t  the present time we should keep on considering them as really tuber- 
culous in origin. 

Another thing: I know of no other organisms that we are liable to have in 
cattle, other than the orgamsms of tuberculosis, that will cause a reaction, 
that will stnsitize the animals to tuberculin. Of course, there are, all the time, 
new organums commg up. We must expect that. 

There is another feature that is of great interest to me anyway, in connection 
with these skin lesions, and that is the change that actually takes place in the 
tissue. Dr. Daines, in his pa er, pointed out three different cases. He called 
attention to one case where &ere was considerable granulation of tissue pro- 
duced. In all of the cases that I have sectioned (and I have sectioned many) 
I have always found a typical tubercular change in the tissue, with the small- 
cell infiltration, giant-cells and necrotic points, and so forth. I have found thrtt 
in practically all of the cases of skin lesions that I-have ever examined. I 

E" ave as yet appeared. There will doubtless appear other forms of skin lesion. 
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do not know of giant-cell formation in connection with the Preiss-Nocard 
infection. I have examined a number of tissues, and I have failed yet to find 
any giant-cells. In looking over the work of others, they do not mention it, 
so perhaps they are not there. I believe Dr. Daines said he didn’t find any 
giant-cells present. 

I have made many cultures, as I have reported here before, from the skin 
lesions, and I have never succeeded in getting an organism that I felt corres- 
ponded to the organism that I find in the skin lesions. I did at one time, in 
one culture, find an organism that seemed to have some acid-fast properties, 
but it was lost so soon that I simply discarded it and felt that it wa8 of no 
further value for the work that I was doing. Perhaps if I had kept on with 
it, aa Dr. Daines has done with some of his, I might have found somethmg; 
I don’t know. 
As I understood Dr. Dainea’ paper he was unable to get any reactions from 

any of his experiment cows. Is that true, Doctor? 
DR. DAINES: Yes, no true reaction. 
DR. DAY: He spoke also of a peculiar sort of a reaction, by which some of 

the workers felt they could tell whether they were +in l+ons o~ not. 
Some years ago I was out in Utah, and at that tune t b  parhcular question 

came up, and it wm suggested then that definite and accurate statistics be 
kept concerning these particular reactions. This gentleman who had done 
qmte a good deal of testing claimed that the reaction of the animal that had 
skin lesions was doughy and soft, as he explained it to me, while the reaction 
of those that had internal lesions waa more firm. I don’t know anything about 
what resulted from the figures. I don’t know whether they did keep them. I 
suggested they be kept a t  that time because I thought if there was anything 
m the type of reaction, it surely would be of value if they could be separated 
on that type. I think they must have abandoned it. I haven’t heard any- 
thing further of it. 

I thmk this work should go on and it should be run down to a definite con- 
cluaion. I think Dr. Daines feels a t  this time that the work is not yet com- 
pleted, and there hmuch work to do in order that a definite conclusion may 
be reached. (Applause) 

CHAIRMAN FAULDER: Our next paper is entitled, “Recent Research 
Throws Some New Light on the Tubercle Bacillus,” by Dr. A. F. Schalk. 

DR. SCHALK: Mr. President, Ladies and Gentlemen: I want to make just 
one or two preliminary statements previous to offering this paper. You will 
note that the title is “Some New Light’’ on the subject. It isn’t going to be 
new to men who have been following the fate and fortune of tuberculosis and 

I its literature, but I think it will be of material help to a large number of ?ur 
members who do not have library facilities and the opportumty of keeping 
up with the literature on this subject. 

I hesitate to offer this paper also on the grounds tbt I am very. apt to 
become too scientific, but we have put forth every posslble effort to elimnate 
the details and to offer it just as simple as we possibly could. 

. . . Dr. Schalk then read his paper. . . . (Applause) 

RECENT RESEARCH THROWS SOME NEW LIGHT 
ON THE TUBERCLE BACILLUS 

(Applause) 

By A. F. SCHALK, Columbus, Ohio 
College of Veterinary Medicine, Ohio State Universitg 

The establishment, in 1865, of positive proof that tuberculosis 
was an inoculable and transmissible disease, the discovery of 
the tubercle bacillus, in 1880, and the production of the first 
tuberculin for diagnostic purposes, in 1890, may be appropriately 
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termed the cardinal building-stones of the very extensive tuber- 
culosis fabric that has so universally involved man, beast and 
fowl. From this basic knowledge there have emanated numerous 
other findings of a fundamental nature that has made possible 
the vast store of knowledge we presently possess in the science of 
tuberculosis. By intelligent application of the knowledge obtained 
and prudent practice of the principles derived from this science, 
mankind has succeeded in making material progress in the 
prevention, control and eradication of this disease as it pertains 
to both public health and live stock sanitation. 

While the advancement made and ground gained, in our own 
country, in the solution of this tremendous tuberculosis problem 
is, in reality, a signal achievement in itself, the much larger work 
of complete eradication of all the tuberculosis from our herds, our 
flocks and our families, lies before us. As a matter of fact, the 
initial progress thak has been made has been accomplished with 
comparative ease. Tuberculosis infection in both man and 
animals has been significantly reduced in recent years and there 
has been a corresponding reduction in human grief and sorrow, as 
well as decreased economic losses in live stock. These are truly 
worthy accomplishments, to say the least. 

Perhaps the most organized effort being made in the way of 
tuberculosis studies during the recent past is that of various 
workers enrolled under the auspices of the National Tuberculosis 
Association. Under the guidance of the Research Committee of 
this organization, many highly qualified investigators have delved 
more deeply into the biological, bacteriological and chemical 
aspects of the tubercle bacillus than ever before in tuberculosis 
history. Some of these researches bid fair to result in material 
clarification of some of the mysteries hitherto enshrouding the 
relationships between bacterial parasite and host and possibly 
the fundamental mechanism of the disease itself. 

I. While these new findings are not miracles in themselves, 
doubtless they will serve as valuable aids to the already estab- 
lished methods available to the clinician and sanitarian in the 
furtherance of their knowledge to detect the presence of tubercu- 
losis in animal hosts more readily, to determine its course and 
termination more accurately and to cope with its prevention 
and eradication more efficiently. In brief, they mean more 
intimate acquaintanceship with the tuberculosis organism in its 
various phases and ultimately more detailed knowledge of 
this insidious, mysterious germ is required before we can hope 
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satisfactorily to explain some of the apparent idiosyncrasies of 
the disease. 

THE NEWER BACTERIOLOGICAL STUDIES 
One of the la+st innovations in tuberculosis studies is that of 

culturing acid-fast organisms on plates in single colonies, by 
Petroff .l This method provides the opportunity for isolating an 
individual bacillus from which a single colony can be’ propa- 
gated and specific studies made regarding same as to its form 
and structure as well as its physical and tinctorial properties and 
chromogenic characteristics. In this way the genetics of the 
offspring of the different bacilli can be followed in detail and the 
hereditary possibilities of a particular germ determined quite 
definitely . 

Pursuing the single-cell method of culture, Petroff and his 
collaborators succeeded in demonstrating from among both the 
avian and bovine types of the organism two rather distinct 
genetic strains of bacilli. The one strain invariably develops 
into smooth, round colonies simulating moth-balls. They are 
composed of small, pleomorphic organisms which are faintly 
acid-fast and possess a high degree of virulence. These colonies 
are always moist and readily disintegrate into uniform suspen- 
sion. These are termed “S” colonies. 

The colonies produced by the other strain are dry, rough and 
granular in nature. Morphologically, the bacilli are long and 
inclined to branch. They are beaded and clump typically and 
are very strongly acid-fast. When put in suspension, they usually 
occur in flocculi, thus evidencing difficulty in uniform emulsifica- 
tion. This strain of organism is much less virulent than those 
encountered in the “S” colonies. From their rough appearance 
they are known as “R” colonies. 

Apparently two points of practical importance to the clinician 
are suggested by Petroff’s findings. First, be very careful and 
avoid over-decolorizing in the staining of tuberculosis material. 
If decolorizing is carried too far, many of the smaller virulent 
organisms that are but slightly acid-fast will be overlooked. 
Cooper’s modification2 of the Ziehl-Neelsen stain, in which 10 
per cent NaCl is added to the carbo1 fuchsin and counterstained 
with methyl green, appears to avoid this condition by satisfac- 
torily fixing and contrasting all acid-fast organisms present. 
Secondly, not only is an estimation of the number of tubercle 
bacilli present often quite important, but equally valuable is the 
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determination of the relative percentage of different morphologi- 
cal forms present in a certain specimen at  a given time. To 
illustrate, tuberculosis disease of a chronic nature and relative 
quiescence is invariably present in the host when the bacilli are 
present in clumps composed of bacilli of long, beaded, branching, 
angular form that are strongly acid-fast. They are more typical 
of what we recognize as the ideal organism as regards morphology 
and arrangement and when cultured by Petroff’s technic they 
produce a predominance of the so-called “R” colonies. 

Contrarily, when the acid-fast material is in the form of 
granules or cocco-bacilli and stains but faintly, the disease is 
usually of an active, invading or cavitating nature. When plated 
out according to Petroff, the “S” type of colony prevails and the 
organisms therefrom manifest a higher degree of virulence when 
inoculated into susceptible animals. The feasibility of this work 
seems to be satisfactorily attested by the fact that Petroff has 
been able to foretell quite accurately the pathologic changes that 
occur in the course of the disease in the host by determining the 
morphology of the organisms and ratio or percentage of “S” 
and “R” colonies obtained on culture. 

Petroff’s work has been confirmed by other tuberculosis in- 
vestigators. Various workers inoculated both chickens and 
rabbits with definite numbers of ‘(S” and “R” colony organisms. 
After thirty-three days or longer, they were able to isolate the 
respective bacilli in pure culture from various organs of the 
animals injected experimentally. The recovered organisms pro- 
duced colonies true to the parent type in all cases with the excep- 
tion that one “S” colony was found in each “R” seeding. This 
amounted to approximately one colony in one hundred (about 1 
per cent). However small this may seem, it may prove to be of 
considerable significance. Does it mean a reversion or slipback 
of the apparently avirulent “R” type to the markedly virulent 
“S” type of bacillus? The condition is a very delicate and irn- 
portant one and it may possibly have considerable bearing on 
the use of supposedly avirulent strains of organisms for either 
preventive or curative purposes. 
THE SIGNIFICANCE OF RECENT CHEMICO-BIOLOGICAL STUDIES OF 

THE TUBERCLE BACILLUS 
In the field of experimental tuberculosis the separation of the 

chemical constituents of the tubercle bacillus into basic groups 
and fractions has recently been given detailed analytical con- 
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sideration. Likewise, the various groups and some of their frac- 
tions have been subjected to critical tests in experiment animals 
by what is known as biological assay. Among others, perhaps 
those foremost in these chemical activities may be mentioned 
Drs. Long and Seibert, of Chicago, for developing a standard 
medium of synthetic composition for growing the organisms, and 
Drs. Johnson, Anderson and associates, of Yale, for detailed 
analytical work in isolating the various groups and fractions of 
the tubercle bacillus. As a result of these chemical studies, it 
has been found that the chief chemical constituents of the organ- 
ism can be classified into three general groups or divisions: the 
tuberculo-lipoids, tuberculo-proteins and tuberculo-polysacchar- 
ides. From among these three groups, the lipoids have been 
studied most and given specific investigation by Ander~on,~ who 
has further fractionated them into (1) wax, (2) glycerides and 
(3) phosphatides. The wax consists of more than one-half of the 
lipoid content and insofar as can be determined is practically 
inert as regards tuberculinaction and reaction upon host. The 
same may be said of the glyceride fractions, as no reactive or 
disturbing influence to  animal tissues has, as yet, been ascribed 
to them. 

However, the phosphatides make up a surprisingly large part 
of the bacilli, as they represent more than 5 per cent of the dried 
organisms and the purified products possess unusually important 
biological properties. Dr. Anderson and co-workers have parti- 
tioned the lipoids from the human, bovine, avian and the non- 
pathogenic timothy acid-fast organisms and have succeeded in 
isolating a number of phosphatide factors. 

BIOLOGICAL ASSAY OF THE PHOSPHATIDI~ FRACTIONS 
It was first shown by Sabin and Doan4 that the entire or com- 

plex phosphatides, when introduced into animal tissues, pro- 
duced a sterile reaction which was indistinguishable from that 
seen in the disease in that there developed epithelioid cells and 
epithelioid or Langhans’ giant cells with accompanying lympho- 
cytic infiltrations. If the inoculated animals were allowed to 
live for some time, regression set in and no clinical symptoms or 
untoward results were shown by the subjects. Later, Sabin, 
Doan and Forkner5 showed that this epithelioid, giant-cell 
formation was elicited by certain liquid, saturated, fatty acids 
isolated from the phosphatide and other lipoid fraction by 
Anderson. This indicates that this reaction does not necessarily 
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involve the whole complex phosphatide but can result from one 
or more fractions thereof. 

In the hands of Pinner6 and Doan,' the salts of the phospha- 
tide fractions have not shown antigenic properties when injected 
intravenously at  intervals into animals, whereas the combined 
or complex phosphatides have proven the contrary. When the 
latter are injected intravenously in antigenic dosages, there 
develops an antibody, apparently specific, as indicated by pre- 
cipitin, complement-fixation and absorption tests. Finally, 
D ~ a n , ~  working with the Anderson phosphatide fraction (desig- 
nated A-3) and an antibody, demonstrated in rabbits after 
antigenic injections of this material have frequently given 
positive evidence of active tuberculosis when applied in precipi- 
tation tests with pleural effusions, joint fluid, ascites and blood 
serum from tuberculous animals. By this technic he has been 
able to show positive findings in a majority of 350 cases, as 
subsequently shown by x-ray, autopsy lesions and actual demon- 
stration of the bacilli. 

TUBERCULO-PROTEINS AND POLYSACCHARIDES 
Evidently tuberculo-proteins are not so complex in nature or 

chemists have not been able to isolate them into their component 
parts. However, it  is quite generally acknowledged that it is 
the protein constituent that is chiefly, if not entirely, responsible 
for tuberculin action. It is also the stimulus that leads to the 
production of the clasmatocyte cells, which in turn bring about 
the fragmentation or disintegration of the bacilli in the tubercu- 
losis lesions. Aside from the foregoing qualities, protein as well 
as polysaccharides resident in tubercle bacilli are capable of 
producing hemorrhage, fever toxicity and sometimes death in 
injected animals. It is quite desirable that the factors responsible 
for protein toxicity be completely separated from those account- 
able for toxicity incurred by the specific polysaccharides. When 
this is accomplished and the accompanying reactions are more 
completely understood and interpreted, a purer and more specific 
protein product will, in all probability, be forthcoming with 
which we may improve our present-day tuberculin which has 
served us so nobly and ably in the past as a diagnostic agent for 
tuberculosis disease. 

THE SIGNIFICANCE OF THE PERIPHERAL BLOOD PICTURE 
The discovery and application of the supravital staining 

technic of the formed elements of blood and some tissue cells 
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by, Sabin,* in 1923, has practically revolutionized experimental 
prpcedure and diagnostic methods in many fields where hema- 
tologic studies are indicated. The relevancy of this method 
affords a clearer and more definite differentiation of the mono- 
nuclear cells of the blood into monocytes and lymphocytes. 
Applying this to the peripheral blood picture in experimental 
tuberculosis, new knowledge has been brought out by which 
progression and regression of tuberculosis lesions in animal 
tissues can be quite accurately foretold. Accordingly, in blood 
studies in tuberculosis it is the monocyte-lymphocyte ratio 
which is significant -in determining the course of this disease. 
This ratio is referred to as the M/L index in order that it may 
be of material assistance to the clinician in determining the rela- 
tion of the tuberculous process and the monocyte-lymphocyte 
ratio to resistance and susceptibility in tuberculosis; frequent 
carefully conducted differential counts of the peripheral white 
blood cells are quite essential. 

Time will not permit me, in the short period set aside for this 
discussion, to enumerate and explain the results of workers 
engaged in this phase of experimental tuberculosis. However, I 
think a brief resume of some recent researchesg will adequately 
explain the value of the peripheral white blood cell picture in 
this disease. These findings quite generally concur with those 
of many other investigations. First, it is taken for granted that 
a relatively uniform M/L index is maintained in healthy animals 
that may be considered an average. These studies revealed 
that rabbits with a high M/L index, i.e. monocytes approaching 
in relative number the lymphocytes, die more quickly, and 
animals with a low M/L index survive for considerably longer 
periods than those with the average M/L index, after given a 
dose of culture of bovine tubercle bacilli of known virulence. 
If rabbits with an average M/L index are given, by special 
experimental procedures, a higher or lower index, their antici- 
pated resistance to the same given dose of organisms can be 
altered, as shown by a shorter or longer survival period respec- 
tively. 

Thus not only may the monocyte-lymphocyte ratio be an 
index of the state of activity of the disease in cases of tuberculosis 
already established, but on the basis of many experimental 
studies pursued thus far, it appears as though it may also be 
taken as a measure of susceptibility to primary infection. 

34 
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FILTRABILITY OF THE TUBERCLE BACILLUS 
FonteslO announced to the world in 1910 that he had succeeded 

in demonstrating that tuberculosis is a filtrable virus. Since 
that time, frequent and numerous researches have been con- 
ducted on the problem, the results of which are quite contro- 
versial in nature, and leave the subject in a more or less nebulous 
state. 

In reviewing the available literature pertaining to the ques- 
tion, it appears as though but scant attention has been given 
to the true meaning of the term “filtrable virus.” In justice to 
established terminology, the term filtrable virus should, as an 
obvious misnomer, be replaced by filtrable form of the tubercle 
bacillus. The fact that an occasional single bacillus, by virtue 
of its smallness or of a faulty filter, passes a supposedly competent 
filter, if of no particular biological interest and certainly does 
not justify a claim for the existence of a filtrable virus. 

The affirmative side of the question, upheld mostly by the 
French investigators, chiefly maintains that there is a morpho- 
logic stage in the life cycle of the organism which passes standard 
filters. If such morphologic stage exists or such forms of bacilli 
are produced under certain biological conditions, and not as a 
mere freak, as it were, in most instances, their presence should be 
ascertained under proper conditions, with a vastly greater 
frequency than has been the case. 

In practically all of the filter work that has been done, neither 
Koch’s postulates nor the generally accepted requirements for 
a filtrable virus have been fulfilled. If a fluid containing tubercle 
bacilli is filtered occasionally, a true typical tubercle bacillus or 
a special filtrable form of the organism may pass the filter. If 
the former condition prevails, the filtrate should produce cultures 
of true tubercle bacilli when seeded on appropriate media and 
likewise it should cause the classical disease when inoculated into 
susceptible animals. On the other hand, if it  is a filtrable virus 
or a filtrable form of the bacillus that has passed the filter, that 
also should be demonstrated in animal passage. Neither of the 
foregoing conditions is experienced except in extremely rare 
cases. Thus, the data on the subject are far from conclusive and 
convincing, and it seems premature to draw such far-reaching 
conclusions as has been done by some workers. 

It might be well to recall that Levinthal succeeded in produc- 
ing progressive caseating tuberculosis in experiment animals; 

I 
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with one, two and eleven individual tubercle bacilli, using the 
one-cell technic for isolation. 

Considerable discussion could be stimulated on the subject, 
with perhaps no nearer approach to a solution. However, I 
personally believe that it resolves itself into a question of filters. 
We are sadly in need of more enlightenment on the phenomena 
of filtration and particularly pertaining to the physico-chemical 
membranes used for filtration purposes. We have available 
supposedly reliable filters of different porosities, but, is it humanly 
possible to make the perfect filter, with absolutely gauged 
porosities, that can be entirely depended upon? With the 
porosity factor variable, it is keenly hoped that the recently 
advanced hypothesis is correct, in that the filter qualities of 
physico-chemical membranes depend upon the electric charge 
rather than porosity. Evidently, the whole problem requires 
considerable more carefully controlled study. 

FATE OF AVIAN TUBERCLE BACILLI IN THE LIVER OF BIRDS 
Rogers," who has given this phase of experimental tubercu- 

losis considerable study, summarizes his investigations with the 
following conclusions : 

1. Intravenous injections of tubercle bacilli into pigeons 
result in rapid and extensive localization of the bacilli in the 
liver. This localization is accompanied by the phagocytic action 
of the vascular endothelium constituting the intima of the 
venous sinusoids. 

2. The great bulk of the bacilli thus localized are digested 
within the phagocytic cells very rapidly, there being no evidence 
that tubercle bacilli are more resistant to digestion than other 
bacteria, notably pneumococci. 

3. Except in those instances in which enormous numbers of 
bacilli are injected, no morphological changes result in the liver 
other than those displayed by the hemophages. 

4. When large doses of virulent avia.n bacilli are injected, 
permanent tissue changes do occur, which include the formation 
of tubercles and giant cells. 

EXPERIMENTAL EPIDEMIOLOGY OF TUBERCULOSIS 
In an experimental study of tuberculosis in guinea pigs, 

Perla12 has contributed some very interesting data on the sub- 
ject. He found that normal guinea pigs confined with tubercu- 
lous cage-mates acquired tuberculosis of alimentary origin, 

c 
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characterized by marked involvement of the cervical and mesen- 
t eric ly m p h-no des. 

On the other hand, guinea pigs confined in the same room but 
not in the same cage acquired tuberculosis of respiratory type, 
characterized by extensive lesions in the lungs and the tracheo- 
bronchial lymph-nodes. The incidence of the disease increased 
with the intensity and duration of the exposure. 

This same invest igat or13 demonst rated, by intraperitoneal 
inoculations of virulent tubercle bacilli, that some of the injected 
animals gave off the organisms in both the urine and feces during 
the first week after inoculation. In the later stages of the disease, 
virulent tubercle bacilli could always be demonstrated in these 
excreta. 
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CHAIRMAN FAULDER: Our program calls for a report of the Committee on 
Tuberculosis. This report will be made tomorrow in place of today. 

DR. C. E. COTTON: Mr. Chairman, I wish to state that the Committee on 
Tuberculosis is responsible for this rogram as well as the following papers. 
We tried to make an innovation at  t& meeting, which we are not ashamed of. 
We arranged that each author would be directed to furnish a copy of his 

aper to each of the men who were asked to discuss it. It has been a rather brig program, but I hope that you are SatisEed with the results. As I say, 
this is an innovation in this organization. In the past years we have always 
endeavored to get some men from the medical profession on this program. 
We were very happy to succeed in having Dr. Daines, from Utah, present the 
results of his work. 

At this time I want to move you, sir, that this Association extend their 
appreciation to Dr. Daines for his paper, by a rising vote. 

. . . The audience arose and applauded. . . . 

. . . President Connaway resumed the chair. . . . 

. . . The session adjourned at  5:05 p. m. . . . 

FRIDAY MORNING, DECEMBER 4, 1931 
The iifth session convened at  9:20 a. m., President Connaway presiding. 
PRESIDENT CONNAWAY: We have an unfinished part of yesterda ’s pro- 

gram to take up. The first item will be “Problems in Controlling an8Eradi- 
cating Johne’s Disease.” This will be presented by Dr. V. S. Larson. (Ap- 
plause) 

Dr. Larson read the paper prepared by himself and Drs. 13. A. 
Beachand W. Wisnicky. . . . (Applause) 



PROBLEMS IN CONTROLLING AND ERADICATING 
JOHNE’S DISEASE 

By V. S. LARSON,* B. A.  BEACH^ and W. WISNICKY* 
Madison, Wis. 

Johne’s disease is a specific chronic enteritis of cattle caused by 
a member of the group of mycobacteria or acid-fasts, to which 
the tubercle bacillus also belongs. The causal organism grows 
in the mucous membrane of the intestines and in the mesenteric 
lymph-nodes. It produces a diffuse thickening of the bowel 
wall which interferes with the absorption of necessary nutrients. 
The disease is marked by intermittent diarrhea and by emacia- 
tion. 

Although primarily a disease of cattle, it  is found also in sheep, 
horses, deer and goats. Its importance in the sheep industry 
cannot be estimated because it has been confused with other 
diseases of sheep. 

England, Holland and Switzerland, three of the world’s chief 
original sources of dairy cattle, have apparently harbored for 
a considerable time herds infected with Johne’s disease. Coun- 
tries importing cattle from these sources evidently import the 
disease with them, since outbreaks are never met in native 
herds but only in those which include animals of imported breeds. 

Twort and Ingram believe that records show its presence in 
England in the first half of the nineteenth century. It seems to 
have been present in Holland for many years, Marcus (1904) 
reports that Koorevaar, a Dutch veterinarian, had noted the 
thickening of the intestinal wall of emaciated cattle and that in 
some districts the name “scheisser” was used as a probable 
synonym of “scourer.” 

The importation of various breeds from the countries men- 
tioned has given an opportunity for the introduction of Johne’s 
disease into the United States. It has been reported from South 
Africa and from India as well, and is probably present in all 
regions to which the English, Dutch, Swiss and Channel Islands 
breeds have been sent. Our federal quarantine authorities have 
never considered it directly. Due to the lack of practical means 
for detecting it, other than by clinical symptoms, it is not 
probable that much could have been done to prevent the entrance 
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of incipient cases. A prominent importer of cattle from the 
Channel Islands has stated that animals have died in our quaran- 
tine stations from what was apparently Johne’s disease. 

It is obvious that it is as important to prevent the importation 
of animals affected with Johne’s disease as it is to prevent the 
entrance of tuberculous cattle. Since a diagnostic agent is now 
available, cattle should be tested a t  the point of export in order 
to prevent the further introduction of the disease into this 
country. During the past year a bovine animal originating in 
Canada was imported into Wisconsin, which showed clinical 
symptoms of Johne’s disease a few months after entry and became 
so emaciated a t  the end of the year that she was considered 
worthless. She reacted to the johnin test and showed marked 
postmortem lesions of the disease. There is no doubt but that 
the disease could have been detected in this animal by the johnin 
test prior to importation. 

Once introduced into a country, it spreads imperceptibly, 
first, because veterinarians are not on the lookout for it, and 
second, because of its chronic nature. The efforts which may 
be made to eradicate Johne’s disease in this country in the herds 
in which it now exists will be lessened in effect if more cases are 
constantly being imported from abroad. 

The disease is not limited to any breed in particular, though 
it has been reported as occurring so frequently in cattle of the 
Jersey and Guernsey breeds that the inclination is to consider all 
other breeds resistant. It has been observed also in Devon, 
Shorthorn, Hereford, Brown Swiss and Holstein cattle. We 
have encountered it more frequently in herds of the Channel 
Islands cattle than in those of other breeds. Its prevalence 
depends on opportunity for infection, rather than on the sus- 
ceptibility of the different breeds. 

It seems probable that Johne’s disease is widely distributed 
in the United States. Reports regarding it have been received 
from twenty-seven states. The herds belonging to colleges of 
agriculture in eight of these states have been or are infected. 
In Wisconsin seventy-six herds have been given consideration 
since this disease first compelled our attention. 

The distribution extends to a majority of the counties of our 
State in which the cattle industry is of any consequence. 

The following data cover the herds tested since November 1, 
1927, under supervision. In each of these herds the test was 

- 
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applied because clinical cases, resembling Johne’s disease, were 
present. 

Cattle tested Since Nov. 1, 1927. ................. .1,373 
Herds tested. ................................... 37 
Infected herds. .................................. 34 
Reactors.. ..................................... 151 
Lesions.. ...................................... 99 
No lesions.. ..................................... 22 
Autopsies not available. .......................... 30 

PREVALENCE OF THE DISEASE 
Nothing definite can be said concerning the prevalence of the 

disease in the various sections in which it is known to exist. It 
is certain that a very small percentage of the infected herds is 
known. The only cases which have been recognized are those 
in herds belonging to especially alert farmers, or cared for by 
veterinarians who have had the disease in mind as a possible 
factor in explaining losses from the herd. Meat inspectors, 
veterinarians and leaders in live stock sanitation have been 
largely oblivious of its presence, until it has been brought to 
their attention by the farmers. This condition should be reversed 
and, no doubt, will be within a short time. 

The disease has, at present, a limited number of sources from 
which it can spread. These sources are largely the herds of 
pure-bred cattle, especially those of the Channel Islands breeds. 
These sources of infection will continually increase, unless 
agencies are operative to offset the constantly increasing com- 
merce in cattle from such herds. Dr. V. A. Moore (1924) has 
compared the present position of Johne’s disease with that of 
bovine tuberculosis sixty years ago and has prophesied that, if 
not controlled, it may become a more troublesome scourge for 
future generations than tuberculosis is for the present generation 
of cattle-owners. 

There is no need to contemplate extremely drastic measures 
concerning the disease. It certainly spreads no more rapidly 

TABLE I-Losses from Johne’s d69ease in a number of WisconSin herds 
I ’  I I I 

HERD NUMBER 
IN HERD 

45 
50 
40 
35 
18 

DURATION OF REMOVED 
INFECTION BECAUSE OF 

22 
10 22 

YEARLY 
LOSSES 

(PER CENT) 

8.5 
4.7 
2.2 
6.2 

12.0 

- 

7 
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NUMBER OF 
ANIMALS OVER 

139 
69 
67 

148 
99 

291 
85 
89 

CWOYEARSOLD 

than tuberculosis, and probably less so. The relatively low 
percentage of bovine tuberculosis in important dairying districts, 
such as central and northern Wisconsin, indicates that bovine 
tuberculosis required many years to become very prevalent. 
Johne’s disease seems to exemplify a condition to which the old 
adage, “a stitch in time saves nine,” may be applied. 

LOSSES OCCASIONED BY THE DISEASE 
The losses which may come to the owner of a herd infected 

with Johne’s disease is a matter quite apart from its regional 
distribution and its prevalence. 

Recently Ernest (1927) has reported on a herd of 207 animals 
from which twenty-seven cows had been removed on account of 
this disease during eighteen months. After this, a test was made 
and nearly one-half of the remainder was found to be infected. 

A somewhat similar experience may be cited in Wisconsin. A 
herd in Dunn County was first tested in 1927. Number of 
cattle tested, 33; number reacted, 8; all of which showed visible 
lesions of Johne’s disease upon postmortem examination. Aside 
from this, there was one aged bull in the herd that was not tested, 
due to the fact that he was at that time dying with Johne’s 
disease and was destroyed. 

The next test was applied in April, 1928. Twenty-eight head 
of cattle were tested with only one reactor. This animal showed 
visible lesions of the disease upon postmortem examination. 

The next test was applied the following November, when 50 
per cent of the herd reacted and it was feared that some error 
might have been made in making the test. These reacting cattle 

NUMBER OF 
INFECTED ANIMALSUNDER 

(PER CENT) TWOYEARSOLD - 
45.3 31 
37.7 25 
34.5 26 
10.8 73 
10.0 78 
13.0 77 
23.5 29 
9.8 19 

TABLE II-The extent to which Johne’s disease was found in some Danish herds 

HERD 

1 .  
2 
3 
4 
5 
6 
7 
8 

INFECTED 
(PER CENT) 

0.0 
0.0 
4.0 
5.5 

10.0 
8 .0  
0.0 
0.0 

Avian tuberculin was used as the diagnostic agent on herds known to be 
free from tuberculosis as shown by testing with mammalian tuberculin. No 
data were presented as to the actual losses encountered in such seriously 
infected herds. 
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HERD 

TABLE 111-The extent to which Johne’s disease wa 

FIRST TEST 
INTERVAL 

NUMBER PER CENT (MONTHS) 
TESTED REACTING 

NUMBER 
TESTED 

20 
35 
30 
39 
131 

PER CENT 
REACTING 

25 
25 
46 
17 
19 

1 
2 
3 
4 
5 

were placed in isolation until the following May and retested, 
all giving positive reactions. All postmortem examinations showed 
visible lesions of the disease. 

Brugg6 and Cordsen (1908) describe a herd of approximately 
120 milk cows, besides the young animals, from which 110 head 
had been lost in fifteen years. 

The period of incubation of Johne’s disease is unbelievably 
extended in some cases. From observations made in England, it 
seems that a t  least six months must elapse after invasion before 
symptoms become evident. This implies that the disease is not 
frequently noted in young animals, a fact which is evident from 
the data of table 11. The lack of symptoms in young animals 
does not mean, however, that such may not be infected. Ernest 
(1927), in testing a herd of 207 animals with johnin, found nearly 
one-half of the animals responding to the test. Among those 
giving positive reactions were seventeen calves. ranging from 
three weeks to six months of age. No postmortem data are 
available on the young animals. 

Statements are frequently met which indicate that symptoms 
in young animals are exceedingly rare, as, for example, Edwards 
(1926) states that the infection is nearly always noted in adult 
cattle over two years old, probably due to the long period of 
incubation. 

It is known that animals may harbor the infection for years 
and yet show no symptoms of the disease. Krautstrunk (1918) 
describes an animal which had been kept five years after reacting 
to the test for Johne’s disease without showing clinical symptoms. 
Soon after calving, the animal failed rapidly. A six-year-old 
cow developed Johne’s disease from which she died three to four 
months later. At six months of age, this animal had been 
purchased from a herd in which the disease was known to exist. 
As far as could be determined, this was the only contact with 

19 36 11 
40 12 8 
25 28 8 
36 11 10 
77 22 10 

? 

d 



CONTROLLING JOHNE’S DISEASE 45 1 

P 

rr 

Johne’s disease this animal had ever had. There is, in the case of 
Johne’s disease, as in tuberculosis, a tendency for the rapid 
progress of the disease in some animals which have not previously 
shown symptoms thereof. Such decline frequently follows par- 
turition. Wilkins (1926) states that affected animals may remain 
apparently healthy for a t  least two years, and some may never 
become visibly ill though suffering from the disease, a fact which 
must be taken into consideration in any effort to eliminate the 
disease by removal of animals showing clinical symptoms thercof. 

0. Bang (1914) followed the history of fifty-four animals which 
had reacted to avian tuberculin. Five years later, eleven such 
animals were still apparently in perfect health. During the five- 
year period forty-three animals had either been killed or had 
died; over one-half of these had never shown any physical 
symptoms. On postmortem examination the supposedly causal 
organism was found microscopically in 86 per cent of the forty- 
three examined. 

Johne’s disease is probably one of the most chronic of all of 
those caused by bacteria. An animal may show unmistakable 
symptoms of the disease and remain alive for a number of 
years, exhibiting neither marked improvement nor decline. One 
of the animals under observation by us showed, in April, 1925, 
what were then considered symptoms of a rather advanced case 
of the disease. There was little change during the subsequent 
two and one-half years. Positive reactions to johnin were 
obtained a number of times during the period. The animals died 
in November, 1927. Typical lesions were found and acid-fast 
bacilli were demonstrated in the affected tissues. 

The most striking symptom is the gradual loss of flesh. This 
may continue until the animal becomes a mere skeleton. The 
eyes remain bright but become sunken, due to absence of intra- 
orbital fat. The muzzle remains moist. Commonly there is no 
fever and the appetite is not impaired. These conditions are 
very similar to those frequently noted in tuberculosis; the latter, 
being the more common disease, is likely to be the one thought 
to be present in the herd, and even non-reaction to tuberculin 
does not always relieve the suspicion of tuberculosis. 

The other marked symptom is diarrhea, which appears and 
disappears to appear again sooner or later. Diarrhea is not 
always a constant symptom of the disease, since well advanced 
cases sometimes show no evidence of this trouble. Some authors 
speak of the disagreeable odor of the feces during the period of 
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diarrhea; still other authors state that no disagreeable odor was 
noted. 

The most that can be said for the symptoms of Johne’s disease 
is that marked emaciation and intermittent diarrhea should 
arouse the suspicion of the owner. Non-reaction to tuberculin 
increases the probability of Johne’s disease being present. The 
final answer can be obtained only through a postmortem exam- 
ination or through the use of the specific diagnostic agent, johnin. 

The exceedingly slow development of the disease and its ebb 
and flow in the animal are likely to lead to the conclusion that 
some physiological disturbance is the cause of the condition, 
rather than the presence of an infectious disease. This lack of 
recognition of the nature of the trouble frequently gives oppor- 
tunity for widespread infection of the herd. 

The characteristic lesions occur in the intestine, the wall of 
which is thickened over a greater or smaller area. In cases of 
long standing there is a thickening of the jejuno-ileum extending 
twenty or more feet. Cases are reported of a thickening of the 
entire intestinal tract. Such a marked involvement is rare. 
Inflammation of the ileo-cecal valve is frequently observed. At 
times the valve is greatly swollen, becoming fifteen to twenty 
times its normal size. A piece of thickened bowel presents on 
its mucous surface a peculiar wrinkled appearance; the mucosa 
seems to be thrown into folds and ridges. Normal gut a t  times 
presents wrinkles which, however, will disappear on stretching. 

It is not uncommon for a piece of normal bowel to be inter- 
posed between two thickened pieces. This patchy tendency is 
frequently noted in cases in which the cecum is involved. We 
have noted nothing characteristic as to the color of the infected 
mucosa. Occasionally them may be small petechiae, irregular 
in outline and distribution. Twort and Ingram noted a charac- 
teristic pinkish yellow color. This yellow color does occur, but 
has not been constantly observed by us. At times the intense 
inflammation in the region of the valve will impart a dark red 
color. 

It is entirely possible that these acute inflammatory changes 
are due to the secondary invasion with other types of bacteria. 
Part of the reacting cattle slaughtered by us had never shown 
symptoms of Johne’s disease. In several of these animals the 
ileo-cecal valve was markedly enlarged and inflamed. On the 
other hand, in some cases of long standing, inflammatory changes 
were slight or entirely absent. We have never observed ulcers 
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or nodules. The macroscopic changes of the lymphatic glands 
are meager and confined to a slight enlargement and softening of 
the substance. On section a serous fluid frequently exudes. In  
one case of long standing, a marked induration was noted. 

The tissue destruction, so characteristic of tuberculosis, is 
lacking in the case of Johne’s disease. Frequently the lesions 
seem to bear no relation whatever to the physical condition of 
the animal. Indeed the changes in the intestinal wall, even in 
advanced cases, may be so slight rn to pass undetected a t  a 
postmortem examination unless one has Johne’s disease clearly 
in mind while making such an examination. The lesions will not 
commonly be found unless the intestine is opened and the internal 
wall examined. Macroscopic evidence of the disease may be 
lacking, yet acid-fast bacilli, resembling Johne’s bacillus, may be 
demonstrated microscopically. 

There is no evidence to show that an infection is ever overcome. 
As has been stated, the period between infection and the appear- 
ance of symptoms may be many months or years in length. 
Symptoms may be noted for a period, which may be followed 
by an interval in which none is evident, and in which the animals 
gain flesh rapidly. Such has led to reports concerning the value 
of certain drugs. Sooner or later, however, the parasite begins 
its onward march, with the battle always ending in its favor, 
unless some other agency causes death before the parasite has a 
chance to finish its work. Apparently the same condition pre- 
vails in this disease as in tuberculosis, namely, that infection is 
nevcr overcome by the bovine animal. 

As has been stated in the discussion of the pathology of Johne’s 
disease, the necrosis and caseation so evident in tuberculosis are 
absent. There is, then, no opportunity for the widespread dis- 
tribution of the organism in the animal through the flooding of 
the blood-stream from an abscess as occurs in tuberculosis, nor 
an opportunity for the organism to be eliminated in large quanti- 
ties, except with fecal material, as again is true with tuberculosis. 

Apparently the organism is eliminated only with the material 
coming from the lesions of the intestinal wall. There is constant 
desquamation of the epithelium and probably from the areas in 
which the organism is growing the desquamation would be more 
rapid than is normally the case. This would imply that the shed- 
ding of the organism would be a steady process rather than an 
intermittent discharge, as is common in tuberculosis. This 
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would also imply that the feces would be the only carrier of 
Johne’s bacillus. 

The chronic nature of the disease and the approximate com- 
mensal relation of host and parasite undoubtedly mean that the 
organism may be eliminated over a period of years. The constant 
contamination of the stable and hence constant exposure of the 
animals may account for the extensive spread of the disease in 
a herd, in spite of the low infectivity of the causal organism. 

Meyer (1914) states that Meissner and Trapp (1910) and Main 
(1912) have demonstrated that affected animals give off the 
organism in forty to fifty per cent of cases. Meyer (1914) claims 
to have established that the elimination is intermittent. Such 
observations must be based on microscopic examination of the 
feces, a procedure somewhat questionable on account of the 
minute amount of material which can be examined. 

The growth of the organism outside the animal has been con- 
sidered by Twort and Ingram (1914) as a possibility, since they 
obtained some growth on media containing an extract of certain 
seeds. The infection with organisms which have grown in other 
locations than in an animal is questionable. Some have thought 
that the disease is most prevalent in cattle pastured on low and 
marshy lands. The correctness of this belief may well be doubted. 
From the practical viewpoint it is safe to assume the diseased 
animal as the chief source of the organism. 

It seems probable that infection is acquired only by way of 
the digestive tract. Feeding experiments have given positive 
results in the hands of a number of investigators. 

Krautstrunk (1918) thinks infection occurs much less easily 
than in the case of tuberculosis. It seems from the nature of the 
two diseases that this is true. In tuberculosis the organism is 
carried out of the body by the sputum, feces, milk and urine, and 
a t  times in immense numbers. The elimination of Johne’s 
bacillus only in the feces must certainly have a retarding effect 
on the spread of the disease as compared with tuberculosis, in 
which there is opportunity for direct passage of the bacilli from 
animal to animal by licking each other, and through the soiling 
of mangers and watering-troughs with contaminated material. 
The body has but one exit for Johne’s bacillus and a number for 
tubercle bacilli. 

Smears made from the intestinal mucosa from cases of Johne’s 
disease reveal the presence of minute acid-fast organisms, which 
cannot be distinguished microscopically from the tubercle 
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bacillus. The mycobacteria, to which both Johne's bacillus and 
the tubercle bacillus belong, are characterized as a group by the 
resistance which the stained organisms show toward decolorizing 
agents such as acids and acid alcohol. The resistance is not so 
marked in saprophytic members of the group as it is in Johne's 
bacillus and the tubercle bacillus. The action of decolorizing 
agents on Johne's bacillus is scarcely more marked than on 
mammalian tubercle bacilli and much less marked than on the 
avian tubercle bacillus. 

The beaded appearance which is often observed in the tubercle 
bacillus, as well as branching forms, may be found also in Johne's 
bacillus. The extreme minuteness of the organism has been 
emphasized by M'Fadyean, Sheather and Edwards (1912), who 
say it is the smallest known member of the acid-fast group. 
This will hardly serve, however, to distinguish it from other 
acid-fast organisms which may be encountered in the animal, 
and hence no positive statement can be made on the basis of 
microscopic findings alone, especially where the organisms are 
not numerous in the tissue. 

The conditions under which the test is applied should be com- 
parable to those observed in making the tuberculin test. Since 
the rise in temperature in a positive reaction may not, on the 
average, be so marked as in the tuberculin test, it i s  important 
to avoid conditions that shall affect the temperature of the ani- 
mals. It seems especially important to avoid the injection of 
those which show an abnormally high temperature (103°F.). 
If such temperatures are noted in any considerable portion of the 
herd on taking the preliminary temperatures, it seems wise to 
defer the test since the condition responsible for the fever in 
some may cause, a t  some time during the test, a fever in animals 
which a t  the beginning showed a normal temperature. 0. Bang 
(1914) believes that, when the preliminary temperature does not 
exceed 102.2"F., a rise to 103.6"F. may be considered as a 
positive response. 

It seems clear that the thermal reaction will appear more 
quickly following the intravenous injection than following the 

. subcutaneous. However, so little is known regarding the matter 
that it seems wise to begin the post-injection temperatures 
within one hour after injection, either intravenous or subcuta- 
neous, and to continue preferably to the eighteenth hour. If the 
temperature shows no tendency to rise up to the tenth hour after 
injection, the probability for a reaction is slight. 

. 
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7 
8 
9 
10 
11 
12 

TABLE IV-Hour at which maximum temperature was reached after injeclim of 
.johnin into diseased animal 

18 22.7 
4 5.5 
1 1.16 
3 3.70 
1 1.16 
0 0.0 

HOURS 
AFTER 

INJECTION 
NUMBER 
REACTED 

0 
8 
5 
34 
5 

PER CENT 

0 0  
0.0 
10.12 
6.32 
43.0 
6 32 

It will be seen from the data in table IV that approximately80 
per cent of the highest temperatures fell between the fifth and 
eighth hours. The increase in temperature following the injec- 
tion of johnin is presented in table V. 

TARLE V-Percentage distribution of reacting animals aceording to maximum 
temperature attained on injection of johnin 

MAXIMUM TEMPERATUNE I NUMBER I PER CENT 

103-104" F. 
104-105" F. 
105106° F. 
106107°F. , 
107-108" F. 

26 
35 
11 
8 
3 

31 3 
42.1 
13.2 
9.6 
3.6 

These data were obtained from johnin of a low degree of 
potency compared with that now available if the amount of 
cells per unit volume of the medium is a criterion of potency. 
A more potent johnin might have some effect in increasing the 
thermal rise. Ernest (1927), employing a johnin which should 
have been more potent than that used in most of our work, with 
5 cc injected intravenously, obtained a majority of the maximum 
temperatures within three to six hours following injection. The 
temperature rise was approximately the same as in a reaction 
to tuberculin, both in extent and duration. 

Among the objections raised to johnin by 0. Bang (1914) was 
the lack of knowledge concerning its effect on healthy animals. 
We believe our results have shown that this objection is without 
foundation. 

There are manifestations of sensitization following the adminis- 
tration of johnin other than a rise in temperature. The majority 
of infected cattle exhibit a roughened hair-coat from thirty 
minutes to four hours following the intravenous injection. The 
condition is more noticeable in some cattle than in others. We 
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have never seen a roughened hair-coat that was not accompanied 
by a thermal reaction, and that did not correspond approximately 
in time of appearance with the initial rise in temperature. 

At any time between four and twenty-four hours following 
the administration of johnin, approximately twenty-five per cent 
of infected cattle exhibit a marked softening of the feces. At 
times a severe diarrhea is noted, the bowel discharge being thin 
and watery, and rarely streaked with blood. A foul odor is 
sometimes to be noted. 

Sometimes an uneasiness accompanied by muscular tremors 
and more or less dyspnea may be seen. These symptoms usually 
appear fifteen to thirty minutes after injection and persist for 
from one to two hours. 

A peculiarity of the johnin test was noted when some cattle 
having the disease reacted physically without giving a rise in 
temperature. Such a reaction may be manifested by a chill, 
either slight or severe. At other times it is evidenced by a 
depression which may start within an hour after the injection of 
johnin, or it may not appear until several hours later, when the 
cow will merely hang her head with her ears hanging low, eyes 
partly closed and dull, with no rise in temperature or other 
manifestation of a reaction. Such cattle, if condemned and 
slaughtered, usually show lesions of Johne’s disease. 

In these cases it is very seldom we find a rise in temperature, 
but if retested a few months later, they most invariably give a 
marked rise in temperature and when slaughtered show advanced 
lesions of Johne’s disease. 

In three cases out of approximately 1,000 cattle tested, severe 
constitutional reactions were noted. The first case was an adult 
cow that had shown clinical symptoms of Johne’s disease for 
about two months. About one minute after the intravenous 
injection of johnin, she fell prostrate and remained in an uncon- 
scious condition for several minutes; temperature was 102.6”F. 
The highest pre-injection temperature was 101.2. The pulse was 
not perceptible. In about one and one-half hours, recovery had 
apparently taken place. She reacted at this time. Postmortem 
examination revealed infection with Johne’s bacillus. 

The second subject was a three-year-old heifer that had been 
tested six months before, but did not react. About one and one- 
half hours after injection, this heifer fell prostrate; dyspnea was 
marked; the temperature was 101.2. The pulse was not per- 
ceptible. In about one and one-half hours, recovery had appar- 

. 
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ently taken place. She reacted at  this time. Postmortem exam- 
ination revealed infection with Johne’s bacillus. 

The third case was that of a six-month-old heifer. About 
fifteen minutes after injection, she was markedly dyspneic with 
a pronounced flank breathing, the tongue protruded and the 
temperature had risen from 101.8 to 102.6. In about thirty 
minutes she was dead. Postmortem examination revealed 
marked congestion in about twelve inches of the ileum situated 
about two feet from the ileo-cecal juncture. Acid-fasts were 
demonstrated microscopically. 

Clinical cases seldom gave a thermal reaction but usually give 
a physical reaction although that may be hardly noticeable, and 
it would be good judgment to condemn all clinical cases with a 
history of Johne’s disease, on physical examination. 

Another point which appears rather puzzling is the fact that 
in a number of herds where Johne’s disease has been detected 
with this test and the herds have been accredited on the state 
and federal accredited list for tuberculosis, and where for many 
years there was no history of tuberculosis whatever, tuberculous 
lesions were reported by the inspector who performed the autopsy. 
In one accredited herd, where four cattle reacted to johnin, all 
showed lesions of Johne’s disease and all showed lesions of tuber- 
culosis. In another herd where three cattle reacted to the test, 
two of the three showed lesions of tuberculosis. In another 
accredited herd, where four reactors were found, two of them 
showed lesions of tuberculosis. 

Ernest (1927) noted constitutional reactions in a number of 
reacting animals. 

The following experience may be related where, in a part of 
the cattle reacting to the johnin test, we have had opportunity 
for confirmation of the results by a retest. In one herd, consisting 
of eighteen animals ranging in age from two to twelve years, 
five reactors were found. These reactions were all definite; the 
lowest post-injection maximum temperature was 104.2. This 
herd was kept intact and retested one year later with the result 
that the same animals again gave definite reactions, and in 
addition a four-year-old cow that had failed to react the year 
before. In the meantime, no clinical cases had developed. The 
only irregularity in connection with this herd was the fact that 
one cow gave a suspicious reaction to the first test and failed 
to react on retest. Five cows in another herd reacted to the 
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johnin test. On retest five months later, two gave definite reac- 
tions and one a suspicious reaction. 

In a portion of the reacting animals, opportunity for post- 
mortem examination has been presented. No lesions other than 
the digestive tract and adjacent lymph-glands which could be 
attributed to this disease have been noted. Our observations 
are based on twenty-four postmortem examinations of cattle 
reacting to the johnin test. Four of this number revealed no 
macroscopic lesions of the disease; three, a slight enlargement 
and reddening of the ileo-cecal valve with no visible intestinal 
lesions; four, a marked enlargement and reddening of the ileo- 
.cecal valve with no visible intestinal involvement; two, .a marked 
intestinal thickening with no visible changes in the valve; and 
seven, marked involvement of both intestine and valve. Four 
showed a slight involvement of both valve and intestine. 

The appearance of a piece of infected gut in Johne's disease is 
no indication as to the number of acid-fast organisms which can 
be demonstrated microscopically. They may be numerous in 
material showing slight lesions and difficult to demonstrate in a 
markedly thickened gut. 

The specific organisms can usually be demonstrated by histo- 
logic section and many times also by smears. In specimens which 
we have been unable to demonstrate acid-fasts readily by direct 
examination, we have substituted a method of concentration by 
means of antiformin. The mode of procedure has been as fol- 
lows: A small piece, not more than inch square, of the sus- 
pected intestine is placed in full strength formaldehyde for from 
one to two hours, depending on the size of the tissue. It is then 
removed and placed in the incubator or drying chamber until 
thoroughly hard and dry. The tissue is then ground to a fine 
powder in a mortar and this powder treated for two hours with 
a twenty-five per cent antiformin solution. This is diluted with 
an equal volume of distilled water and centrifuged. The super- 
natant liquid is decanted, the tube filled with distilled water and 
again centrifuged. The sediment is examined for acid-fasts. 
This method has given good results. 

Acid-fast organisms have been found in the tissues of thirty- 
six of the thirty-seven reacting animals examined. 

The purpose of our interest in this disease was to determine 
the possibility of eliminating the disease from herds, through 
use of the methods shown to be effective in eradicating tuber- 
culosis. It thus involved the isolation of the causal organism, 
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its continued cultivation, , the preparation of the diagnostic 
agent and its use in the field. It was recognized that the slow 
progress of the disease in the individual animal would undoubtedly 
make the task of freeing a herd from the disease a long one. 
Practically nothing was known concerning the length of the 
period of incubation, nor was anything known concerning the 
stages of the disease in which an animal may not react to the test. 

The herd on which the most work has been done was known to 
have been infected for fourteen years at the time the work was 
begun. During this period, twenty animals had been lost because 
of the disease. The average number of animals in the herd was 
forty-five. Table VI presents the results obtained in the various 
t-ests made on this herd. 

TABLE VI-Results of test on herd I 

DATE 

June, 1917 
November, 1917 
February, 1919 
June, 1919 
November, 1919 
June, 1920 
December, 19:O 
June, 1921 
July, 1923 
April, 1931 

REACTORS 

5 
4 
6 
3 
4 
4 
2 
0 
1 
1* 

- 

*Amma1 condemned for physical reasons but no lesions of Jobne's disease were present; neither 
could the organisms be demonstrated. 

The owner of this herd felt very hopeless in his struggle against 
this disease because of the fact that there was no way of ascer- 
taining which were the infected animals until clinical symptoms 
appeared. It is probably true that long before these symptoms 
are to be noted the organisms are being given off by the affected 
animals. It was hoped that the test would enable the affected 
animal to be recognized before she became a source of danger to 
the other members of the herd. It was this hope that led the 
owner to continue to use the test in his herd. 

The specific organism has been found in the tissues of all but 
one of the twenty-eight animals examined. The animal react- 
ing in 1923 was not examined for acid-fast bacilli. In the test 
made in June, 1919, one adult member gave a suspicious reac- 
tion. At the following test in November, 1919, there was no 
indication of a reaction to the johnin. The animal however, did, 
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give a clear-cut reaction in June, 1920, and was removed from 
the herd. 

Another herd has been tested once yearly for three years. 
One reactor was found in the first test. No animals have reacted 
during the second and third tests. One clinical case developed 
in this herd. The infection was demonstrated by postmortem 
examination in both the clinical case and the animal reacting to 
the test. 

Field experience with the control and eradication of Johne’s 
disease in individual herds is not very encouraging. Even with 
the present diagnostic agent, johnin, considered far better than 
the product which was originally made, it is extremely difficult 
to eradicate the disease from a herd. Perhaps the test itself 
is as efficient as one could expect a diagnostic test to be, but the 
fact remains that with our present test and with such knowledge 
as we have relative to the disease, and the procedure to be fol- 
lowed in eliminating it from a herd, we find it extremely difficult, 
frequently impossible, to rid herds of the disease. 

Some have suggested that the johnin test in its present form 
is not able to pick out all infected animals. Others have offered 
the explanation that the mode of transmission and the behavior 
of the organism are such that even though the johnin test picked 
the infected animals accurately, the disease germs would still 
be prevalent on the premises and later reinfect susceptible 
animals. Whatever the situation is, we feel that our field con- 
trol efforts in connection with this disease have not been rewarded 
by a commensurate success. In reviewing our work in connection 
with this disease on a considerable number of herds, we can look 
back to only one heavily infected herd in which, a t  the present 
time, we have reasonable grounds to feel that the disease may 
have been eliminated. Even in this case we are not absolutely 
sure that the disease may not reassert itself again in the future. 

Johne’s disease is being handled on a basis similar to tubercu- 
losis, in respect to indemnity, by the federal Bureau of Animal 
Industry and by many of the states. At the present time it is 
not feasible to quarantine a herd and prevent the disposal of 
animals from a herd infected with Johne’s disease, for the reason 
that no assurance can be given the herd-owner that the disease 
can be eliminated from his herd within a reasonable period of 
time. Since such assurance cannot be given, the herd-owner could 
not endure the economic loss which necessarily must be experienced 
if the herd were quarantined for a period of a number of years. 
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As the situation works out practically, herds infected with 
Johne’s disease are not prevented from being disseminated and 
as a result the spread of the infection from the various foci 
continues. It would be desirable to devise some means by which 
herds having this disease could be placed under quarantine to 
prevent the dissemination of this disease. Under the present 
scale of indemnity, it is not possible to do so. 

It would be to the interest of future live stock health if some 
provision could be made to condemn the entire herd where the 
infection is disclosed in more than a slight degree. Such pro- 
cedure would be advisable a t  this time when the amount of 
infection is comparatively small. But if we are to go along for a 
number of years and permit this disease to become more preva- 
lent, then, of course, it will be too late to use such drastic measures. 

The prompt removal of any animal from a known infected 
herd is undoubtedly a wise step in limiting the spread of the 
disease. The use of other means to limit the infection is desirable 
even though it is more or less questionable whether doing so will 
destroy all germs in infective material. 

There is little reason to believe that the disease can be intro- 
duced into a herd other than through an infected animal. It 
may be that contact through fences might result in spread. It 
seems that the disease is much less easily acquired than is tuber- 
culosis, .and that the danger sometimes emphasized, in the case 
of tuberculosis, of infection by limited contact as in cars, stock- 
yards, shows, etc., can scarcely be sufficient to  cause any number 
of infections. 

The protection of the herd must be based on the consideration 
of the animals introduced. Any animal from a diseased herd is a 
possible danger. Purchasers of breeding cattle should satisfy 
themselves as to the condition of the herd from which animals 
are to be acquired. The disease, as far as we are aware, is never 
considered by purchasers of stock at  sales. Cattle are consigned 
to sales from herds known to be infected. With this disease, 
as with others, the farmer’s protection must come from his own 
efforts, as well as from the live stock sanitary officials. 

The greater danger a t  present is associated with the more 
valuable herds, since most of these have had much more oppor- 
tunity to become infected than has the average farm herd. 

Various problems in relation to this disease require more 
research study. More definite information relative to the efficacy 
of the diagnostic agent, johnin, and the response of infected 
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animals to it is necessary. Likewise, more information is neces- 
sary regarding the behavior of Johne’s bacillus within the animal 
body as well as its outside habitat, and also its relationship to 
other closely related acid-fast organisms. 

DISCUSSION 
PRESIDENT CONNAWAY: This will be discussed by Dr. W. A. Hagan. 

(Applause) 
DR. HAGAN: Mr. President and Gentlemen: There is, aside from a few 

minor points, nothing in the paper as presented by Dr. Larson with which 
I would want to take issue. It remains for me, therefore only to emphasize 
some of the points that he has made and to add a few observations which I 
have made myself. 

I have been interested in this disease for a number of years. During the 
last five years we have had available a small appropriation in New York for 
maintaimng a few cattle for the study of this dlsease. Most of the facts that 
I have on it have come from my observations on this small herd now a little 
over five years old, and on observations made on a number of private herds 
which I have tested and studied as opportunity has presented ifself. 

The first thing is with regard to the period of incubation. Dr. Larson has 
said the incubation period may be unbelievably Ion . I can heartily agree 
with him on that. We have observations showing $at in some cases it may 
be as long as five years, and I don’t know how much longer. I could cite a 
number of cases in which animals had been definitely known to be infected. 
I actually found the organismsin the rectal mucosa, and the symptoms had 
not appeared for as long as two and one-half years thereafter. 

I have at  the present time a cow that will be of interest to you, I believe. 
She was one of the thi-ee original animals in this experiment herd, about which 
I was telling you. On the fourth of November, 1926, these three animals, 
which were nine months old, were drenched with the mucosa of the intestine 
of an animal naturally infected with Johne’s disease. 

Following this period, a test was made in about four months; two of the 
animals reacted and one did not. In about seven months a second test was 
given and all three reacted. These heifers were bred. Before one of them had 

rtunity to calve, however, she developed signs of Johne’s disease, zzp!&vn very rapidly in flesh and died about thirteen months following 
the time the infection was given. 

The second animal calved normally. Within a month from the time of 
calving she began to go down. She developed a paper skin, a rough coat. 
She began to scour, and she died of Johne’s disease, a typical case, twenty- 
five months from the time of infection. 

The third animal calved normally. Shortly after that she began to show 
signs of Johne’s disease. She developed a well-marked case. We thought she 
was going to die, go hke the rest, but after a time she began eating again. 
She began to take on flesh, and shortly she was nearly back to her normal state 
of health. So we bred her a second time. In due time she calved, but before 
she reached the calving period, she showed signs of a return of the disease. 

In the meantime, I had found the bacillus in rectal scrapings a number of 
times. She was reacting regularly to the thermic tests given, as well aa to the 
complement-fixation test. Following her second calf, she began again to 
scour. She developed a marked case, and within three weeks she was so weak 
she could not get up in the morning. We had to help her. We thought it 
would be a matter of a few days when the end would come. Soon she began 
to pick a t  the hay and began to put on flesh. We weighed her, and she weighed 
650 pounds. Six months previously she had weighed 1100 pounds. She had 
lost about 450 pounds. As she began to pick up, within six months she weighed 
over 1200 pounds, a 600-pound increase approximately, in six months. 

About six months later, she began to stop reacting to thermic tests as well 
as to the complement-htion test. For the last year and one-half I have not 
been abIe to find any bacilli in the rectal mucosa. This animal today weighs 
over 1400 pounds. She is a very large, smooth, nicc-looking animal. I would 
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emphasize this point, however: In Johne’s disease there is a great deal of 
difference depending on whether the animal is being pushed in production or 
not. This animal was not being pushed. The question today is: Do we 
have here an animal that is recovering? I would say no; I don’t believe so. 
She may be. I am going to keep her. If our funds are continued we will keep 
her to see what happens. She is now six years old and certainly shows no 
signs of the disease, although she was infected when she was less than a year 
old. 

The extent of the lesions of Johne’s disease correspond very slightly, in 
my experience, to the seventy of the symptoms. We find some cases of 
Johne’s disease, very marked clinical cases, in which the lesions are relatively 
s@ht at  autopsy examination. On the other hand, I have killed several 
a m a l s ,  as a result of the test, showing very marked involvement of the 
bowels and not showing symptoms before slaughter. So there is no direct 
correspondence between the two. 

A lesion which I have seen very frequently, es ecially in these caaes of Johne’s 
disease that terminate in death, is widespread fat necrosis. I don’t know that 
anybody has referred to that previously. It has been a common finding in 
our cases. I don’t know what that means. 

In the diagnosis of the disease we have, of course, the scrapings from the 
rectal muocsa. This is a very logical means in making a diagnosis on the 
animal. It can be done in a good many cases. I use my finger-nail; reach as 
far as I can, and by sawing with the nail edge, I can get a little scrap of mucosa 
under my finger-nail. I bring that out and put it in a tube of salt solution; 
wash it off, and take it to the laboratory and make a smear. If this is positive, 
you have your best test for Johne’s disease. I would rather have that t k n  
autopsy results. When you find it at all, it is my experience you find it in 
groups. Unfortunately, cannot diagnose all of these cases in this way, 
even the advanced cases, ecause the lesions have not, in most cases, extended 
to the point where you can reach them from the exterior. 

Edwards, in India, estimates he could diagnose about twenty-five per cent 
of the advanced cases. I think my experience is about in that neighborhood. 
It is of value, then, only when you can get positive findings. 
As to the allergic tests, the author refers to the use of johnin. About three 

years ago, a t  the Minneapolis meeting of the American Veterinary Medical 
Association, we presented results of a comparison of avian tuberculin with 
johnin. We have compared these products for a number of years, and we have 
found they are essentially alike in their action upon animals. In fact, I know 
of no difference in their results. We could get birds infected with avian 
tuberculosis to react to johnin. We could sensitize cattle, sheep and guinea 
pigs to Johne’s bacillus, and they would react to the avian tuberculin. We 
could sensitize them to avian tuberculosis, and they would react to johnin. 

Following this experience we have been using avian tuberculin almost 
entirely-not entirely; we do use a little johnin. The avian tuberculin is 
r d u c e d  somewhat more readily. I have a feeling we can control it somewhat 

etter than our johnin. In  either case I want to em hasixe that (here is 
where I disagree with the paper of Dr. harson, that joinin is safe) it is not 
always safe. I will 
say a t  the same time that avian tuberculin has to be watched when it is given 
intravenously. You can overdose animals, I have tried it. One can take 
perfectly normal animals, and I think you can make them react, providing 
you give them enough. You have to control your dosage. The only way that 
I know of to do this is to test the product on cattle that. are known to be 
infected and on others that are known not to be infected. That has been my 
procedure in making our test products for use in the field. 

It appears that some commercial johnin lacks potenc I know that some 
commercial johnin has too much potency and that with t re  dose recommended 
you will induce a reaction, particular1 in young animals. So I say that one 
needs to watch his product and the &sage very carefully. The same thing 
applies to avian tuberculin, as well as to johnin. 

We have been using the complement-fixation test as a supporting test only. 
The trouble with the complement-fixation test is it is not specific. You will 

Experimentally I have shown it has to be watched. 
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get reactions with any acid-fast sensitization. Tuberculous animals react. 
Johne’s disease animals will react, and probably animals sensitized in other 
ways. 

We are back to the problem of the no-lesion case in cattle. What sensitizes 
these animals, we do not know. We do find with the complement-fixation 
test a considerable number of animals react when we cannot connect them 
with Johne’s disease. Our use of the test, then is largely in checking up on 
the thermic teat, because it has been the expedence with those using johnin 
as well as those using avian tuberculin that animals in a fairly advanced stage 
of the disease do not react, or may not react. I have seen animals react and 
be practically killed by the test; but many times they do not. I have had the 
experience with avian tuberculin, expressed by Dr. Larson, that the anmals 
may show a marked physical reaction but show no thermic reaction at  all. 
They seem to have gone so far that they lack the ability to react typically. 
We get our best reactions ordinarily in the rather early cases. 

The complement-fixation test, in our experience, will always be positive 
when the test is negative on these animals that have gone too far. Therefore, 
we usually say that if the animals are suspicious in any way, show any clinical 
evidence of the disease or are unthrifty, in carrying out the test take those 
animals even though they do not react to the thermic test. You might say 
!hey should be taken anyway; I think that is true. They ought to be taken 
m any case. But we have a confirming test. We have seen cases in which 
animals, taken out as clinical specimens failed to react to the test and have 
been negative to the complement-fkaiion test, a t  auto sy have shown a 
nail in the stomach. In one case another disease was founcfwhich had nothing 
to do with the test in particular. 

In the matter of control, I am inclined to agrec with Dr. Larson that as 
far as we have gone, the results are not particularly encouraging. However, 
I don’t think here is the place to stop. We need more data on the question. 
That the animal is not so easily infected as in the case of tuberculosis, I am 
confident. I think we have fed infective material deliberately, with the idea 
of producing infection to about fifteen or sixteen animals and have alwa s 
succeeded, with one possible exception, in producing the infection, but in t l e  
herd, by having the animals associate with infected animals, we have not 
found it to spread with the rate we would expect tuberculosis to spread. The 
rate varies in different herds. I think the degree to which the animals are 
pushed in milk-production is one factor. Another factor is the diet upon 
which the animals are fed. A very succulent diet seems to predispose to the 
spread of the disease. 

The authors mentioned a case of a herd in which they got a reasonable 
number of reactors, and on a subsequent test half of thc herd, or more, reacted. 
I noticed with interest that their fist test was done in the spring, and the 
second test, the one showing the large number, was done in the fall. This 
more or less coincides with some impressions I have gained; I am not too sure 
of the point. That is, that bridging the summer, there is apt to be an increase, 
and I think that may probably be associated with re-infection from pastures. 

We have studied the bacillus of Johne’s disease, studied its resistance to 
various disintegrating influences. These studies have not been reported as 
yet, but we have found that the organism of Johne’s disease is more resistant 
to drying than the tubercle organism. It is more resistant to many other 
influences that destroy acid-fast organisms. In fact, we have not yet found 
any influence, except possibly heat (I haven’t tested that), which the Johne’s 
organism would not Withstand just as long and, in most cases, longer than 
the tubercle bacillus. It seems to me that there is this question of infected 
prermses. Unlike tuberculosis, the disease probably spreads only from fecal 
material, and in the pasture the animals have their best opportunity. Is it a 
case of the pastures remaining infected over a long period of time, possibly 
longer than tuberculosis, that is causin these reinfections? I don’t know, 
but I merely suggest that. I think we sfould look into the matter. 

It has been of interest to me to note that the avian tubercle organism appar- 
ently will remain on premises in a viable condition longer than the mammalian 
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type. In these comparisons we have found the avian organism next to Johne’s 
bacillus in mistance. It does stand up definitely better than the mammalian 
types and second only to the organism of Johne s disease. (Applause) 

. . . Second VicePreaident W. K. Lewis assumed the chair. . . . 
CHAIRMAN LEWIS: This paper is open for general discussion. 
DR. J. H. RJETZ: Did those animals show any necrotic lesions of the liver? 
DR. HAQAN: In those cases, no. I have seen some small necrotic areas of 

the liver, but there has been no definite relationship between necrosis of fat 
and necrosis of the liver. Necrosis of fat occurs more predominantly than 
necrosis of the liver. 

DR. C. E. COTTON: Mr. Chairman, in Minnesota, we now have thirteen 
known infected herds, and five or six of which we are suspicious but not positive. 

In 1928, we established a system of undertaking to accredit herds somewhat 
in line with our tuberculosis-free accredited herds. After succeeding in gettlng 
our legislature to provide indemnity, the same as for tuberculosis, we drew 
up a form of agreement which was accepted by Dr. Mohler, in which the owner 
agreed that he would put his herd under supervision, and in which he also 
agreed not to dispose of any animals provided the last test had duclosed 
reactors, without a permit from our board. We have succeeded in carrying 
that out, but we are afraid we are not going to continue with this condition. 
Dr. Larson stated that their experience was limited mostly to the Channel 

Islands cattle, the Jersey and the Guernsey. That is not true in Minnesota. 
In the Guernsey and Jersey herds that we tested, we are satisfied the disease 
emanated from Wisconsin. Therefore, perhaps his deductions are right. 
We have it particularly in one wonderful herd of purebred black Angus 
cattle. The owner is insistent on selling his young bulls, particularly. We 
have it in a large herd of Shorthorns, and the owner is becoming disgusted mth 
the conditions under which he put his herd, under supervision, namely, that 
he could not sell without a permit. We have now stated to both of those men 
that they signed the agreement, and we havespaid indemnity, and we have 
agreed to give them a permit to sell these anmals on condition that if the 
last test did disclose reactors, the purchaser should know the history of the 
animal and the herd when he purchases it, and provided we issue the permit to 
the purchaser to take the animal into his herd. 
Our experience with the test to date is very unsatisfactory, in every herd 

in which we have made a positive diagnosis. We s t e e d  first with using ‘ohnm 
which we obtained from Dr. Beach. We have herds m which we would have a 
reaction. We would slaughter the animal, and gross leslons would be found, 
acid-fast organisms verifying it, and Within three to Six weeks we would have 
a breakdown in one that had not reacted. Then through the kmdness of 
one of the commercial houses, we were supplied 4 t h  avian tuberculin. We 
had the same results. 
Last year, in conferring with Dr. Hagan, he agreed to furnish us with avian 

tuberculin and also to blood-test all of the catGe in these. herds that we were 
workmg on. We have been carrying out that h e  of testmg slnce last sprmg. 
We started last spring. We tried to test in the s ring and fall. . I must say 
that our results to date are unsatisfactory. We lave one herd rn whch we 
constant1 have had one to three or four reactors on the six-month test since 
1928. T i e  man is a good sport. He isn’t free of tuberculosis, and he hm 
Bang’s disease. He is still loyal. 

I am not positive whether we got five or six animals last spring that reacted 
to the intravenous injection of tuberculin. One of those animals did not react 
to the complement-fixation test, but a large number of the animals, a relatively 
large number, that did not react to the thermic test, did react to the complemmt- 
fixation test. At that time we did not take the animals that reacted under the 
complement-fixation test unless they reacted to the avian tuberculin. About 
six weeks after the teat, one animal broke clinically. That animal h-ad reacted 
to the complement-fixation test but not to the thermic test. We Just tested 
that herd about a month ago, and we had fifteen animals react to the thermic 
test. None of the animals reacted to the complement-fixation test, with the 
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exception of one, and we took that animal. Th‘e lesions were found and also 
were verified by the acid-fast findings. But the interesting fact was that some 
of the animals that had reacted to the complement-fixation test s k  months 
ago, but not to the thermic test, did react to the thermic test this time. 

We have about concluded that we will go farther than Dr. Hagan has 
proposed. We propose to take animals that react to either the thermic or the 
complement-fixation test. I am beginning to believe that, provided we make 
some provision for the animals that have been exposed, we would be justified 
in undertaking to reach a fair appraisal of these animals, the commercial 
value, and clean them up and pay for them. (Applause) , 

. . . President Comaway resumed the chair. . . . 
PRESIDENT CONNAWAY: We will take up the program on Poultry D e e .  

Dr. H. J. Stafseth will present a y p e r  on “The Effects of Worm Inf-tation in 
Poultry, Treatment and Contro!. (Applause) 

. . . Dr. Stafseth read   IS paper. . . . 
THE EFFECTS, TREATMENT AND PREVENTION OF 

WORM INFESTATION IN POULTRY 
By H. J. STAFSETEI and W. W. THOMPSON, 

Michigan State College, East Lansing, Michigan 
This discussion will deal only with tapeworms and ascaridia, 

not that we overlook the importance of other intestinal worms, 
but our main efforts have been applied to problems in connection 
with the treatment and control of tapeworm and roundworm 
infestations, because of the great prevalence and economic 
importance of these parasites. 

In the Middle West we encounter from 6 to 8 species of tape- 
worms in chickens. Turkeys, geese, ducks, pigeons and guinea 
fowls also have several species of tapeworms. Ascaridia are 
very prevalent in chickens and may also occur in other classes of 
domestic fowl. 

EFFECTS OF WORM INFESTATION 
Symptoms: A very small group of non-conformists maintains 

that worms do no harm to poultry. However, most poultry 
pathologists and parasitologists possess field experience and 
experimental data which show, beyond any doubt, that tape- 
worms and roundworms are highly pathogenic for birds. The 
question is often asked: “HOW many worms does it take’to make 
a bird sick?” To answer such a question is very difficult since 
the effect of worm infestation does not depend alone upon the 
number of worms present, but on the age and individual sus- 
ceptibility of the host, as well. Two or three worms might be 
more harmful to some birds than would a dozen or more to 
others. In general it may be said that young birds are most sus- 

*Published with the approval of the Director, 8s Journal Article No. 83, New Series, of the 
Michigan State Experiment Station. 
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ceptible and that resistance increases with age. Deficient diet, 
especially rations lacking the necessary vitamins, is claimed to 
lower resistance to worm infestation. The following symptoms 
are quite commonly observed: failure to grow, to feather out, to 
come into production or to stay in production; emaciation; 
paleness; dry and shriveled, sometimes cyanotic, combs and 
wattles; rough plumage; untimely molting; lack of gain in weight 
or condition, in proportion to amount of feed consumed; lack of 
appetite ; lameness; perhaps even paralysis and blindness; 
diarrhea, straining, prolapse of cloaca and death. Ackert, of the 
Kansas Experiment Station, has observed a mortality of 23 
per cent. He also found that the death rate was highest during 
the third week of infestation. 

Pathology: On postmortem examination one may find various 
degrees of enteritis up to the extent of hemorrhage and even 
sloughing of epithelium. The Raillietina (Daerainea) echino- 
bothrida causes lesions resembling those of tuberculosis in the 
intestinal walls. All these changes may interfere more or less 
with digestion and assimilation. If sufficiently severe, the injury 
produced in the intestines may be of lasting nature and birds so 
affected may prove unprofitable long after the infestation is 
over. 

Ackert has shogn that the large roundworm causes shrinking 
of the thymus gland and a decrease in the sugar of the blood. 
Thus it is easily understood why worm-infested birds seem to 
show increased susceptibility to certain infectious diseases such 
as roup. 

TREATMENT 
A few years ago, Dr. W. L. Chandler,’ of the Michigan Agri- 

cultural Experiment Station, discovered a method of preparing 
a colloidal iodin product which he and others have found very 
effective against roundworms and tapeworms as well. This 
product has been called “iodine vermicide,” because it not only 
expels the worms, but it will also kill them. This product was 
turned over to a reliable chemical manufacturing concern which 
is now making it according to a definite standard prescribed by 
Dr. Chandler. 

In order to secure more data as to the vermicidal efficiency and 
lack of toxicity of “iodine vermicide,” the authors proceeded to 
dose all live birds submitted to our laboratory for examination. 
These birds were given the prescribed dose of one ounce of pro- 

I 

t 

Y 



WORM INFESTATION IN POULTRY 469 

I, 

c 

perly diluted, “iodine vermicide” and were examined a t  various 
lengths of time following dosing. This work was begun in the 
early fall of this ycar and up to the present date we have treated 
and examined 29 birds that proved to be infested. The results 
are as follows: 

Bird 1: Examined 32 hours after dosing. Several tapeworms were 
passed and none could be found in the intestines. 

(A colleague reports that he has found no tapeworm remedy which will 
remove heads. This work did not take that into considerahon any more 
than to watch for heads in the water in which we collected the worms. 
We have found a considerable number of heads. It is very difficult to say 
how many worms do not have heads on them, for the simple reason tkt 
for quite a while after the worms are shed, they are deeply stained, and it 
is very difficult to see any differentiation in the different parts of the 
worm. 

Since that very valuable point was brought out, for the coming year, 
pr perhaps lon er, we shall attempt to determine how many heads remdn 
in these birds.? 

Bird 2: Examined 32 hours after dosing. Two roundworms and 
three tapeworms were passed and ten dead roundworms were found 
posterior to the attachment of the ceca. No live worms could be found 
in this bird. 

Bird S: Examined 31 hours following dosing. No worms were passed; 
one unstained and three deeply stained roundworms were found a t  the 
level of the ceca. It should be mentioned that “iodine vermicide” often 
stains the worms with a brownish color. Occasionally tapeworms may 
look remish after being acted upon by colloidal iodin; no worms have been 
fount to be alive after being stamed, but they may be killed without being 
stained. 

Bird 4: Examined 25 hours after dosing. One tapeworm wzts passed 
and no worms found in the intestines. 

Bird 5: Examined 24 hours after dosing. Six tapeworms passed; 
none found in the intestines. 

Bird 6: Examined 18 hours after dosing. One roundworm wzts passed 
and 15 deeply stained, dead roundworms were found in the lower part of 
the intestines. 

Bird 7: Examined 18 hours after dosing. One roundworm discharged; 
none in the intestines. 

Bird 8: Examined 19 hours after dosing. Several tapeworms and one 
roundworm passed. None in the intestines. 

Bird 9: Examined 22 hours after dosing. None passed. Twenty live 
roundworms found in the intestines. On examination it was found that 
the dose hap been delivered into the crop of this bird and not into the 
gizzard, as IS necessary for effective vermicidal and vermifugal action. 

Bird 10: Examined 20 hours after dosing. Several tapeworms paased. 
No worms in the intestines, 

Bird 11:. Examined 20 hours after dosing. One roundworm passed. 
No worms in the intestines. 

Bird 12: Examined 10 to 15 minutes after dosing. No worms passed; 
14 deeply stained roundworms found in the intestines. All were dead. 

Bird 1s: Examined 20 hours after dosing. Four roundworms and one 
ta worm passed. None in the intestines. 

g i rd  14: Examined 20 hours after dpsing. Numerous tapeworms 
and one ro-mdworm passed. None in the intestines. 

Bird 16: Examined 23 hours after dosing. Two tapeworms and one 
roundworm paased. One oung roundworm found in the intestines. 

Bird 16: Examined 23 tours after dosing. Seven roundworms passed. 
No worms in the intestines. 

Bird 17: Examined the day after dosing. Twenty-eight roundworms 
passed. No worms in the intestines. 
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Bird 18: Examined one day after dosing. One roundworm passed. 
One dead roundworm in the intestines. 

Bird 19: Examined one day after dosing. Seven roundworms passed. 
Fiftyeight dead roundworms were found a t  the level of the ceca. 

Bird 20: Examined 23 hours after dosing. One tapeworm I 

One live roundworm found in the intestines. This bird w&s very &%?i 
to dose as the crop was empty and contracted. 

Bird 21 : Killed and examinedl immediately after dosing. There were 
75 to 100 ta worms in the intestines of this bird. Most of these worms 
were s t a i n e f k d  showed no movement whatever when placed in luke- 
warm water. Some of the worms that were not stained showed expanding 
and contracting segments. Enough idoine vermicide was then added 
to stain the water slightly brownish and almost instantaneously all move- 
ment on the part of the segments ceased, showing how highly toxic iodin 
is for tapeworms. 

Bird 22: Examined 25 hours after dosing. Three rowdworms and 
several tapeworms passed. None in the intestines. 

Bird 2s: Examined 10 minutes after dosing. No worms were passed, 
but five roundworms and a large number of tapeworms, all stained and 
dead, were found in the intestines. 

Bird 94: Examined 25 hours after dosing. An enormous number of 
tapeworms (Hymenolepis carioca) were passed. None could be found in 
the intestines. 

Bird 26: Examined 10 minutes after dosing. Fifty-six stained, dead 
roundworms were found in the intestines. 

Bird 26: Examined 15 minutes after dosing. A large number of tape- 
worm were found in the intestines. The last few segments of almost 
all of these worms were stained and no movement could be detected, 
suggesting that all these worms were dead. 

Bird 27': Examined 47 hours after dosing. About 30 to 40 tapeworms 
were passed. None were found in the intestines. 

Bird 28: Examined 48 hours after dosing. Four roundworms were 
passed. None were found in the intestines. 

Bird 29: Examined 24 hours after dosing. About a dozen tapeworms 
passed. None were found in the intestines. 

Thus the data presented here agree very well with those of 
Dr. Chandler and his co-workers who were able to obtain 100 
per cent efficiency in some critical experiments.l It may be well 
to note that the birds treated and examined by us showed more 
or less marked effect of the worm infestation. The rather abun- 
dant amounts of mucous and membranous exudate found in 
several of these birds suggest that more iodin may be destroyed 
in the intestines of such birds than would be destroyed in the 
intestines of worm-infested birds that had not yet developed 
marked enteritis. The birds used in Dr. Chandler's experiments 
were normal in appearance and represented the run of the flock 
from which they were obtained. This might -account for the 
high degree of efficiency obtained by him. 

Observations of results obtained in the field are equally con- 
vincing as to the efficiency and harmlessness of this chemical 
when properly applied. Birds that are used to being handled 

'frequently fail to show even a noticeable reduction in production 
following treatment and usually a marked improvement in con- 
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dition is noticed within a very short time following the treatment. 
This year we have subjected a flock of about 1200 pullets to  
three treatments with “iodine vermicide” since the birds were 
three months old. No ill effects have been noticed and at present 
these birds are in excellent condition.’ 

Last year losses amounting to as much as fifty birds in one 
month were experienced in a like number of birds on this farm. 
The ground is exceedingly heavily contaminated with worm eggs 
and reinfestation took place after each one of two treatments 
applied in the fall and winter. The owner reported that he found 
large numbers of both tapeworms and roundworms on the .drop- 
ping-boards following each treatment and, on finding that his 
pullets were infested at 2% months of age when raised on what 
he thought was clean ground, located more than half a mile 
from any range previously used for poultry, he decided, after 
talking the matter over with us, to  dose the birds at three months 
of age, at the time of placing them in laying quarters and then 
again as soon as the fly season would be over. The present con- 
dition of this flock and the rate of production indicate that his 
efforts have not been in vain. Numerous cases of prompt im- 
provement in growth, condition and production following the 
application of “iodine vermicide” could be cited if time would 

) . ,  permit. 

r 
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We do not expect that one will obtain 100 per cent efficiency in 
the case of every bird when this remedy is applied in the field. 
Excessive amount of mucus in the intestines, improper application 
and mistakes in the dilution of the iodin will all tend to lower 
the efficiency of the drug. Some of the factors that may interfere 
with the action of iodin would also hinder other remedies. The 
application of a worm remedy by means of a catheter or tube 
which must be passed all the way into the gizzard may seem 
difficult and laborious at first. However, it must be remembered 
that the surest way to kill and expel the worms is to get the great- 
est possible amount of the dose tolerated by the bird in contact 
with the parasites at once. This can be done by placing “iodine 
vermicide” in the gizzard, since this organ does not hold fluids, 
but passes them on to the intestines very promptly. If drugs 
are given in capsules, prompt delivery into the intestines is un- 
likely. The senior author has found almost completely intact 
capsules in the crop and gizzard of chickens a t  one time twenty- 
four hours and, at another, two weeks after administration. 
When “iodine vermicide” is properly administered, the birds 
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treated will begin to discharge iodin in 10 to 15 minutes following 
the dosing, showing the prompt passage of this remedy into the 
intestines. On several occasions we have seen roundworms and 
tapeworms passed in considerable numbers within . one hour 
following the administration of the dose. 

Quite frequently we have given “iodine vcrmicide” to  turkeys 
affected with blackhead, worm-infested geese and diseased 
ducks brought to our laboratory for treatment or diagnosis and 
we have yet to observe any ill effects therefrom. 

PREVENTION 
In attempting to control roundworms m d  tapeworms without 

medicinal treatment, one must take into consideration the mode 
of spread of these parasites. 

In a sense roundworms spread directly from bird to bird, that 
is, the cggs are discharged with droppings and must then have 
a chance to incubate for about 15 to 20 or more days, depending 
upon the climatic conditions. A larva develops within the egg 
during that time and the young worm is liberated from the egg 
when it is swallowed by a bird and matures in about two months. 
The shell of the roundworm egg is thick, making thc eggs resistant 
to heat and cold as well as to the action of most disinfectants. 
The control of roundworms will therefore depend mainly upon 
the effective cleaning and disinfection with colloidal iodin of 
poultry-house floors and dropping-boards. If the ground is 
heavily contaminated, one may have to keep the birds off the 
ground for two or three years. Ackert reports that the summer 
heat in Kansas is sufficient to kill roundworm eggs in soil down 
to a depth of six inches in unshaded places. 

Tapeworms require an intermediary host. The most common 
tapeworm encountered in Michigan is the Raillietina (Davainea) 
cesticillus. This tapeworm has several intermediary hosts, 
namely: the house fly, the dung beetle and the ground beetle. 
The Davainea proglottina spreads through the garden slug, the 
Raillietina (Davainea) tetragona through the house fly and a 
small snail, the Hymenotepis carioca through the stable fly and 
dung beetle, the Choanotenia infundibulum through the house 
fly, the Amoebotenia sphenoides through the earth worm, while 
the intermediary host of the Raillietina (Davainea) echinobothrida 
is unknown. The tapeworms attach themselves to the intestinal 
mucosa. When the worm has matured it sheds the posterior 
segments which contain large numbers of eggs. The segments 
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pass out with the droppings and lie on the ground awaiting a 
suitable host. When such a host picks up these segments, the 
eggs hatch, liberating larvae which lie dormant until the inter- 
mediary host is swallowed by a primary host, say a chicken, in 
which they then continue their development-. Thus it is evident 
that in order to control tapeworms, one must control or elim- 
inate, as far as possible, the intermediary hosts. 

If tapeworms, which have flies as intermediary hosts, are en- 
countered, one must not leave things, such as milk, meat, car- 
casses of birds or other material which will attract flies, around the 
poultry plant. It may even be necessary to put fly-screens on 
the houses and to keep the birds indoors unless one also has 
screened sun-porches for them. 

Tapeworms which spread only through int-ermediary hosts 
which live in or on the soil may be controlled by not allowing the 
birds on the ground at  all. Wooden or concrete sun-porches 
take the place of ordinary yards or runs. 

Regular rotation of yards or ranges may help, especially if a 
large amount of ground is allowed per bird. However, in many 
places only a limited amount of ground is available and even 
what is supposed to be clean ground may prove to be contam- 
inated. A careful investigation of local conditions is often neces- 
sary for adequate worm control. Garden slugs, for example, 
live under leafy material that mats down ovcr the soil, or under 
such things as planks or boards that lie in the yard. Heavy, 
matted-down growth of alfalfa is said to furnish ideal living places 
for intermediary hosts for certain tapeworms. Slugs generally 
come out from under their hiding places only in the morning, 
when there is dew on the ground. At this time the birds gener- 
ally find them in large numbers and may of course also pick them 
up a t  other times by scratching and turning over the things 
under which they hide during most of the day. Therefore, 
keeping the poultry-yards clean and free from boards and heavy 
leafy material will be an aid in combating tapeworms. It is 
said that clover may be used to advantage instead of alfalfa as a 
crop on the range. 
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PRESIDENT CONNAWAY: I wish to say in regard to this preparation, “col-- 
loidal iodine,” we had Dr. Stafseth down at the University of Missouri a- 
few months ago to give some instruction to our veterinarians, in our short 
course for poultry diseases. The Doctor gave some demonstrations of this, 
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material. It certainly worked fine on those roundworms. But in following 
up those birds, we found that it was not quite so effective on the tapeworms. 

Quinin does the work in killing some of those blood parasites. For many, 
many ears we didn’t know what its composition was or what it was doing m 
the bo8 So a good deal of our work in the past has not been wholly scientific, 
nor pergaps wholly ethical, from the strict point of view of the veterinary 
medical profession. But this is a good remedy for roundworms. 
, I am going to change the order of the program a little bit and call on Dr. 

E. E. Tyzzer to give his paper on “Criteria and Methods in Coccidiosis Investi- 
gation.” (Applause) 

. . . Dr. Tyzzer read his paper. . . . (Applause) 

CRITERIA AND METHODS IN THE INVESTIGATION 
OF AVIAN COCCIDIOSIS 

By ERNEST EDWARD TYZZER, Cambridge, Mass. 
Department of Comparative Pathology, The Medical School of 

Harvard University 

While the economic importance of coccidial infection in 
domestic fowls is quite generally recognized, much of the investi- 
gation in this field has yielded only conflicting results and all too 
little in the way of actual accomplishment. The chief difficulties 
appear to have been due to the failure to recognize that a number 
of distinct species of Eimeria occur in poultry, even in a single 
host species, and also to the failure to employ adequate controls. 
Thus the coccidial infections encountered in various dorncsticated 
birds have been commonly attributed to a single poorly defined 
species, usually alluded to as “Eim<eria avium.” While the usual 
text-book description of the coccidium life cycle appears to have 
been understood and widely utilized, certain well-established 
principles have been frequently ignored. 

It is the purpose of this communication to review some of the 
methods employed by the author in previous work in this field 
and also to discuss certain criteria which have been found to 
have application in a more recent investigation carried on in 
collaboration with H. Theiler and E. E. Jones.* The recogni- 
tion of the fact that a single avian host may harbor more than 
one species of Eimeria appears essential to a proper approach to 
this field of work. In order to learn the reaction of the host to 
each species of parasite, or indeed to determine to which ones the 
more serious disease conditions are attributable, it has been 
found advantageous to work with infections produced experi- 
mentally with single species. Since coccidia do not lend them- 
selves to artificial propagation outside the bodies of their respec- 

*A full account of this m-ork is in the hands of the publishers and will appear in the American 
Joumzl of Hyaiene. 
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tive hosts, the determination of their specific characters makes it 
necessary to substitute for the test-tube of the bacteriologist a 
suitable experiment animal. Hence the isolation of a given 
species is accomplished by the selection of proper material 
while its propagation is carried on by experimental infection. 

Isolation may be accomplished in various ways. On occasion, 
infections with a single species of Eimeria present themselves, 
thus doing away with the necessity of artificial isolation. In such 
cases, sufficient acquaintance with the organism and observations 
carried out on carefully conducted experimental infections are 
necessary in order to be sure that one is not dealing with mixed 
infections. 

In some instances the selection of material from a given region 
of the intestine is all that is necessary to isolate a species. For 
example, in a mixed infection with E. acervulina and E.  tenella, 
the fact thqt the development of the latter is commonly confined 
to the ceca makes possible the isolation of the former by collecting 
oocysts from the first portion of the intestinal tract. On the 
other hand, E. tenella may be isolated from such a mixture by 
taking the cecal mucosa for the source of oocysts after prolonged 
and thorough washing in running water to remove the E. acer- 
vulina oocysts that pass into the ceca from the small intestine. 
By this method we have been successful also in Reparating E. 
necatriz Johnson from associated E. acervulina infection. 

By collecting the earliest oocysts t.0 appear in an experimental, 
mixed infection, it is possible tb separate out the species having 
the shortest period of development. Likewise, selection may be 
based on differences in the time required by the oocysts of various 
species to undergo sporulation. 

In certain combinations of species, the most feasible method 
for the isolation of a species may be to obtain single oocysts. 
One way of accomplishing this is by the dilution method as 
employed by Miss Jones.* This is done by transferring material 
containing the mixture of oocysts into a succession of drops of 
fluid on a thin strip of moistened gelatin, which for convenience 
is placed on a sterile microscope-slide. When a drop is obtained 
containing a single oocyst of the type desired, the portion of the 
gelatin strip including the oocyst in question is then cut out and 
immediately fed to an uninfected bird. It will be readily under- 
stood, however, that it may be a time-consuming task to obtain 

*E. E. Jones. Size as a Species Characteristic in Coccidia: Variation under Diversc Condi- 
tioils of Infection. To appear in Archiv fur Protastenkunde. 
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by the dilution method an oocyst of a species which is poorly 
represented in a given mixture. Another method was employed 
when E .  maxima was first encountered in a mixture with E.  
acervulina, in which its oocysts formed only a very small per- 
centage of the total number present. Since the large size of 
the E.  maxima oocysts rendered them readily distinguishable, 
single oocysts were isolated by the Barber micropipette, trans- 
ferred to a small disc of moistened gelatin which was then lifted 
by sterile tweezers and placed far back in the pharynx of an 
uninfccted chicken to make sure of its being swallowed. 

Should a mixture of two organisms be encountered, such as 
E.  tenella and E .  necatrix, which produce oocysts that are not 
readily distinguished one from another and that develop in the 
same portion of the intestinal tract, the most feasible procedure 
would appear to be to immunize birds against either one of the 
organisms which may be available in pure culture. Then on 
feeding the mixture of oocysts to the immunized birds, a pure 
strain of the other species may be obtained. 

In reviewing the criteria that we have considered in recogniz- 
ing species, attention should be called to the common fallacy of 
differentiating species on the measurements of oocysts. First of 
all, the measurement of oocysts furnishes no certain index as 
to the purity of the material. Slight representation of additional 
species may have no appreciable effect on the curve plotted and, 
unless other characters are taken into account, there is no means 
of knowing whether a curve obtained is typical of any species. 
There is also considerable evidence indicating the occurrence of 
size strains within a given species. It has been shown by Miss 
Jones* that an infection derived from a single oocyst furnishes 
oocysts that give a distinctly bimodal curve when the measure- 
ments are plotted and that this character is maintained through- 
out successive transfers. She has also shown that the oocysts 
may be larger in light infections than in heavy ones. 

In view of such variation within a species, the consideration 
of other features in addition to the dimensions of the oocyst 
appears to be essential for the differentiation of species. For this 
purpose we have found the following characters useful: the period 
required for development, i. e.  the time from the feeding of 
oocysts to the discharge of oocysts; the sporulation time; the 
gross topography of the infection; the distribution of organisms 
in the epithelium, i. e .  whether scattered or in colonies, super- 

- 

*E. E. Jones, loc. cit. 
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ficial or deep, in free surfaces or in glands, et ceteru; the gross and 
microscopic pathology of the infection; the morphology of the 
developmental forms of the organisms; and finally the absence 
of cross-immunity. Notwithstanding this rather formidable 
array of characters, differentiation of the individual species is not 
difficult once they have been recognized, since certain combina- 
tions of characters are practically specific. Thus the occurrence 
of superficial, whitish, transversely extending, elongate spots 
composed of oocysts in the mucosa of the upper portion of the 
intestine furnishes a reliable indication of E. ucervulinu, while 
the occurrence, in association with hemorrhage, of rounded 
whitish spots, occurring in greatest number in the middle portion 
of the intestine, seen best from the serous surface and composed 
of numbers of cells containing large schizonts, furnishes a diag- 
nosis of E .  necatrix. 
In addition to the difficulties arising from the confusion of 

species, the failure to  recognize certain fundamental principles in 
many instances vitiates the results of investigation. In contrast 
to the experimental bacteriological infections in which no 
elaborate precautions for the isolation of stock animals are 
necessary, in experimental studies of coccidial infection, the 
possible occurrence of adventitious infection must always be 
taken into account. The ubiquity of coccidial infections, their 
possible introduction by the attendant, or in food material, or 
by insects, rats and mice, is apparently often disregarded. The 
demonstration that the ingestion of a single sporulated oocyst may 
result in infection serves to indicate the necessity of carefully 
planned controls for all crucial experiments in this field. While 
it seems to have been recognized that coccidial infection tends 
to be self-limited, the duration of single infections in the absence 
of any opportunity for reinfection appears not to have been 
determined heretofore. We have found that various Eimerian 
infections, even in the absence of any appreciable protective reac- 
tion on the part of the host, disappear spontaneously following 
the completion of the developmental cycle. This type of infec- 
tion, in contrast to bacterial infections, is thus dependent for 
its continuance on reinfection through the ingestion of oocysts. 
That a certain proportion of sporulated oocysts may pass through 
the intestine unhatched is often disregarded, although this €act 
may be readily demonstrated either by direct examination of 
fecal discharges or by placing control birds in the same cage with 
those fed oocysts. 
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That the severity of infection is primarily dependent upon 
dosage is also readily demonstrable; light infections with even 
the most pathogenic species furnish no symptoms and no more 
than microscopic lesions. The term “dosage,” however, should 
apply to the number of infective forms which invade the tissues 
rather than to the number swallowed. Thus it has been found 
that approximately the same number of organisms fed to birds 
of one age will furnish a’much heavier infection than when fed 
to birds of another age. It has been found also that greater 
protection is afforded the host by a heavy infection than by a 
light one. Among other things to be considered with reference 
to dosage is the movement of material through the alimentary 
tract of the bird. Material fed to the chicken commonly makes 
its appearance in the feces in slightly more than an hour’s time. 
Since no very coarse material is ever found in the ceca, it is 
apparent that not all material passing through the small intestine 
enters these tubes, but that there is a sampling of the more finely 
comminuted material. Thus many of the sporozoites of E. 
tenella hatching in the small intestine fail to enter the ceca, and 
are lost in the fecal discharges, as may be demonstrated by micro- 
scopic examination. Likewise, by far the greater proportion of 
the merozoites produced in the sma11 intestine by E. necatrix pass 
out in the feces. In fact, merozoites are regularly demonstrable 
in the discharges even in light infections of this species. 

There are certain precautions that should be taken as a matter 
of routine in experimental coccidial infection, and others that 
may be taken with special objectives in view. It is a fortunate 
circumstance that the day-old chicks which may now be pur- 
chased at all seasons of the year are usually free from coccidial 
infection. On arrival, they should be furnished a sterilized 
equipment consisting of cage, heat unit, food- and water-dishes, 
and thenceforth kept in a room apart from infected chickens. All 
mash, grit and litter which they receive thereafter should be made 
into packages of appropriate size and sterilized in the autoclave 
as a matter of routine. Water may be taken from the hot-water 
tap. The attendant should have nothing to do with infected 
birds, which preferably should be personally cared for by the 
investigator. The rooms in which either stock or experiment 
birds are kept should be well screened and free from cockroaches, 
flies and other insects. Access of mice to cages and food material 
should be carefully prevented. 

-4 
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Propinquity is another important feature to take into con- 
sideration; the activity of chickens in scattering material about 
makes accidental infection a matter of frequent occurrence, 
especially when lots of birds are kept in the same room with 
other lots that are discharging oocysts. The proof of the success 
of measures to protect experiment birds from accidental infection 
rests on the freedom of stock from infection as determined by 
periodic examination of discharges. Accidental infection does 
not, however, necessarily vitiate one’s results, especially if it is 
immediately recognized. The time of its occurrence may indi- 
cate an accidental infection and its morphological characters may 
make possible its differentiation from the experimental infection. 

The assumption that chicks kept on false cage-bottoms of wire 
mesh will not become reinfected is unwarranted. While this 
measure may lessen the opportunity for reinfection, nevertheless 
fecal material adheres to the wire so that i t  is likely to become 
mixed with scattered food and later ingested or it may contam- 
inate the feet and be picked off subsequently by the bird. Fecal 
material is commonly found in food-dishes, thus furnishing ample 
opportunity for reinfection. Practically the only way to prevent 
reinfection is to change to successive sterile environments a t  
periods less than the sporulation time of the oocysts, Le. within 
each twenty-four hours. The continued absence of infection in 
normal control birds after their introduction into the cage with 
the infected ones furnishes evidence as to the efficacy of the above 
measures. 

In  the course of our investigations on immunity, the question 
arose as to whether the birds that were resistant to reinfection 
were also no longer discharging organisms. While it would appear 
that no test thus far tried out for the presence of organisms in 
the fecal discharges is wholly infallible, yet certain procedures 
carried out at frequent intervals probably furnish a reliable indi- . 
cation. Infection may be disclosed by the direct method of micro- 
scopic examination, by which may be discovered not only oocysts, 
but also merozoites, and it not infrequently happens, a t  least 
with some species, that the merozoites may be present when no 
oocysts are demonstrable. The flotation method of concentra- 
tion, using strong salt solution, works well for determining 
the presence of oocysts, but after such treatment the oocysts are 
often unsuitable for subsequent transmission experiments. By 
keeping fecal discharges for two or three days in 2.5 per cent 
potassium dichromate solution and then feeding the material 
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to normal birds, it is frequently possible to demonstrate the 
presence of oocysts in material in which they could not be found 
microscopically. Since by this method the samples fed represent 
only a fraction of the discharges of the bird tested, it is quite 
possible that the existence of slight infections may not always be 
discovered. Even on combining both the microscopic and feeding 
tests for the presence of infection, it cannot definitely be demon- 
strated that a bird on a given occasion harbors no infection, for 
the discharge of organisms is subject to considerable fluctuation. 
However, in groups of birds such tests made repeatedly furnish 
an indication of the trends of infections, i.e. whether 'increasing 
in intensity or dying out. 

Failure to employ adequate precautions to prevent accidental 
coccidial infections or to recognize them when they occur doubt- 
less accounts for many of the fallacies and ill-founded conclusions 
that appear from time to time. For example, reports on the 
transmission of coccidial infection to quite unrelated host species 
are not uncommon in the literature. A scrutiny of such reports 
yields no evidence of proper isolation of the test bird or steriliea- 
tion of its food, while the possibility of the intestinal contents of 
the donor containing oocysts from other sources than itself 
appears not to have been considered. Concerning the latter 
possibility, Krijgsman's" success in infecting rabbits with 
Eimeria siiedae from the feces of rats that had been fed this 
organism is noteworthy. Another source of error is the failure 
to identify accurately the infection that may appear in the 
recipient in the course of cross-infection experiments. The mere 
occurrence of coccidial infection is hardly acceptable without 
definitely identifying it by further morphological and pathological 
st-udies. The time of occurrence of infection is of considerable 
significance and in order to determine this, daily examinations for 
organisms in the discharges are necessary. Gross pathological 
features associated with coccidial infection should not be relied 
on without supporting evidence. For example, extensive fatal 
hemorrhage into the ceca and small intestine has been noted in 
turkeys, but we are not justified in regarding this as E.  tenelta 
infection without demonstrating organisms with the morphologi- 
cal and biological features of this species. 

Unwarranted assumptions are frequently encountered in 
measures proposed for coccidiosis control. Thus the dipping of 
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*Krijgsman, B. J. Overbrenging on prophylaxis der ccccidiose. Tijdechr. Diergenessk. 
56e (19): 1032-43. 1929. (Author's summary, Biol Abst , 5, No 4, Apr. 1931.) 
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eggs for incubation purposes in antiseptics is advocated without 
determining whether i t  is possible for the oocysts to survive on 
the shell of the egg throughout the period of incubation. The 
absence of coccidia in most of the day-old stock on the market 
appears not to have been recognized. Furthermore, i t  is com- 
monly assumed that coccidial infection, since it is of such serious 
consequence in poultry, should be wholly eliminated from the 
flock. The conclusion has been reached, however, in our recent 
investigations that the exposure of birds to light infection early 
in life protects them against serious injury from infection later on. 

Once the multiplicity of the species of Eimeria infecting poultry 
is realized and the basic principles of such infections are under- 
stood, there is probably no other group of hosts in which cocci- 
diosis may be studied so avantageously. While it is a rather 
difficult mat tq  to maintain stocks of young mammals free from 
all such infections, day-old chicks are now available in reason- 
ably large numbers throughout the year and young turkeys, 
pheasants et cetera may be obtained a t  certain seasons. The 
uniform susceptibility of such hosts, the ease with which infection 
is produced and the regularity of results under laboratory condi- 
tions, all lend themselves to accuracy in this field of work. It is 
reasonable to expect that much may be learned also by the appli- 
cation of exact methods of observation and experiment to the 
practical problems in coccidiosis. 

DISCUSSION 
DR. CHAS. MURRAY: Do you consider that the so-called chronic infection 

remesents a reinfection? Also. what do YOU consider is the defensive mechan- 
ism following infection? 

DR. C. P. FITCH: What is the variation in the period of incubation in the 
various species, that is the more common species, of coccidia affecting chicks? 

DR. I. D. WILSON: How may asexual generations do you consider these 
infections may pass through before passing the sexual generation? Al-so, 
do you consider that the humidity in the incubator has anything to do w t h  
the oocysts living on the eggs during the time the eggs are being incubated? 
That is; if the humidity is high, would the oijcyst be more likely to live 
through? 

DR. H. E. MOSKEY: What is your opinion as to the value of drug products 
in the prevention and treatment of coccidiosis of poultry, particularly the 
so-called intestinal astringents, such as sulpho-carbolates and catechu? 

DR. J. TRAUM: Is not the maturation time a good method of differentiating 
the species? 

DR. H. J. STAFSETH: I was very glad to hear what Dr. Tyaser said about 
oocysts not living on the eggs. I would like to know how he accounts for the 
survival of the coccidia on poultry-floors, in soil, and various other conditions, 
if the incubator is so fatal to the coccidia. 

DR. TYZZER: With regard to the first question, concerning chronic coccidio- 
sis and the defensive mechanism in immunity, I think that in “chronic coccid- 
iosis” we have a term that is somewhat vague. In the first place, this term 
seems to apply to the duration of the outbreak in the flock as well as to the 
clinical course in the individual; a t  least that is my impression. I think, 
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however, that in the type of infection which is known as chronic coccidiosis, 
we do have a long-continued infection which has its basis in re-infection, that 
is, continuous re-infection from the surroundings. That is my view of it. I 
haven’t any too much practical experience and so must admit that I haven’t 
seen so much chronic infection as many of you gentlemen have. 

Eimeria necatriz is very commonly associated with emaciation, with wasting 
of the muscles and weakness to a degree that the bird is unable to stand. 
Thus we are convinced that this IS the organism that is chiefly concerned in 
the chronic type of infection. 

With regard to the defensive mechanism, we have carried on considerable 
work along this line. It is possible to build up the defense of chickens by 
successive infections, giving them at  first small amounts of infective material 
and subsequently increasing the dosage until they are able to resist any 
amount of such material. We have carried the study further, to see whether 
the defensive mechanism would continue to be effective in the absence of all 
infection. We could test this persistence of immunity only over a period of a 
few weeks, but find that it is maintained for some time in the absence of any 
lingering infection. 

The defensive mechanism itself has no basis in humoral reactions but rather 
in a cellular one. We have worked out the histology of this reaction. We 
take a series of solidly immune birds, feed them great numbers of oocysts and 
then kill individuals at  different intervals. We find that the organisms are 
destroyed in the sporozoite stage. Large numbers of the sporozoites penetrate 
the cells in the immune bird but the cells, instead of enlarging and taking on a 
development that is favorable to the growth of the organisms, react unfavor- 
ably. The nucleus shrivels up, the cell dies and the organism is thus unable 
to develop. 

The next question was with regard to the developmental period of the differ- 
ent species, that is, the period from the time of feeding the infectious material 
to the discharge of oocysts. This appears to be quite constant for each species. 
For example, E. acerdiruz will discharge oocysts in four days; E. mitis in 
five days; E. praecox in less than four days (this is the most rapidly developin 
species known); E. tenella in seven days; E. necatrix in about seven days; and 
E’. maxima in seven days. 

Dr. Wilson has asked how many asexual generations are formed before sexual 
differentiation occurs. There are some species in which one can follow this 
very easily and other species in which one can not. The first generation is very 
readily recognized microscopically on account of the globule of material that 
is carried over from the sporozoite. In E. tenella and E. necatrix the first 
brood of merQzoites can be recognized on account of their very small size. 
The second-generation merozoites are much larger. In both E. tenella and 
E. necatrix the sexual forms appear in the third generation. All the organisms 
present do not differentiate into sexual forms at  one time. This is, we will 
have a certain proportion of them in E. tenella that go over into a third asexual 
generation, and in E. necatrix there are even more asexual generations but after 
the third one we can not distinguish them further. That for the present appears 
to be impossible. 

The question in regard to humidity in the incubation of the eggs upon which 
the oocysts are placed in testing their survival under such conditione appears 
to be a pertinent one. It might be rssible to obtain an atmosphere so moist 
that the oocysts would survive but t 18 does not appear likely. In our experi- 
ments along this line, which were not very extensive, we employed a small 
Buckeye incubator without additional moisture. 

With regard to the value of drug products in the treatment of coccidiosis, 
we have not attached much importance to this method of attacking the 
problem. We have not interested ourselves in these questions since it appears 
to us more important to introduce infection than to keep it out. The great 
mistake in measures employed to eradicate coccidiosis infection appears to be 
that they have been too effective. Various clean-up measures are advocated 
-the use of the fire-gun, the employment of wire platforms, in fact, everything 
to combat infection-and with what result? I thnk  that Johnson has pointed 
out the principle that is here concerned. The birds may develop well until 
they approach maturity but sooner or later infection appears a t  a time when 
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its consequences are most serious. As bearing on this point, some of our 
experiments may be of interest. 
AB our work on Eimeria necutrix infection ro ressed, we were rather sur- 

pr+x€ to find on administering large doses orinfectious material to day-old 
chcka that they seemed to be coming through much better than older birds. 
It finally dawned on us that they were more resistant than older birds to this 
infection. Accordingly, two or three experiments were set u to test out this 
question of age resistance. One series of birds were teste$ with E. teneUa 
infection and another with E. neuzt9-k infection. These birds ran ed-from 
about a week old up to two and one-half months of age. In  the inkchon of 
these two series of chickens the attempt wm made to reproduce natural con- 
ditions as far as possible. All the birds of various ages were exposed to a given 
environment. Infective material was mixed with dry mash, care being taken 
to have it thorou hly incorporated throughout the latter. Water was then 
added and, after tforough kneading, the moistened mash was fed to thoee lots 
of various a es, in the morning after fasting through the night. The chickens 
were allowe!! to eat their fl1 of the infective mash over a period of several 
hours when they were removed to a sterile envlronment. 

In  the E. t e d u  series no marked difference with regard to age resistance 
was ap arent, but in the E. necatria: series onl a small percentage of the very 
?ung &rds died while there w&s one h u n d p e r  cent mortality in the older 

girds. We are thoroughly convlnced that the most pro itious time for poultry 
to acquire the latter type of infection is a t  a very earfy age. How this may 
best be accomplished requires further experimentation. It is neverthelem a 
fact that the exposure of chickens a t  an early age to E. necutrix infection will 
prevent losses later in life. 
As to the question of utilizing the sporulation time of the oocysts in isolating 

species, it would be quite possible to obtain the promptly sporulating species 
by picking out the oocysts that sporulate very early. 

I do not believe that coccidia survive outside the body very long under 
ordinary conditions, Dr. Stafseth. We have done a little, bearing on this 
question. Professor Warner, of the Connecticut Experiment Station, has 
been carrying on some work along this line. In  ordinary soil the oocysts are 
found to die out with su rising ra idity. Soil taken from a poultry-run 
within three months after x e  removaf of an infected flock has failed to infect 
when fed to young chickens. I believe one of the chief sources of infection is 
to be found in older birds. This brings u the question of carriers. While 
birds develop protective reactions, coccigal infections commonly tend to 
persist in them. In one of our experiments we carried E. necutrix along for a 
eriod of three months by successive reinfection of the same group of birds. 

$he late infections are very light. It seems quite certain t+t even birds that 
are temporarily fully protected may, from time to tune posslbly at long inter- 
vals, become reinfected. Thus older birds are probabiy an important source 
of infection. Oiicysts may be transported in various ways, on grain bags, 
shoes and so forth; in fact, the inadvertent transmission of coccidial infection 
is rather difficult to prevent except under laboratory conditions. (Applause) 

. . . The session adjourned at 12:OO noon. . . . 

FRIDAY AFTERNOON, DECEMBER 4, 1931 

The sixth and final session convened at  1:15 p. m., President Connaway 
presiding. 
PRESIDENT CONNAWAY: Parasitic diseases constitute a field that has not 

been 'ven enough attention. At times Dr. Hall has been greatly discouraged 
over R e  lack of general interest in this field. When I notified him that he had 
been appointed the Chairman of this Committee, he wrote back telling me 
that ha impulse was to make a motion that the Committee be discharged. 
I know that we are not going to discharge this Committee, for year after year 
there has been an increasing interest all over the country in this special line 
of work. It would be unfortunate not to discuss these things at  every session 
and work out ways and means for the eradication of some of these parasitic 
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diseases. They may be a little more difEcult than some of the infectious 
diseases, but I am sure that in tackling the problem in the right way we can 
do great good. 

Dr. H. B. Raffens erger is going to read the report of the Committee on 
Parasitic Diseases. hpplause) 

. . . Dr. Raffensperger read the report. . . . 
REPORT OF COMMITTEE ON PARASITIC DISEASES 

DR. MAURICE C. HALL, Chaimn,  Washington, D. C. 
Dr. H. M. Martin, Harrisburg, Pa. 
Mr. C. L. Johnson, Hartford, Conn. 
Dr. H. B. Raffensperger, Moultrie, Ga. 
Dr. E. A. Benbrook, Ames, Iowa. 

Dr. W. W. Dimock, Lexington, Ky. 
Dr. Hubert Schmidt, College Sta- 

Dr. I. E. Newsom, Fort Collins, Colo. 
Dr. B. T. Simms, Corvallis, Ore. 

The president of the U. S. Live Stock Sanitary Association formed the Com- 
mittee on Parasitic Diseases on the basis of representation of the various major 
areas of the United States, and this report has been drawn up with reference 
to thesc areas. First of all, an attempt was made to survey the distribution of 
the parasites of major importance by areas, and to note what is being done in 
these areas. These findings are reported first, with comments on the parasites. 

PARASITES OF HORSES 
Strongyks of the large intestine constitute the most important and dangerous 

of the horse parasites over the entire United States. They produce nodules in 
the intestinal wall and aneurisms in the blood-vessels and either suck blood or 
attack the intestinal lining and cause extensive in'jury. Seriously infested 
animals are unthrifty, less fit as work animals, and subject to colic and inter- 
mittent lameness. The larvae appear to be the most resistant of the known 
nematode larvae and apparently can survive for years in spite of hot, dry 
sunshine and below-zero temperatures. At present the only control measure 
applicable on the farm is routine medicinal treatment. 

Ascurids are especially troublesome in colts, making them unthrifty and 
impeding growth. Colts should be put on the safest areas to prevent infection 
with these worms, and medicinal treatment should be used when indicated. 

Bots are commonly present in horses over the entire country. Preventive 
measures of a practical sort are unknown, but treatment is very effective. 
Iowa has led the way in a statewide campaign of coo ration among veteri- 
narians, county agents and various official agencies in control of bots, and 
Illinois is now following this lead. Some other states are planning similar 
procedures and the indications are that bot campaigns, associated with cam- 
paigns against ascarids and strongyles, will become common over much of the 
United States in the near future to the great benefit of the horse industry. 

PARASITES OF CATTLE 

tion, Texas 

Less is known about the parasites of cattle in this country than about the 
parasites of other domesticated animals. This follows largely from the fact 
that cattle are very expensive experiment animals and, with limited funds to 
invest in studies on parasites, the parasites of less expensive animals have been 
investigated first. Furthermore, the space requirements for cattle are greater 
per head than for other domesticated animals, except horses, and the limita- 
tions of space often hamper investigations of cattle parasites. However, certain 
parasitic conditions are well known for cattle, and certain information is 
available for some others. 

Piroplasmosis requires no consideration here. It is gradually being eradicated 
by dipping cattle for the destruction of the cattle-fever tick, and piroplasmosis 
exists m parts of only four southern states at the present time. 

Anuplasmosis came to light a few years ago outside of the cattle-tick area 
and has since been found to be present in the South, Southwest, Southeast, 
Middle West, West Coast States and Rocky Mountain-States, with only-the 
Eastern States and New England States unrepresented 111 its area of distribu- 
tion. Investigations have shown that it is readily conveyed by mechanical 
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means, as by means of hypodermic syringes, dehorning instruments, lancets 
and needles, and that it is conveyed in this country by a t  least three species 
of ticks, Boophilus annulatus, Demulcentor variabilis and Rhipicephalus 
sanguzneus. The distribution of these ticks coincides with the distribution of 
anaplasmosis except for the Rocky Mountain States and the Southwest, where 
it is possible that other species of Dermacentor may be involved. In all 
probability it wil l  be found to be conveyed by various other ticks, as it is 
already known to be carried by several genera of ticks in different parts of the 
world. 

It has been reported that anaplasmosis can be conveyed by biting flies, but 
the published evidence does not indicate that the experiments were adequately 
checked, as a photo published in a report of this work shows a cow in an open 
field where the possibility of transfer of anaplasmosis by means of things other 
than flies cannot be excluded. That biting flies may carry anaplasmosis is a 
possibility, but more work would have to be done under carefully controyed 
conditions to establish this. Meanwhile, it is commonly reported that ticks 
are not found on cases of anaplasmosis as a rule. In this connection it should 
be kept in mind that ticks can transmit anaplasmosis, engorge within a week 
and fall off, and anaplasmosis develop three weeks later at a time when the 
transmitters are no longer present. It is also true that it is very difficult to 
find seed ticks or nymphs on animals not ssly infected with ticks. However, 
cattle which develop anaplasmosis s h o s b e  searched carefully for ticks to 
throw more light on this point. In this connection it may be noted that 
educated fingers are probably of more value in the march for small ticks than 
are eyes. Any ticks found should be accurately identified. 

Coccidiosis of cattle was reported from the United States many years ago, 
but of late it has been receiving much more attention. It is not known to be 
of importance in New England and in the Southeast and Southwest, but in 
other sections of the country it is either being more mdely recognized or is 
becoming more generally prevalent and troublesome, and is especially injurious 
to calves. Satisfactory control measures remain to be developed. 

Flukes in cattle have been the cause of losses, most of the known loss being 
that from condemnation of flukey livers in meat inspection, and part of the 
loss being from deaths of calves and some unthriftiness in animals of various 
ages. In some places packers deduct the price of livers from cattle from flukey 
areas, and this deduction may be as high as $2.00 a head. Flukey cattle livers 
show calcified bileducts, and as this calcification is permanent the livers will 
be condemned as inedible flukey liven any time they are found and regardless 
of whether flukes are present or have been out of the livers for years. Thc 
areas in which liver flukes are resent include about 20 states on the Wcst 
Coast, in the Rqcky Mountain Etates, the Southwest, the South, the South- 
east, and the Middle West, the Middlc West in this report including certain 
central and northern states. 

It has been somewhat difficult to interest cattle-owners in control measures 
for liver flukes, for the reason that there are few death lpsses and usually no 
striking signs of injury, but when in some places deductions for the value of 
livers began to be made two or three years ago, following a higher price for 
liver as a result of its application in treating pernicious anemia, local interest 
in the subject was aroused. In all probability the practice of deducting the 
value of flukey livers will become more common, and cattlemen will take steps 
to control flukes. In general, the emphasis in the control of flukes in cattle has 
been placed on the destruction of snail hosts by means of copper sulfate and 
by draining, filling in or fencing off snail-infested areas, rather than on treat- 
ment, as treatment is a less simple and inexpensive procedure with cattle than 
with sheep. The indications are that when economic conditions improve, 
campaigns to eradicate liver flukes from cattle will follow closely on the cam- 
paigns to eradicate flukes from sheep. 

Haemonchus contortus, the common sheep stomach worm, is regarded as a 
serious pest of calves in the East, Middle West, South, and Southeast, but the 
small stomach worm of cattle, Osferhgia ostertngi, appears to be a t  least as 
important in most places, and is much more important on the Wcst Coast 
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where H. contortus appears to have little foothold. C o n h i  measures for these 
parasites in cattle have had too little attention and little is known about con- 
trol, especially in regard to 0. osterlagi. 

Bunostomum phkbotomum, the cattle hookworm, is present in the East, 
Southeast, South, and Middle West, and is responsible for severe unthriftineas 
and death among calves. An associated intestinal parasite, Cooperia punctata, 
usually overlooked because of its small size, has been found as the cause of 
pronounced lesions in the duodenum in calves dying in Louisiana, Maryland 
and Virginia. No treatment has been found for Cooperia, but some of the 
chlorinated hydrocarbons will roduce clinical cure in calves suffering from 
hookworm disease even when o a y  half of the hookworm infestation is removed. 

Lungzoorms are especially injurious to calyes and are distributed over the 
United States from the Atlantic to the Pacific. Nursing treatment appears 
to be more effective than medicinal treatment. Calves should be put on 
pastures which do not have a history of previous cases of lungworm infestation 
on them whenever possible. 
Ticks of various sorts cause more or leas trouble, especially in the South and 

Southwest. The ear tick can be controlled without dipping, and di ping for 
ticks has not been resorted to, as a rule, except for fever ticks. WhetEer it will 
be necessary or practical to dip for the many two- and three-host ticks which 
infest cattle remains to be seen. 
Ox wurbles are widespread pests over the entire United States with the ex- 

ception of a few small areas in which they do not seem to establish themselves. 
Large-scale studies of these warbles are being cflrried out in the federal Depart- 
ment of Agriculture with the idea of developmg basic information on which 
to plan control measures of a practical sort. The essential difficulty at  the 
present time is that unless all the cattle over a very wide area are treated for 
warbles, the benefits are limited, and it is very-difiicult to get anything ap- 
proaching widespread coo.peration from farmers in most regions. 

Screw-worm are a senous problem in the Southwest and better control 
measures for these pests are needed. Fly-trapping is a help, especially if 
practiced over a wide area. The destruction of carcasses to prevent fly- 
breeding, and the treatment of all wounds to prevent infection are essentials 
in control of a satisfactory sort. 

PARASITES OF SHEEP 
Coccidiosis of sheep a pears to be either more common or more often recog- 

nized than formerly. ft is Widely distributed over the United States and 
deserves attention to ascertain its importance and to develop control measures 
for it. 
Tapeworms appear to be gaining in importance for some reason and are 

widely regarded as a cause of losses among sheep. Until the life histories of 
these worms are ascertained, it will not be feasible to ascertam more or less 
accurately the damage done by them or to formulate satisfactory reventive 
measures. At present medicinal treatment affords the only controy measure. 
Liver jlukes occur in sheep in about 20 states, all areas exce t the New 

England and Eastern areas being mvolved to some extent. *he greatest 
damage appears to be done in the West Coast and Southwest states. For the 
past three years a control campai has been waged in California, and the 
records from slaughter-houses and geep-owners ind!cate. that live? flukes have 
been eradicated or practically eradwated from C a h f o m  shee in the three- 
year period, a very remarkable record of cooperative accomp&hment. The 
campaign is now being opened in the Pacific Northwest, the Rocky Mountam 
States, and the Southwest, wherever states show an interest and a desire to 
coooperate. 

The control of liver flukes in sheep is accomplished by the same means as in 
the control of liver flukes in cattle, i. e. snail destruction, and by the additional 
use of medicinal treatment with carbon tetrachlorid. The costs are low, the 
results are dependable, and the procedure is profitable. The federal govern- 
ment has only two men on this work, but will give cooperation, whenever it is 
possible, to any state ready to go ahead with a control program. 

Haemonchus amtortus, the common sheep stomach worm, still appears to 
be the most common and destructive parasite of sheep over most of the United 
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States. It is becoming more common and troublesome in the Rocky Mountain 
States as the range sheep business shrinks and the use of irrigated fields for 
sheep, with the provision of moisture essential for the development of the 
worm, expands. On the West Coast this worm is very rare and of no known 
importance. 

The control measures for this parasite include light stocking, the rotation 
of pastures and of dserent kinds of stock on pastures to the extent that this 
is feasible, the use of forage crops for sheep, early lambing, the separation of 
lambs from sheep at  as early a date as posslble, the raising of lambs on high, 
dry hillside pastures whenever feasible, and the use of medicinal treatment. 
Under conditions of moderate stocking stomach worms may be controlled by 
medicinal treatments once every three weeks over most of the United States, 
but ugder conditions of heavy stocking on improved pastures in the South it 
is necessary to treat every two weeks. 

Ostertagia spp., the small stomach worms, are more common in many areas 
than the common sheep stomach worm, and on the West Coast, where H. 
contortus is rare, are very troublesome. Control measures are not so well 
established as in the case of H. contortus, but some of the chlorinated hydro- 
carbons give good clinical results following the destruction of part of the worms 
and the lowering of the level of infection. 

Bunostomum trigonocephulurn, the common sheep hookworm, is prevalent 
over the East, Middle West and South, and is especially troublesome in the 
South, but is scarce in the Rocky Mountain States and on the West Coast. 
This worm can be controlled by the same means as the common stomach worm, 
although there are fewer drugs effective against it, and seems to be much more 
easily eradicated from a flock. 

Oesophagostomum mlumbianum, the sheep nodular worm, was formerly 
prevalent only in the South, but it has been spreading for years and is estab- 
lished as far north as Maine and as far west as Minnesota. Wherever it goes 
the intestines of sheep cease to have value as sausage-casings, and it un- 
doubtedly does considerable damage to the sheep. Control measures have not 
been adequately developed, but certain evidence indicates that the worm is 
not so persistent in the face of control measures as is the common stomach 
worm and it seems likely that it could be controlled more easily than the 
common stomach worm if given more attention. 
Lungworms are troublesome in sheep over almost the entire country. The 

thread lungworms have a direct life history and the hair lungworms use land 
snails as intermediate hosts. Prevention for thread lungworms is a matter of 
sanitation and the use of safe pastures, but since eating or accidentally swallow- 
ing snails is essential in the life history of hair lungworms, it is advisable to 
see that sheep have plenty of salt, lime and bone meal a t  all times to ensure 
against the possibilit that mineral deficiencies may lead to a deliberate eating 
of snails. Infected steep should be given nursing treatment in safe, dry areas, 
as no medicinal treatment has yet been established as satisfactory. 

Oestrus mk, grub in the head, is prevalent and troublesome over almost the 
entire country. The most generally recommended control measure is that of 
tarring the noses of sheep to prevent the fly from depositing larvae in the 
nostrils; recently a new medicinal treatment for infested sheep has been 
recommended. 

Lice and sheep ticks are widely distributed, and sheep ticks are becoming 
more troublesome in areas where scabies has disappeared and dipping is no 
longer practiced. The effective control measure for these and similar parasites 
on sheep or other animals is to dip in suitable dips a t  appropriate intervals and 
thus eradicate them. The practice of dipping stock for external pamsites 
should become routine practice on most farms and ranches and if carried out 
during warm weather there would be much less loss and trouble in cold weather. 

PARASITES OF SWINE 
CoeCidio& of swine is receiving attention in the East, Middle West and 

South, and constitutes a research problem of great interest. Adequate control 
measures are not et developed. 
Ascaris suum, t i e  large roundworm of swine, is present in all sections of the 

country and is the parasite of greatest known importance in most places. As 
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the cause of thumps and unthriftiness in young pigs, i t  is widely recognized 
as a pest by veterinarians and farmers. Infested animals can be treated 
satisfactorily by drugs, but the best attack on this parasite is by means of the 
swine sanitation system. While the total number of farmers using this sytem 
is considerable, there are many mom who do not use it and have never heard of 
it and the opportunity for educational work in this field is very great. 

Stephanurus dentatus, the swine kidney worm, has long been a partsite of 
southern swine and is common in the Southeast and Southwest. It is difficult 
to ascertain the distribution of this parasite in the United States owing to a 
lack of statistical machinery, but it appears to be spreading slowly beyond its 
boundaries of 25 years ago. In parts of the South the condemnations of livers, 
kidneys, etc., because of this parasite, aggregate in value almost 30 cents per 
animal, and the loss for the United States must run into millions of dollars. 

The likelihood that a medicinal treatment for infestations with this worm 
can be developed is very small, but preventive measures of a very promising 
sort are being developed. These measures are in the form of a modification 
of the swine system commonly known as the McLean County system, and 
they take advantage of the fact that kidney worm larvae passing in the urine 
are quickly killed by drying. By leaving a strip of bare ground along the edge 
of a field and placing the hog houses on this bare strip, so that the sow will 
urinate on the bare ground where the sun can kill the larvae, very promising 
results are being obtained. 

Lungworms appear to be highly important parasites of swine over most of 
the United States, but less so in New England and the Rocky Mountain 
States than elsewhere. These worms require earthworms as intermediate hosts, 
and the sort of earthworms most satisfactory as hosts are those common in 
dirty hog-lots and not thosc common in fields and pastures. Hence the swine 
sanitation system is the most practical control measure, and is the more 
desirable in view of the lack of a satisfactory medicinal treatment for lung- 
worm infestations. 

Trichinosis was very prevalent in human beings a year ago, the number of 
reported cases exceeding those reported for any previous year. While meat 
inspection measures and educational propaganda are utilized in the control of 
this parasite, much that might be done along other lines is not done. Human 
trichinosis is contracted from eating trichinous pork, and pigs in turn contract 
trichinosis from eating trichinous pork in the form of dead pigs or uncooked 
pork scraps or from eating trichinous rats. As a control measure of wide 
application the swine sanitation system is recommended. This system will 
exclude the feeding of swill or garbage containing uncooked rk scraps, 
farmers who will carry it out will not leave the carcasses of swine g b g  around 
to be eaten, and rats will continue to frequent hog-pens, corn-cribs and other 
similar places rather than pastures. Swine sanitation is probably one of our 
best control measures for diminishing the incidence of trichinosis in swine and 
man. 

Hog lice and surwptic mange call for thc installation and use of a dipping-tank 
on the farm. The losses from these parasites are unnecessary and avoidable 
losses. Control is simple and eradication is usually feasible. 

PARASITES OF Doas 
Space does not permit of detailed discussipn of dog parasites, but for the 

sake of human health and comfort, of our live stock to which dogs convey 
various parasites, and of our dogs themselves, dogs should be kept free from 
parasites. 

PARASITES OF POULTRY 
Coccidiosis of poultry is a prolific source of loss to the poultry industry over 

almost the entire country. While then: are various control measures of value, 
the problem of coccidiosis is still a problem in the research stage, both as regards 
its basic features and its control. 

Tapeworms of poultry *are receiving constantly increasing attention in all 
major areas in the United States and are accused of causing larger losses than 
those of which they formerly were accused. The steady output of research on 
the life histories of these parasites adds year!y several previously unknown 
intermediate hosts to the long list of insects, isopods, snails and earthworms 
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responsible for their transmission. Control measures which will keep chicken 
droppings away from these hosts are practicable when birds are confined, but 
not when they are on a range; control measures which will keep these inter- 
mediate hosts away from chickens are not entirely practicable under almost 
any ordinary conditions; and medicinal treatment for some kinds of tapeworms 
remains unsatisfactory. 

Nematodes of poultry, including the large roundworm, the cecum worm, the 
gapeworm, the gizzard worm, the proventricular worm, and the capillarids, 
are widely distributed and im rtant over the United States. Some of these 
worms are capable of killing cgckens and all of them probably contribute to 
unthriftiness and help to produce unprofitable birds. Control measures for 
those with a direct and simple life history are being developed along the lines 
of sanitation, but, as in the case of the tapeworms, some of these worms utilize 
intermediate hosts and control is not a simple matter in the case of these worms. 
Medicinal treatments arc effective for the large roundworm and the cecum 
worm, but we do not havc effcctive treatments for the others. 

Mites and lice, common over the entire country, are readily cqntrolled. by 
suitable means. There seems to be no reason why control campaigns against 
these pests could not be successfully carried out on a wide scale. 

CONSTRUCTIVE RECOMMENDATIONS 
In order that the live stock industry of the United States may be relievqd as 

rapidly as possible from the burden of loss from parasites, your .Commttee 
wishes to point out that the attack on parasites lies along the line of moFe 
sound research and along the line of much morc general utilization of the avad- 
able control measures. As regards the parasites of major importance discussed 
in this report, they may be roughly divided into three groups as follows: 

One group has had too little investigation in this country to develop sound 
and practical control measures. This group includes anaplasmosis, coccidiosis 
of almost all animals, many of the gastro-intestinal nematodes of cattle and 
sheep, intestinal tapeworms of cattle and sheep, nodular worms of sheep, kidney 
worms of swine, and tapeworms and certain nematodes of poultry. The grcat 
need in the cases of these parasites is research in order that we may have a 
sound scientific basis for the development of control measures which cannot be 
devcloped in a practical and effective way without more information from 
investigations. 

Another group of parasites has been investigated to the point where effective 
control measures, sometimes highly effective and sometimes reasonably 
effective, are available, but these parasites are holding their own or spreading 
because farm practice has not advanced as rapidly as has our knowledge of 
control measures. This group includes flukes in sheep and cattle, lungworms 
in various animals, ticks on various animals, screw-worms, horse strongyles, 
horse ascarids, bots, common sheep stomach worm, sheep hookworm, lice, 
sheep ticks, chicken lice and mites, swine ascarids, and the chicken ascarid and 
cecum worm. What is needed in these cases is actmn. 

The third group includes those parasites for which we have some more or less 
effective control measures a t  present, but which still require more research to 
give us the degree of control we need for the benefit of the live stock industry. 
This group includes the sheep stomach worm in cattle, the cattle hookworm, 
ox warbles, some of the small trichostrongyles in sheep, sheep head grubs and 
trichinosis. From these parasites we can protect our stock to some extent 
while carrying out research to make our protcctive measures more effective. 
As regards research, your Committee recommends to the members of this 

Association that they take whatever steps are possible, whenever it is practical 
to do so, to provide at least one vcterinary parasitologist in every state for re- 
search on parasites of live stock. One will be inadequate for most states, but 
more workers can be added later as the need becomes clear. With at least one 
such worker in each state wc might be in a position to map the distribution of 
0-w parasites and take measures to check the spread of parasites which now 
goes on in an insidious fashion with no recognition of what is happening. 
Meanwhile, the existing research should be encouraged and strengthened. 
There are a dozen associations and grou s interested in one way or another in 
research in parasitology, and there shouyd be more coordinntion and coopera- 
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tion among these groups. Your Committee makes no recommendations for 
securing formal cooperation of any sort, but it invites attention to these facts: 
Cooperation depends primarily on a cooperative and friendly spirit among 
workers, and for the most part such a spirit exists among research workers in 
this country. Cooperative action is greatly simplified when workers know 
where to find cooperation of the sort they wish, and there is a dearth of avail- 
able information as to the existence and location of persons willings to co- 
operate one way and another on parasite problems. Until we have directories 
supplying this information, your Committee suggests that requests for infor- 
mation as to persons who wil l  collect parasites, identify parasites, and supply 
other information be sent to the federal Bureau of Animal Industry, a state 
experiment station, or the nearest veterinary college. 

As regards translating information in regard to control measures into actual 
practice, the past two or three years have marked an important advance in this 
matter. Previously, the important campaigns against parhsites had been thQse 
against scabies, cattle-fever tick, and dourine, all of these being coijperative 
procedures involving the federal and state governments. All of these were of 
rather long standing, and no new campaigns had been inaugurated for a 
number of years. Three years ago the federal Bureau of Animal Industry, in 
cooperation with sheepmen and various state agencies, began a campaign 
agamst sheep liver flukes in California, and within three years that campaign 
appears to have almost completely eradicated liver flukes from sheep in that 
state. The campaign has now been extended to other West Coast states and 
to the. Rocky Mountain States. A year ago the Iowa State Veterinary Associa- 
tion, in cooperation with county agents and other officials, began a campaign 
against bots in horses in Iowa and as a result over 100,000 horses were treated 
for bots. This year Iowa expects to treat 300,000 horses. Illinois is to put on 
a similar campaign, directed against such horse parasites as bots and ascarids, 
as a coooperative project of state and federal agencies. Other states are 
prcparhg to follow suit in this horse parasite campaign. Finally, a campaign 
for the wider use of swine sanitation systems is being carried on here and there 
by various agencies, but has not had the benefit of definite cooperative work 
and state-wide plans as have the other campaigns. 

In other words, new parasite campaigns to supplement the former scabies, 
cattle-tick and dourine campaigns are now under way and the indications are 
that in the near future many such campaigns will be inaugurated and will 
accomplish much more than has been accomplished in the past with mere 
educational measures. In some cases these campaigns will be headed by 
federal agencies, in some cases by the veterinarians of a state, and in others 
probably by state veterinarians, experiment station workers! extension 
agencies, or stockmen’s or poultrymen’s associations. Your Commttee recom- 
mends that members of this Association ascertain the needs of their own states 
in this connection and take steps to organize parasite control campaigns in 
cooperation with those interested. This is the best way at this time to translate 
what Ive know of parasite control into actual practice and to bring sure relief 
to a live stock industry which is in distress as a result of present economic 
conditions. 

DR. RAFFENSPERGER: I move that the report of the Committee be adopted. 

. . . . The motion was regularly seconded. . . . 
PRESIDENT CONNAWAY: I want you to take back to Dr. Hall the congratu- 

lations of this body that he served this year. We did not let this Committee 
die. This report shows better than almost anything that has been presented, 
not only the importance of research but of having research carried on by prac- 
t-ical men who will study the habits of that old sow, about her walking up and 
down that fence. It brings your research into a form that the herdsman can 
utilize immediately. That is one thing that is very commendable with a 
great part of the research which is being carried out in this particularldield. 
We must by all means continue this Committee and support it. 

(Applause) 

. . The motion to adopt the report was carried. . . . 
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PRESIDENT CONNAWAY: We will next have a paper on “The Relation of 
Agglutination Reaction to Salmonella Pullorurn Infection in Hens, and Ob- 
servations on the Diagnostic Efficiency of Test Methods,” by Drs. Hubert 
Bunyea and W. J. Hall. (Applause) 

. . . Dr. Bunyea read the paper. . . . (Applause) 

THE RELATION OF AGGLUTINATION REACTION TO 
SALMONELLA PULLORUM INFECTION IN HENS, 

AND OBSERVATIONS ON THE DIAGNOSTIC 
EFFICIENCY OF TEST METHODS 

By HUBERT BUNSEA and WALTER J. HALL 

Pathological Division, Bureau of Animal Industry, 
U. S. Department of Agriculture, Washington, D.  C .  

During the winter of 1930-1931, the writers had opportunity 
to apply the stained-antigen, rapid, whole-blood agglutination 
test for pullorum disease’ to more than 1,200 fowls in six small 
commercial flocks, with the privilege of. purchasing representa- 
tive fowls for experimental purposes. It was hoped in this way 
to gain further knowledge of the correlation between the aggluti- 
nation reaction and the recovery of Salmonella pullorum from the 
ovary a t  autopsy, and also to make observations as to the agree- 
ment between the stained-antigen, rapid, whole-blood agglutina- 
tion test and the tube agglutination test for pullorum disease in 
these experiment fowls. To have attempted to gauge the relia- 
bility of the stained-antigen test merely by its conformity to 
the tube test would not have been conclusive, since the latter 
method has not been proved to be uniformly accurate in all 
cases. Hence it was considered that inasmuch as pullorum 
disease is known to be transmitted primarily by means of the 
infection of the hen’s ovary with S. pullorum, therefore a demon- 
stration of the ovary infection in reactor hens would be a better 
criterion in determining the value of any diagnostic test for 
pullorum disease. The final criterion is whether the losses from 
pullorum disease are controlled. 

In all, 206 reactor and non-reactor hens were selected for 
experimentation in this connection. Blood samples for compara- 
tive tests were collected on the day of the slaughter of the fowls, 
and a careful autopsy of each fowl was made, especial atatention 
being given to the presence of ovary lesions, as well as to a. -bac- 
teriological examination of the ovary, for the presence of S. 

. 
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It has been the experience of the writers that by taking the 
usual loop cultures of several ova in a'hen showing extensive 
pullorum-disease lesions, S. pullorurn is sometimes not recovered 
by this method. Therefore, in view of the probability of over- 
looking the presence of the organism if cultures were made 
exclusively by the loop method, it seemed advisable to devise 
some technic by which the entire ovary should be subjected to 
cultural examination. The following procedure was adopted: 

The hens were killed by severing the jugular vein. Blood was 
collected in the test-tube for the agglutination test (tube method) 
and at the same time a stained-antigen, rapid, whole-blood test. 
was made. The fowl was then scalded and thoroughly plucked, 
and then chilled by washing in cold running water. Before 
being opened for autopsy, the skin of the breast and abdomen 
was sterilized by the application of a Bunsen flame. With 
sterile instruments the carcass was opened and the ovary removed 
and placed in a sterile mortar, whcre it was crushed, and then 
placed in the culture bottle (described below). Large ova were 
aseptically punctured and placed directly into the culture 
bottle. In all cases showing typical pullorum-diseased ova, loop 
cultures also were made. 

The medium employed for culturing the ovaries consisted of 
ordinary beef infusion broth (adjusted to pH 7.2) to which 
sufficient brilliant green dye (National Aniline and Chemical 
Company, Incorporated) was added to give a brilliant green 
content of 1 :50,000. This chemical has been shown by Mallmann 
and Snyder2 to possess the property of inhibiting the growth of 
colon types of organisms in cultures, and was employed in this 
connection to reduce to a minimum the possible difficulty which 
might be occasioned by such forms of contamination. 

In order to diminish the possibility of the destructive effect 
of heat upon this property of brilliant green, the dye was not 
added directly to the bulk of unsterilized medium, but was 
aseptically pipetted into the previously sterilized and cooled 
culture bottles in measured amounts of a freshly made dilution 
of known strength. It is the practice of this laboratory to make 
a fresh 1:2500 solution of brilliant green (200 mg. of brilliant 
green to 500 cc of distilled water) on the day on which the cultures 
are to be made, and to  add 5 cc of this solution to each culture 
bottle containing 100 cc of the broth. By adding the powdered 
dye to distilled water which has been previously sterilized by 
heat, it  is not necessary to heat the dye. 
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The culture bottles used a t  this laboratory for ovary cultures 
are half-pint milk or cream bottles, capped with a type of fiber 
milk cap which protects the lip of the bottle. These caps are 
damaged by sterilization in an autoclave, but are replaced, after 
the medium is autoclaved, by fresh caps which have been passed 
through a 10 per cent formaldehyde solution. The ovary cul- 
tures were permitted to incubate for 24 hours, after which sub- 
cultures were made upon plain agar slopes. It was necessary in 
some instances to resort to the use of culture plates to determine 
conclusively the presence or absence of S.  puZZorum. 

0 

P 
0 

Q 

7 

FIG. 1. Chart showing percentages of reactors to tube and whole-blood, - rapid tests. 

The organism was identified in all cases by its characteristic 
reaction on the following diagnostic media : 

Brom-cresol-purple milk-no change 
Liebig’s beef extract dextrose broth-acid with or without 
gas 
Liebig’s beef extract lactose broth-no acid, no gas 
Liebig’s beef extract saccharose broth-no acid, no gas 
Liebig’s beef extract dulcite broth-no acid 

The organisms were also examined in many instances by the 
agglutination method as well as tinctorially and morphologically. 
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The blood serum of all fowls slaughtered was tested for pullorum 
disease by the tube agglutination method, using dilutions of 
1 :25, 1 :50 and 1 :loo. An agglutination in 1 :25 only, was regarded 
as suspicious, while such a reaction in 1 :50 or 1 :lo0 was regarded 
as positive for pullorum disease. 

The salient findings which were developed in this investigation 
are presented diagrammatically in the accompanying charts. 

Figure 1, A shows that 143 of the 206 hens used reacted to the 
tube agglutination test, and of these reactors, 114 hens (80 per 
cent) were found upon bacteriological examination at autopsy to 
harbor S. pullorurn in the ovary. 

In figure 1, B it  is seenthat of 206 hens, 135 reacted to the 
whole-blood, rapid agglutination test, and of these, 112 hens (83 
per cent) were found upon bacteriological examination at autopsy 
to harbor S. pullorum in the ovary. 

By a comparison of the bacteriological findings following 
autopsies of reactors to the tube agglutination test with those of 
reactors to the whole-blood, rapid agglutination test, it is noted 
that the tube method found 114 reactors which yielded S. 
pullorurn, while the rapid method was successful in detecting 112 
of these actually'infected reactors, a deviation of 1.75 per cent. 
In the case of the two fowls involved in this deviation, the reac- 
tion to the tube test was partial, and to the rapid test, slight. 

It is further noted that in detecting these two additional 
ovary-infected fowls, the tube test condemned 6 additional non- 
ovary-infected fowls, which lowered its diagnostic efficiency in 
detecting ovary-infected fowls to 80 per cent, as against 83 per 
cent for the whole-blood, rapid agglutination test. 

Figure 2, A shows that of 206 fowls tested by both methods, 
there was an agreement in the reactions in 130 reactor cases and 
58 non-reactor cases, making a total of 188 agreements, or 91 
per cent agreement between the tube and the rapid whole-blood 
methods. Of the 18 cases where the two test meth,ods disagreed, 
13 were positive to the tube test and negative to the rapid test, 
while 5 were positive to the rapid test and negative to the tube 
test. Of the 13 cases diagnosed by the tube method alone, two 
were found to harbor S. pullorum in their ovaries. 

Figure 2, B shows that of 114 reactors which harbored S. 
pullorurn in their ovaries, 86 reactors (75.4 per cent) had active 
ovaries, and were therefore potential spreaders of pullorum 
infection to their offspring a% the time when they were slaughtered. 
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The remaining 28 infected reactors (24.6 per cent) had inactive 
ovaries a t  the time of slaughter. 

Figure 2, C shows that of the 114 reactors from which S. 
pullorum was isolated from the ovary, 13 cases (11.4 per cent) 
demonstrated no gross pathological lesion of the ovary, while of 
the 143 reactors detected by the tube test, 14 cases (10 per cent) 
failed to demonstrate the presence of any gross pathological 
lesions of the ovary. On the other hand there were 4 cases (3.5 
per cent) in which gross pathological lesions were demonstrated 
in the ovary, but from which S. pullorum was not recovered. 

R R 

FIG. 2. Charts showing percentage of agreement, reactors yielding 
organism, and dab on lesions. 

SUMMARY 
Two hundred six hens tested by the tube agglutination test 

and the stained-antigen, rapid, whole-blood agglutination test 
for pullorum disease showed an agreement of 91 per cent between 
the two tests. 

The tube method showed 143 reactors, of which 114 fowls (80 
per cent) a t  autopsy yielded S .  pullorum from their ovaries. 

The stained-antigen, rapid, whole-blood method showed 135 
reactors, of which 112 fowls (83 per cent) a t  autopsy yielded S. 
pullorum from their ovaries. 
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Of the reactors whose ovaries were shown to harbor 8. pullorurn, 
75.4 per cent had active ovaries, and 24.6 per cent had inactive 
ovaries a t  the time of slaughter. 

Of the reactors yielding S. pullorurn in their ovaries, 11.4 per 
cent showed no gross pathological lesions of the ovary. Of all 
reactors autopsied, 10 per cent failed t!o show gross lesions, or the 
presence of S. pullorurn in their ovaries. Of all reactors autopsied, 
2.7 per cent demonstrated gross pathological lesions but did not 
yield S. pullorurn in their ovaries. 

CONCLUSIONS 
In 206 fowls included in this study, the tube agglutination test 

and the stained-antigen, rapid, whole-blood agglutination test 
were highly accurate in the detection of hens which harbored S. 
pullorurn in their ovaries. 

In 75.4 per cent of cases, the 8. pullorurn-infected ovaries were 
active, hence these fowls were potential disseminators of the 
disease. 

S. pullorurn infection is present in some apparently normal 
ovaries of hens. 

Reactors whose ovaries do not yield S. pullorurn may or may 
not demonstrate pathological lesions of the ovary. 

The fifty negative reactors failed t o  show lesions on postmortem 
examination or the presence of S. pullorurn in the ovaries. 
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PRESIDENT CONNAWAY: The next paper is "Stud$ of the Etiology of 
Laryngotracheitis (Infectious Bronchitis) of Chickens, by Dr. J. R. Beach. 

. . . Dr. J. Tram read the paper. . . . (Applause) 

STUDIES OF THE ETIOLOGY OF LARYNGOTRA- 
CHEITIS (INFECTIOUS BRONCHITIS) OF CHICKENS * 

By J. R. BEACH, Berkeley, Calif. 
Division of Veterinary Science, University of California 

Since its first recognition, in 1924, as a distinct disease of 
poultry, infectious laryngotracheitis or, as it has been more 
commonly termed, infectious bronchitis, has rapidly assumed a 

*This paper gives a brief account of the studies made by the writer at the Rockefeller Institute 
for Medical Research Dcpartment of Animal Pathology Princeton N J between March 
1930, and June, 1931.' They were rcported briefly in Scieke,  lxxii (1630j, p.' 033, and in mod 
detail in Journal of Experimental Medacane, (hv) 1931. 
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position of major economic importance to the poultry industry 
of the United States and Canada. It is not known to have 
occurred elsewhere in the world. 

From 1924 to  1926, studies of the disease were reported by 
Gwatkin,l in Canada; May and Tittsler,2 in Rhode Island; 
Eriksen,’ in Missouri; Hin~haw,~  in Kansas; and Beach,6 in 
California. By these studies the infectious and distinct nature of 
the disease was established. The causative agent was found to 
be contained in the exudate which accumulates in the larynx 
and trachea of infected fowls but its presence in other organs 
was not demonstrated. Transmission to susceptible fowls was 
readily accomplished by intralaryngeal or intratracheal inocula- 
tion with exudate from the larynx and trachea of infected fo.wls. ‘ 
Attempts to produce the disease by subcutaneous, intravenous, 
intramuscular, or intraperitoneal injection of tracheal exudate, 
however, yielded either entirely negative or questionable results. 
Efforts by ordinary bacteriological procedures to isolate from 
diseased fowls any species of bacteria with which the disease 
could be reproduced were uniformly unsuccessful. Like results 
from studies of the disease were reported by Kernohaq6 in 
1930. He also reported inability to pass the “virus” through 
Seitz, Berkefeld “W,” Chamberland “F” or Mandler filters. 
This brief r6sum6 includes all of the important investigations of 
laryngotracheitis that had been reported at the time the studies 
of etiology, reported, herein, were undertaken. 

For these studies, chickens were infected by means of intra- 
tracheal injections with one or another of four strains of the 
causative agent of the disease. The original infective material 
consisted of exudate from the trachea of diseased fowls from two 
farms in New Jersey and two farms in California. It was not 
used for the experiments until it had been passed a t  least twice 
through chickens in which it produced characteristic and uncom- 
plicated symptoms and lesions. The manifestations of disease in 
the experimentally infected fowls were therefore uniform and the 
interpretation of the results of the experiments was not confused 
by the presence of intercurrent disease. The sole source of 
chickens for the experiments was an inbred strain of Rhode Island 
Reds that had been neither affected with nor exposed to any 
infectious disease for several generations. These fowls were uni- 
formly highly susceptible to the disease, notwithstanding the 
fact that their age at  time of use varied from 10 days to 2% years. 
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The extremely contagious nature of the disease made it un- 
usually difficult to avoid accidental cross-infection among fowls 
used in the experiments. For this reason, the means that were 
successfully employed in preventing such cross-infection are 
worthy of brief description. 

All fowls were kept in metal cages which were sterilized by 
boiling. The caged chickens were kept in isolation units, uncon- 
nected with each other, each having its own equipment of utensils, 
and of overaus, rubber gloves and rubber overshoes. These were 
invariably worn by anyone who entered a unit for any purpose, 
and the persons entering were limited to the writer and occasion- 
ally his assistant. An isolation unit and its equipment were 
never used a second time without thorough cleaning and steriliza- 
tion' with very hot water, procedures found through several 
years of usage to be adequate to prevent the transfer of infection. 
Chickens inoculated with different types of material were never 
placed together. Groups of chickens which were inoculated 
with material of the same type or with graded doses of the same 
material however, were kept in a single unit. In such instances 
the data were discarded if the time of the first indications of 
disease made it possible that later cases resulted from cross- 
infection from the first cases. In the early experiments a cage 
containing one or more normal fowls was placed in the same unit 
with each lot of inoculated chickens to provide a control on 
the presence of virus in the unit. This precaution was discon- 
tinued when it became evident that it was unnecessary. 

BACTERIOLOGICAL STUDIES 
The failure, previously mentioned, of a number of investi- 

gators to isolate from diseased fowls an organism that could be 
regarded as the causative agent of laryngotracheitis made it 
evident that if the disease were due to any bacterial species, it 
was not one that could be readily seen or cultivated. For this 
reason, a number of methods for preparing material from diseased 
fowls for microscopic examination and several types of media 
(usually ten) for cultivating bacteria were employed. No tube 
culture was discarded as negative until after incubation for 10 
to 20 days and no plate culture until after incubation for 48 
hours and examination both with the unaided eye and micro- 
scopically. By these procedures examinations were made of the 
exudate from the larynx and trachea of 61 chickens, of the spleens 
from 67 chickens, and of the livers from 48 chickens that died of 
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the disease or that were chloroformed after definite symptoms 
had developed. 

Results of examinations of tracheal exudates: The stained fibs 
of tracheal exudate from 24 chickens contained no bacteria, and 
those from 37 chickens varying numbers of various forms, none 
of which could be regarded as predominant. No bacteria were 
seen in dark-field examinations of fresh preparations unless they 
were also present in stained preparations of the same material. 
Spirochetes, which Gibbs’ reported to have been frequently 
present in the larynx and trachea of chickens with infectious 
laryngotracheitis, were not observed. 

In  about half of the cases the bacterial growth in all cultures 
was so heavy and profuse that pure-culture isolation was not 
attempted. In view of the exposed location of the exudate and 
of the findings in many of the films, such results were to be 
expected. 
In 17 instances it was possible to pick discrete, minute colonies 

and therefrom to secure pure cultures. One of these proved to 
be a small Gram-positive coccus, one a small Gram-negative rod 
of the Pasteurella type, and 15 were diphtheroids. These h t  
are probably similar to the organism reported by Grahams aa 
present in laryngotracheitis lesions and found by him to possess 
considerable pathogenicity for chickens. 

In 12 instances all media inoculated with tracheal exudate 
remained sterile. It was rather surprising to find bacteria absent 
from the tracheal exudate in so many cases. 

’ Results of examinations of spleens and livers: No bacteria, 
were observed in the stained films or in fresh preparations exam- 
ined by dark-field illumination from any of the spleens and livers. 
The cultures from 64 spleens and 45 livers were negative. Growths 
of a diphtheroid type of organism were obtained in the cultures 
from two spleens and two livers; of a COCCUS from one spleen; and 
of a streptococcus from one liver. 

Pathogenicity of the strains isolated: Since, as will be shown 
later, it was found possible to produce laryngotracheitis by 
inoculation with material that was bacteria-free, the only effort 
to determine the pathogenicity of the strains isolated was one 
series of injections into chickens of a saline suspension of a mixture 
of ten strains. The results were entirely negative. 

In attempts to find the causative agent in tissues that are 
normally free from bacteria and, therefore, more satisfactory for 

CAUSATIVE AGENT PRESENT IN SPLEEN AND LIVER 
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bacteriological examination than tracheal exudate, and also to 
throw some light on the distribution of the virus in the body, 
chickens were injected by the intratracheal method with saline 
or broth emulsions of spleens and livers of infected fowls. The 
presence of the causative agent was demonstrated in 18 of 30 
spleen emulsions and in 2 of 6 liver emulsions by the appearnace 
of typical symptoms and lesions of laryngotracheitis in the fowls 
on the third, fourth or fifth day following injection. The ade- 
quate control of environmental conditions and the uniformity 
of results made it cerkain that the disease that followed the injec- 
tion of spleen and liver tissue resulted from infective properties 
of the material injected. Bacteria were not found in any of the 
tissue emulsions which were infective. The concentration of the 
causative agent was shown to be considerably less than in tracheal 
exudate. 

The results of these experiments, together with the absence 
in chickens with laryngotracheitis of lesions in any organ except 
the respiratory tract, indicate that the presence of the causative 
agent in the liver and spleen does not indicate any real involve- 
ment of those organs, but merely that injury to the blood-vessels 
of the larynx and trachea of diseased fowls permits the entrance 
of the causative agent into the blood-stream and its distribution. 
Further evidence that laryngotracheitis is not accompanied by 
a general organic or systemic involvement is provided by the 
fact that no thermal reaction of significance occurred in the 
experimentally-infected chickens. 

FILTRABILITY OF THE CAUSATIVE AGENT 
When efforts to find a bacterial cause of laryngotracheitis 

failed, experiments to determine the presence of a filtrable virus 
in the virulent tracheal exudate of diseased fowls were under- 
taken. 

In the filtration experiments, Berkefeld “V” and 
N” candles and Seits discs have been used. The Berkefeld 

candles were given a preliminary test of their ability to retain 
bacteria by the filtration of a young (6- to 24-hour) broth culture 
of a chromogenic strain of B. prodigiosus. A like test was made 
at each filtration. In all instances the media inoculated with 
unfiltered material yielded a profuse growth of B. prodigiosus, 
whereas the media inoculated with filtrates remained sterile. 

The comparative porosity of the Berkefeld filters was deter- 
mined by the water-flow test of Ward and Tang: by which 

Methods: 
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measurement was made of the amount of water that will flow 
through them in 5 minutes a t  10 cm. negative pressure. Filters 
that passed an excessive quantity of water were discarded 
irrespective of whether or not they retained bacteria. 

The filtration tests were made with exudate from the trachea 
of fowls that had been artificially infected with one of four strains 
of the disease, suspended in infusion broth or other diluent. 
The unfiltered material and the filtrates were tested by the injec- 
tion of small quantities into the trachea of susceptible chickens. 

Resutts of filtrations: A summary of 36 filtration experiments, 
in which all 4 strains of the disease were used, is given in table I. 
In all but two of the experiments the tracheal exudate was sus- 
pended in bouillon; in those two Tyrode’s solution was used. 

~ 

FILTRATIONS 

NUMBER NUMBER 
ATTEMPTED POSITIVE 

TABLE I -Summw t 

NUMBER 
FILTERS THAT 
GAVE POSITIVE 

FILTRATES 

I 

8 
1 
1 

2 
4 

GRADE NUMBER VIRUS I USED 1 

4 
1 2 
0 

0 
0 

V 

N 

Seitz 

8 

6 

New Jersey I 
New Jersey I1 
California IV 
California V 

~ 

New Jersey I1 
Califor+a IV 
Cahforma V 
-~ 

New Jersey I 
New Jersey I1 

‘ .fiation exveriments 

1 ’  

All of the eight Berkefeld V filters gave positive results whilc 
only two of the six N filters allowed the etiological agent to pass. 
These two, by the Ward and Tang test, were as porous as the 
V type. Of the four filters that gave negative results, one was 
as porous as the V filters, while the remaining three were less 
porous. The results indicate that the passage of the disease- 
producing agent is in some way dependent upon the grade of the 
filter. 

Since all of the V filters gave positive results, some considera- 
tion must be given to the six negative experiments. In two of 
them Tyrode’s solution was used to suspend the exudate. As 
this same exudate, suspended in bouillon and passed through. 
other filters, produced disease, it was concluded that Tyrode’s 
Bolution is not a suitable diluent. The negative results in the 
remaining four experiments may be due to adsorption of the 
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etiological agent on the filters. That there is adsorption was 
shown by titrations of filtered and unfiltered suspensions. 

All of six attempts to pass the virus through Seitz discs gave 
negative results. The Seita filters are so much more porous 
than the Berkefeld candles that the size of their interstices 
cannot account for t,heir failure to pass the infectious agent. It is 
probable that some physico-chemical property of the filter pad 
or of the agent is responsible. 

Of the .30 Berkefeld filtrates tested, 19 produced disease, 
which was typical in every respect except that the incubation 
period was from one to two days longer than that in control 
birds. Titration experiments referred to  above, with filtered 
and unfiltered suspensions, show that a large amount of the 
infectious agent is lost during passage through the Berkefeld 
candles. It seems probable that the lengthened incubation 
period in the fowls receiving the filtrate was due to the small 
amount of the agent present. 

The positive results in these filtration experiments are sufficient 
to establish the fact that the agent that causes. laryngotracheitis 
in chickens is a filtrable virus. Evidence of the filtrable nature 
of the causative agent of the disease has also been presented by 
Graham.lJ 

NEUTRALIZATION EXPERIMENTS 
Since viruses as a class differ from bacteria in that they are 

more readily neutralized by immune sera and are more resistant 
to drying, it was of interest to determine whether the laryngo- 
tracheitis virus was typical in these respects. Immune serum 
was obtained from chickens after recovery from infection with 
a New Jersey strain of the disease. This was mixed with tracheal 
exudate from fowls infected with a New Jersey strain and from 
fowls infected with a California strain of virus. When the pro- 
portions were properly adjusted, mixtures of immune serum and 
tracheal exudate, containing from 10 to 100 times the minimum 
infective dose of N. J.11 or C.V strains of virus, would not produce 
disease when injected into the tracheas of susceptible chickens. 

The finding that the serum of chickens that had recovered from 
infection with a New Jersey strain of virus was equally effective 
in neutralizing in vitro the New Jersey and the California strains 
of virus provides evidence of the etiological identity of the disease 
known as laryngotracheitis or infectious bronchitis in the two 
widely separated st-ates. 

4 
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RESISTANCE TO DRYING 

Although few tests on the resistance of the virus to drying 
have been made, they show that it withstands conditions that kill 
most bacteria. 
In one experiment, exudate in tubes was kept in a desiccator 

containing calcium chlorid at incubator temperature for 2, 4, 
6, 8 and 10 days. The tubes were sealed with wax and stored in 
a refrigerator for two months, a t  which time the material was 
tested and found to  produce disease. 

In another experiment, exudate kept in a desiccator over 
calcium chlorid a t  refrigerator temperature for 29 days was 
found to be active. 

Swift's" method that preserves bacteria as well as viruses has 
been t o  keep on hand adequate supplies of virus and to obviate 
the necessity of continuous passage through fowls. When the 
drying has taken place rapidly and the tubes containing dried 
exudate sealed and kept in the refrigerator, it remained alive for 
156 days. No tests have been made on virus stored for a longer 
period. 

HOST SPECIFICITY OF THE DISE.4sE 

The transmission of laryngotracheitis to birds other than chick- 
ens was attempted to determine: first, to what extent other 
species, particularly the wild species and domesticated but free- 
flying species such as pigeons, might be susceptible and therefore 
of importance as agencies in the spread of the infection, and, 
second, if there were some bird host less susceptible than the 
chicken, by the passage through which the virulence of the 
causative agent might be so modified that it could be utilized 
for the immunization of chickens. 

In these experiments, 5 sparrows, 1 crow, 3 doves, 1 starling, 9 
pigeons and 15 ducks were used. The injections were entirely 
by the intratracheal method. The virulence of the inoculum 
was always demonstrated by the inoculation of susceptible con- 
trol chickens. These experiments resulted in complete failure 
to transmit the infection to any of the birds except the control 
chickens. 

Attempts have been made to transmit laryngotracheitis to  
rabbits, guinea pigs and white rats, by intratracheal, intracere- 
bral and intravenous injections, and to one swine by intra- 
tracheal injection of tracheal exudate taken from diseased fowls. 
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The presence of the causal factor in the material injected was 
demonstrated in all instances by its ability to infect control 
chickens. None of the animals was found to be susceptible to 
the disease. 

SUMMARY AND CONCLUSIONS 
1. The causative agent of infectious laryngotracheitis of 

chickens was found to be present in bacteriologically sterile tra- 
cheal exudate, spleens and livers of diseased fowls. 

2. The causative agent was present regularly in the tracheal 
exudate, in the spleens of about 60 per cent, and in the livers 
of about 30 per cent, of chickens with active laryngotracheitis 
infection. 

3. Suspensions of the spleen and liver were less effective in 
causing the disease than those made from the tracheal exudate. 
This finding, together with the absence of pathological changes 
in the spleens and livers, would seem to indicate that these are 
not actively involved but that the causative agent is carried to 
them by way of the blood. 

4. The disease, in our experience, could be produced only in 
chickens. Domesticated ducks and several wild and free-flying 
species of birds, including sparrows, crows, starlings, doves and 
pigeons, were found to be refractory, and so too, were rabbits, 
guinea pigs, white rats, and one pig that was tested. 

5. The experiments demonstrate that laryngotracheitis is 
caused by a filtrable virus that, because of its size or some other 
property, does not pass readily through the finer filters. 

6. It was shown that the sera from fowls that have recovered 
from an infection with a New Jersey strain of virus will neutralize 
the same strain and also the one California strain tested. 

7. The virus dried over calcium chlorid at incubator tempera- 
ture for 10 days and then stored in the refrigerator for 60 days 
produced disease. Kept over calcium chlorid in the refrigerator 
for a month, it was still active and, when dried by Swift's method, 
it remained alive for 5 months. 
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PRESIDENT CONNAWAY: Dr. G. H. Pierce will read his paper on “The 

. . . Dr. Pierce read his paper. . . . 
Ohio Plan of Chicken-pox Vaccination.” (Applause) 

THE OHIO PLAN OF FOWL-POX VACCINATION 

By GEO. H. PIERCE, Columbus, Ohio 
State Veterinarian 

Extensive outbreaks of fowl-pox occurred in Ohio during 1930 
and numerous requests came to the Ohio Department of Agri- 
culture for its control. 

A plan for the prevention of fowl-pox was approved by the 
Agricultural Extension Division, Ohio State University; Ohio 
Experiment Station ; College of Veterinary Medicine, Ohio State 
University, and the Ohio Department of Agriculture and is as 
follows: 

(A copy of “Supplement to Grow Healthy Pullet Project- 
Emphasizing Vaccination to Control Fowl-Pox,” may be obtained 
by writing Extension Service, Department of Poultry Hus- 
bandry, Ohio State University, Columbus, Ohio.) 

PLAN 
Meetings were arranged in 26 counties with the county agents, 

local veterinarians asnd in some cases with the local hatcherymen 
and poultrymen. These meetings were well attended by the 
veterinarians. It seemed that the poultrymen of Ohio gained the 
impression that veterinary services for poultry diseases were 
prohibitive on account of the cost. These meetings were very 
satisfactory along this line as the veterinarians agreed to vacci- 
nate each bird for 2% to 3 cents; this included the trip, the vac- 
cination and a return trip to check the “takes.” 

In most instances the veterinarian lost money on the project, 
unless the flock was large. However, it brought him in contact 
with new clients and he also was consulted about various other 
diseases affecting their live stock. The relationship between the 
local veterinarians, the county agent, the Agricultural Extension 
Department of the Ohio State University and the Division of 
Animal Industry, Ohio Department of Agriculture, was on a 
friendly basis and each seemed to realize and appreciate the 
importance and duties of each faction involved. A cooperative 
spirit existed between these various factions, and we hope to be 
able to have this cooperation continue. 
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Information as to the number of birds vaccinated and the data 
obtained from vaccination have as yet not been secured. The 
results obtained were very satisfactory and the cooperative plan 
will be continued more extensively next year. 

PRESIDENT CONNAWAY: We wil l  have the report of the Committee on 

. . . Dr. Schalk read the report. . . . (Applause) 
Transmissible Poultry Diseases, by Dr. A. F. Schalk. (Applause) 

REPORT OF THE COMMITTEE ON TRANSMISSIBLE 
DISEASES OF POULTRY 

DR. A. F. SCHALK, Chirmun, Columbus, Ohio 
Dr. Hubert Bunyea, Washington, D. C. Dr. L. M. Roderick, Far 0, N. D. 
Dr. E. L. Stubbs, Philadelphia, Pa. Dr. Leo F. Rettger, New Baven, Conn. 
Dr. H. J. Stafseth, East Lansing, Mich. Dr. W. R. Rinshaw, Davis, Calif. 

Through a corresponding conference of your Committee on Poultry Diseases, 
a number of topics were suggested for presentation to the members of this 
Association. Practically all of the subjects suggested are those that have been 
given intelligent consideration by recent previous committees and to some 
members they might possibly appear as somewhat “shopworn.” This is 
undoubtedly true in some instances, but, nevertheless, they are sta It? “old 
line” topics, pressing for more enlightenment and solution and anytfung we 
may say regardiq them may be considered as “Twice Toid Tales,” butstahis 
time, we hope, mth more em hasis than before. Duplicahon and repetihon 
are worthy practices in many L e s  of education and we believe they are quite 
justihble in this particular instance. 

EDUCATION AND SANITATION 
In the absence of more definite, well-established knowledge pertaini to 

the epizoology, etiology and efEcient therapeutic procedure in most p03try 
diseases, it appears as though, meanwhile, we can perform greatest service by 
concentrating upon general and special sanitary measures with the ho of 
prevention of disease. This calls for a broad comprehensive program of egca- 
tion for the poultry+wners. Such a campaign can be made possible only by 
the diligent and enthusiastic support by practically the entire veterinary 
profession, including state and federal regulatory officials, practicing and 
extension veterinarians, laboratory diagnosticians and veterinarians engaged in 
teaching. 
An excellent beginning has been made by some of the foregoing agencies and 

numerous experimental projects are in progress that will greatly add to our 
stock of knowledge regarding special hygiene and sanitation, as well aa new 
pathological data that will serve as valuable aids in coping with podtrydisease 
prevention and control in general. Therefore, it is essential for all concerned 
to redouble their efforts towards extendin a more liberal education to those 
responsible for the keep of the poultry, t%at a higher grade of hygiene and 
sanitation may be attained in the poultry industry. 

FOWL PARALYSIS 
One member of you,r Committee writes that the etiology of this disease is 

certainly in a ‘:,Chaohc condition.” Another states that the problem is in a 
“nebulous state. We most heartily concur in the sentiments of both. Various 
hypotheses have been advanced as to its cause, chiefly among which may be 
mentioned : specific bacterial infection, coccidial involvement, tapeworm 
infestation and nutritional deficiencies. Advocates of each appear to have 
some substantial evidence at hand to support their contentions. 
Is it possible that a disease of such uniform symptomatology and consistent 

pathologic anatomy can develop from a multiplicity of rather widely differing 
etiologic agents? Fowl paralysis is occurring in chickens in so many diBerent 

I 
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areas throughout the world that it can almost be considered a universal 
disease. It is rapidly becoming a problem of unusual economic importance 
which is urgently calling for solution. Consequently, your Committee deems 
it highly advisable for workers in poultry pathology to take cognizance of the 
magnitude of this problem and accordingly institute systematic researches on 
the subject, that may, at least, throw more definite light on the cause of the 
disease, which might ultimately pave the way for its prevention or control. 

PULLORUM DISEASE 
There is no one single condition in the entire cate ory of poultry e a s e s  

that has been given as much recent special study as t%at of pullorurn duease. 
Its extensive distribution, with its attendant vast economic losses, has com- 
manded the consideration and enlisted the services of a large number of 
investigators. Enrolled in this field ?f research, we find individuals, various 
cooperating groups and special ammations and conferences. In th18 way a 
majority of the state experiment statio?? the U. S. Bureau of Animal Industry 
and some departments of the Dorrrrmon and rovlnclal governments are 
engaged in special studies on some phase of this &ease 

Having the facts before us and knowing that this army of men are applyiqg 
themselves to the problem with enthusiasm, dd@ence and faithfulness, it 
would not be prudent to embanas3 them With additional specific recpmmenda- 
tions at t h  time. However, instead, we believe that the Assoclabon shoyld 
extend to them an expression of confidence and encouragement and ood fmth, 
in the programs outlined and preliminary results accomplished. Lastly, we 
wish to voice our sincere hopes that the near future will find their labors suc- 
cessful, at least to the extent that they will have established certain uniform, 
standard methods for an efficient detection of this diszlstrous condition. In 
fact, the Conference of Official State and Federal +arch* Workers in 
Animal Diseases of North America haa taken very d c h t e  achon as regvds 
this problem, and significant rogress has b.een.made m the way of estabhsh- 
ing standard methods for the Lgnosis of t b  b a s e .  

AVIAN TUBERCULOSIS 
Someone recently remarked, in a humorous vein, that there appears to be 

a continuous “open season” on committee recommendations and resolutions 
pertaining to aman tuberculosis. While there may be considerable truth in 
that statement, I do not think that anyone concerned in-live stock sanitation 
would advocate a very protracted “closed season” on a dlsease so extensive in 
distribution, so economcally important and so vitally involved in our national 
Tuberculosis Eradication Program. 

Perhaps, there has been a sufficient amount of Fcommending, “resoluting,” 
advocatmg plans, policies and programs by vanous associations. Possibly 
instead of making further reqommendations this year, we had better s@ngly 
suggest and urge that more VI orous attempts be made to carry out effiaently 
the plans and programs alreafy adopted. There seems to be undue delay in 
many places in putting the programs in operation and thus muchvaluable 
time is being lost. The regulatory authoribes in some states harboring tuber- 
culosis have promulgated and adopted regulations to control and eradiFate fhe 
disease. They have made a splendid start and some real progress IS b a g  
made. It is earnestly hoped that other states, where the disease is a problem, 
will immediately take steps to do their part in the Avian Tuberculosis Eradi- 
cation Program. 

Your attention is herewith es cially called to the Plan for the Eradication 
of Tuberculosis from Poultry, X p t e d  and recommended at the seventh annual 
meeting of the Mid-Western States Tubefculosis Conference, Saint Paul, 
Minnesota, June 12, 1931. You will find thm plan incorporated in the report 
of the Special Committee on Tuberculom of the American Veterinary Medical 
Association.* 

Fow~-Pox 
No attempt will be made to en+ into a lengthy d+ussiop of this disease in 

t+ report,as the regular poultry +- pryram carnes a title on the subject, 
wlth especial reference to pox vaccmahon m Oho. 
*Jour. A. V. M. A., Ixxix (193 l), n. s. 32 (4), pp. 526-529. 
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SufEce it to say that vaccination for this disease, in practically all parts of 
the country, is reported very satisfactory when carried out with reliable, 
potent virus, on healthy fowls of pro er age, at the right time of the year and 
in accordance with proper technic. Bigeon-pox vaccine used on chickens has 
not had sufEcient trials in this country to admit of definite conclusions as to 
its efficiency. 

THE UTAH PLAN OF VETER~NARY CONTROL OF YOVLTRY DISEASES 
An earnest endeavor waa made by your Committee to have some member 

of the Utah Poultry Producers’ Cooperative Association present a paper 
covering in full the details of the Utah Plan of Veterinary Control of Poultry 
Diseases as practiced by their Association. Having failcd ip tl+, Mr. Clyde 
C. Edmonds, secretary and general manager of that orgarusahon, was kind 
enough to outline the high points of their plan which we are submitting here 
as a part of the report of the Committee, so that the members of our Associa- 
tion may have it for consideration. 

The Utah Poultry Producers’ Cooperative Association was organized and 
began operations in 1923. At that time Utah was practically a virgin state 
as regards poultry diseases. However, realizing the great robability of 
invasion of diseases from-without, t+ugh importation of baEy chicks and 
live poultry, the Association, early in its operations, decided to engage the 
services of a full-time licensed veterinarian. The duty of the veterinarian 
was to visit each of the Association’s cooperating poultrymen, and discuss 
with them problems of sanitation and render such service in the prevention 
and control of disease as he had at  his command. 

It soon became quite evident that the problem possessed such enormity and 
the territory to be convered was so extensive that it was utterly impossible 
for one veterinarian to give service sufficiently &cient as desired by the 
Association and required by the cooperators. Consequently, they revised 
their plans so as to include ten veterinarians. These ten men were engaged in 
widely separated locations throughout the State, so as to avoid excessive travel 
costs that would be incurred by sending veterinarians out from the central 
office at  Salt Lake City. By this plan the veterinarians work locally mostly, 
servicing the flocks in their immediate and adjacent territory, but occasionally 
are called to neighboring districts when the demand arises. 

In some districts the veterinarians are employed full time, while in others 
only part time is required to service the flocks satisfactorily. Those serving 
full time are constantly contacting the producers and continuously carrying 
on a systematic educational campaign. This educational program consists 
chiefly of stressing the supreme importance of general, high-grade hygiene and 
sanitation, such as suitable poultry-houses, adequately ventilated; frequent, 
thorough cleaning of the poultry-house and its equipment and roper disposal 
of the littcr; installing sanitary watering and feeding devices tIat  will reduce 
contamination to a minimum; advising them as to the pro er kinds and quan- 
tity of food; instructing them as to the best methods of selecting breeding 
stock, incubating the eggs and brooding. baby chicks; and how to locate build- 
ing sites and how to construct and mamtain sanitary yards and runways for 
both young and old poultry. In fact their teaching includes cverything in the 
care and management that has a possible bearing on the health of the fowls. 
When veterinarians are employed only part time, they usually put in two, 

three or four days a week. They work under the instructions of the Associa- 
tion, contacting those poultrymen who appear to need their assistance most. 

It is understood that each veterinarian will attempt to visit every poultry- 
man within his district a t  least twice a year. They make it their business to 
try to visit the poultrymen’s coops in January or February, to check up on 
their brooder-house conditions and to see that everything is clean and sanitary 
and in pro er condition to receive the baby chicks which will be coming in 
February, !&arch and April, and then they make it their business, along in 
August or September, to contact each and every poultryman again, to see 
that his growing pullets are coming along in good shape and to determine 
whether or not they need to be wormed, or if any other undesirable condition 
exists, so they will be in proper shape before thcy are actually put into the 
lay ing-pen . 

? 
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As specific precautions to avoid spreading disease, the veterinarians always 
disinfect their rubbers or shoes in some reliable disinfectant before entering a 
poultryman’s premise. They also constantly urge that the producers bar 
all hucksters, peddlers and trespassers, or compel them to disinfect their 
footwear before going into the poultr houses, yards and runways. Also, 
in so far as possible, they endeavor to t ive  owners keep dogs and cats away 
from the yards and runways frequented by poultry. 

Most cooperators readily comply with the foregoing suggestions and 
instructions. However, those who do not comply with same are usually 
easily brought in line by a quarantine system. If the poultryman insists upon 
maintaining a filthy, insanitary place, he is quarantined by placing a large 
red and black sign on the front of his coo which reads, “Insanitary Premises, 
Keep Off.” The result is that he u s s y  immediately cleans u aa soon as 
he is placed under such quarantine. All veterinarians employefare deputy 
state veterinariam, having full power to quarantine. By thls arrangement 
their authority i s  not questioned. 

A moderd equipped pathological laboratory is maintained at  headquarters 
for the bene& of the veterinarians in the field. When in doubt about disease 
conditions, specimens can be forwarded to the laboratory for a correct diag- 
nosis, which will materially assist him in making recommendations to his 
client. In addition, a 200-foot poultry-house, proper1 divided, is contem- 
plated being built in connection with the laboratory at 8alt Lake City. Here 
they propose to carry out experimental work on biological treatment for the 
prevention and cure of poultry diseases. 

The veterinary service is paid for by the Association through the general 
overhead expenses of the company. Expenses are pro-rated on a per-egg- 
case basis and partly absorbed in the feed department. In this way the cost 
pro-rated er case of e r  produced or bags of feed used is so slight and mini- 
mal that txe producer ardly recognizes it. 

This review is an attempt to cover the high pojnts of the Utah Poultry 
Producers’ Cooperative hssociahon plan of veterinary control of poultry 
diseases, as given your Committee by Mr. Clyde C. Edmonds secretary and 
general manager of the Association. He states that the plan ’ie working out 
very satisfactorily but the Association is ever open for suggestions for improve- 
ment of their plan. Should any one desire further detailed information 
regarding any phase of this plan, same will be gladly furnished by Mr. Edmonds. 

. 

t- 

DR. SCHALK: Mi-. Chairman, I move the adoption of this report. 
. . . The motion was regularly seconded and carried. . . . 
PRESIDENT CONNAWAY: We will now have the re r t  of the Committee on 

Miscellaneous Transmissible Diseases, by Dr. A. W. %iller. (Applause) 
. . . Dr. Miller read the report. . . . 

REPORT OF THE COMMITTEE ON MISCELLANEOUS 
’ TRANSMISSIBLE DISEASES 
DR. A. W. MILLER, chu~rman, Washington, D. C. 

Dr. Jacob Traum, Berkeley, Calif. 
Dr. M. Jacob, Knoxville, Tenn. 
Dr. H. C. Givens, Richmond, Va. 
Dr. W. A. Hagan, Ithaca, N. Y. 

following report: 

Dr. Edward Records, Reno, Nev. 
Dr. C. C. Hisel, Oklahoma City, Okla. 
Dr. H. F. Lienhardt, Manhattan, Kans. 
Dr. Howard Welch, Bozcman, Mont. 

Your Committee on Miscellaneous Transmissible Diseases submits the 

ENCEPHALOMYELITIS OF EQUINES 
In July, 1930, there appeared in central California an extensive outbreak 

of an acute disease of horses and mules. Before its subsidence with the onset 
of cooler weather, approximately 6,000 animals were involved with 6t reported 
mortality of about 50 per cent. In the summer of 1931, the disease again 
appeared in the same area and in various other parts of California and spread 
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to or a peared in parts of Oregon and several counties in western Nevada. 
In the gll of 1931, the disease again subsided with the onset of cooler weather 
in the various areas involved. 

Frank cases of the disease, severe enough to be diagnosed definitely in the 
field, were characterized by marked disturbances of the central nervous 
system with variable complications arising from the animal’s incapacity or 
collapse. While somewhat variable on a basis of locality, stage of the outbreak 
and weather conditions, the mortality was high. Estimates on the percentage 
of permanent disability among “recovered” cases vary. In most parts of 
California it is reported as having been low. In those districts in Nevada 
where a careful check-up has been made, it has been found to be very hi h 
among the reasonably severe pases which did not actually succumb to t%c 
disease. ‘ 

Clinically and epizoologically, this outbreak on the Pacific Coast appears 
to have shown nothing to Merentiate it distinctly from the previously 
reported epizootics of a similar nature which have ravaged the equine popula- 
tion of widely separated areas throughout the United States periodically 
since a t  least 1850 and probably before. 
In addition to the more spectacular outbreaks which have been variously 

designated as “cerebrospinal meningitis,” “Borna disease,” “horse plague,” 
“forage poisoning,” “botulism,” etc., sporadic cases clinically indistinguishable 
from those making up these epizootics apparently occur continuously through- 
out the entire United States. 

While previous epizootics of this nature have been subjected to extensive 
and intensive study and observation along some lines, the results have been in 
many respects unsatisfactory and inconclusive. No definite information has 
been developed relative to the identity or dissimilarity of the infective agents 
or other causative factors in the various epizootics, or their relationship to 
the constantly occurring sporadic cases. 

Neither has any exact information been developed, assuming that a definite 
infective agent or agents are involved, as to how same is spread rapidly in a 
wave-like manner over wide areas or from animal to animal within such. areas. 
In the recent California outbreak the resence of a filter-passin wu8 in 

the brains of a t  least a high percentage orthe total cases seems to fave been 
established be ond reasonable question, this virus being transmieble .to 
horses and otger animals experimentally, especially the guinea pig, with 
reasonable regularity under suitable conditions. These findings have been 
confirmed in the Nevada cases in so far as serial transmission of a virus 
through guinea pigs is concerned. In one Nevada case the same virus was 
demonstrated also in a lymph-gland from a fatal case in a horse. 

In surveying the recent outbreak on the Pacific Coast, one is struck by the 
many points of similarity between the problems presented and those of the 
so-called acute anterior poliomyelitis of the human family. In the latter con- 
dition there is a strong trend to the belief that the actual virus involved is 
more or less ubiquitous and infection at some time of life practically universal; 
also that the infection is primarily not one of the central nervous system, same 
being involved only in more susceptible individuals or in the case of unusually 
enhanced virulence of the infective agent. 

Such a theory, if it coJd be clearly established would in a large measure 
clear up some of the most puzzling features of eq&e encephalomyelitis such 
as the at-present-obscure method of its distribution, the influence of severe 
climatic conditions, either heat or cold and fatigue, or its incidence and the 
apparent solid immunity of many indiv)idual animals. 

Assuming that the horse is to continue to have any economic value, a 
continued, intensive, widespread and well-coordinated study of this problem 
in all parts of the United States would seem essential. 

The existing, too-long-standing condition relative to equine encephdomye- 
litis is certainly a most unsatisfactory one to the veterinarian or live stock 
sanitarian. At present we seemingly have nothing definite to offer the horse- 
owner in the way of advice as to the control of the spread of the disease, 
artificial immunization, or specific treatment. With the present rapidly- 

) 
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increasing interest in and knowledge of neurotropic viruses and toxins, both 
as primary and secondary infective or injurious agents, rapid progress with 
this problem should be possible through welldirected effort. 

ANAPLASMOSIS 
Anaplasmosis is now known to exist in Florida, Louisiana, Texas,. Okla- 

homa, Arizona, Kansas, Missouri, Nevada, California, Georgia and Mistussippi. 
The disease was definitely diagnosed in the two last-mentioned states during 
1930-1931. In 1930, experimental work carried- on by the federal. Bureau of 
h m a l  Industry in Louisiana resulted in shomng that the dog tick Rhipi- 
cephalus sanguineus, is capable of transmitting anaplasmosis, and tks year 
the common dog or wood tick, Dermacentor variabilis, also was demonstrated 
to be a vector of the affection. The results of cross-immunity tests clearly 
indicate that the anaplasmosis virus of Kansas is identical with that of. F!onda 
and it seems probable that future studies w1]1 show that anaplasmosis in the 
United States is due to a single type of nms. Cattle whch had recovered 
from acute attacks in the late summer of 1927 were shown by inoculation tests 
to be still carriers of the virus over four years later (October, 1931). Investi- 
gators in foreign countries believe that cattle surviv ing an attack of anaplas- 
mosis probably remain carriers during their entire lives and at  the same time 
are immune from further infection. 

Immunization experiments have not as yet shown the-way to a ~uccessful 
method of producing immunity without actually infectmg the arumal and 
creating a carrier state. No new agents have been found for the specific 
treatment of the disease. Sodium cacodylate is still used quite extensively in 
conjunction with symptomatic and supportive treatment. 

HEMORRHAGIC SEPTICEMIA 
The general situation with respect to hemorrhagic septicemia has been 

fairly good during the current year, no particularly heavy losses having been 
reported as occurring in any part of the country so far this year. 

For the purpose of obtaining additional information on the value of biologics 
in the control of this disease and to add to the knowledge concerning the 
factors responsible for this affection, the federal Bureau of Animal Industry, 
in cooperation with the live stock sanitary officials of a number of s t a b ,  
engaged in the following lines of study: 

1. Vaccination of feeder and stocker cattle on the home premises with 
hemorrhagic septicemia aggressin and bacterin, ten to thirty days before 
shipment to market or feed-lots. 

2. Vaccination of feeder and stocker cattle on the home premises with 
anti-hemorrhagic septicemia serum, one to two days before shipment. 

3. Vaccination of feeder and stocker cattle with anti-hemorrhagic serum in 
the stockyards where they are marketed. 

4. Vaccination of young calves on the home premises with hemorrhagic 
septicemia aggressin. 

Appropriate numbers of untreated control animals are provided in each 
instance. 

All animals are identified by placing in the right ear tags bearing the legend, 
“U. S. Hem. Sept.,” and numbered consecutively. 

Contact with and ins ection of all of the animal entering into the experiment 
are maintained from t i e  time they are vaccinated, through the centers of 
marketing to their final destination. 

Investigations are made of any sickness that may develop in any of the test 
animals within thirty days after they reach their final destination. Animals 
that may die are autopsied and appropnate tissue specimens are forwarded 
to the Washington office for laboratory examination and study. 

FOOT-AND-MOUTH DISEASE 
The United States has experienced-another year of entire freedom from 

foot-and-mouth disease, the secpnd since the 1929 outbreak in Califoea. 
With- the exception of Austral!a and New Zealand the North Amencan 
Continent is the only large area in the world whch is iree from this disease. 
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Norway, Finland, and some of the lesser countries of Europe report its 
nonexistence. The disease has recently appeared in Southern Rhodesia but 
so far the Union of South Africa has escaped infection. 

Numerous outbreaks have occurred in England and the disease has also 
made its appearance in Scotland, Wales and Northern Ireland. The British 
authorities have continued their policy of slaughter and have been able to 
get rid of the disease for periods of several weeks at  a time, although unable 
to prevent reintroduction of the infection. 

Enforcement of the regulations of the federal Department of Agriculture 
designed to prevent the introduction of foot-and-mouth disease through 
import live stock, animal by-products feeding materials, etc., was materially 
strengthened by an act, passed by bongress in 1930, which prohibits the 
importation of cattle, sheep, other domestic ruminants, or swme from any 
country in which foot-and-mouth disease or rinderpest exists. 

DR. MILLER: Mr. President, I move the adoption of this report. 
. . . The motion was regularly seconded. . . . 
PRES~DENT CONNAWAY: It has been moved and seconded that this report 

be adopted. Is there any discussion? 
DR. J. TRAUM: I am a member of that Committee. There is one thing I 

overlooked regarding anaplasmosis that I didn’t notice until the report was 
made. It states that sodium cacodylate is still being used, but there is no 
comment as to whether it is good, bad or inditrerent. I am sorry I didn’t see 
that before. I would have liked to have asked Dr. Boynton to give me per- 
mission to quote him that, in the experiments he has carried out, he has found 
that the sodium cacodylate at least does not cure the carrier stage. It defi- 
nitely shows that animals treated with sodium cacodylate still are carriers of 
the virus. I haven’t got Dr. Boynton’s permission to quote him, but it may 
ap ear in the record, and then if he wants to object, he can change it. 

!RESIDENT CONNAWAY: I will rule that you have permismon to make any 
corrections that may be necessary to make the record correct. We will 
include that as a part of this motion. 

. . . The motion to adopt the report was carried. . . . 
PRESIDENT CONNAWAY: 

Committee on Unification of Laws and Regulations. . . . Dr. Moore read the report. . . , 

Dr. William Moore will give the report of the 

REPORT OF THE COMMITTEE ON UNIFICATION OF 
LAWS AND REGULATIONS 

DR. WILLIAM MOORE, Chairman, Raleigh, N. C. 
Dr. W. F. Crewe, Bismarck, N. D. Dr. N. F. Williams, Fort Worth, Texas 
Hon. E. F. Richardson, Boston, Mass. Dr. W. H. Welch, Springfield, 111. 
Dr. J. H. Bux, Little Rock, Ark. Dr. T. E. Munce, Harrisburg, Pa. 
Dr. W. H. Lytle, Salem, Ore. Dr. C. G. Lamb, Denver, Colo. 

Much has been done during the ast decade to prevent the spread of live 
stock diseases through shipments of  animals, by the enactment of laws and 
regulations governing such movements. Most, if not all, states have such 
laws or regulations applying to live stock shipped into their respective states. 
We think it is quite generally conceded by those familiar with the situation 
that such laws or regulations are legally without effect, this being very defi- 
nitely decided in the rather recent Oregon case decided by the U. S. Supreme 
Court and referred to in previous reports of this and other committees. 

It seems well to remind you again that state laws and regulations which 
attempt to regulate the interstate movement of live stock would be declared 
unconstitutional if passed on by the courts, for the reason that the authority 
to make such regulations has been delegated b Congress to the federal 
government. We, therefore, wish again to remini you of the importance of 
this matter and to urge each member of this Association to assist the Com- 
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mittee on Special Legislation, created for the purpose of correcting this 
situation. The power to quarantine and to regulate shipments-of live stock 
within the state rests with the state,.the only legal limita!ion bang that such 
regulations shall be reasonable. This was rather fully discussed in the 1925 
report of this Committee. All of this report might be reviewed with interest 
and profit by those engaged in the promulgation and enforcement of live stock 
sanitary laws and regulations. It should be remembered that an ill-advised, 
unnecessary or poorly drawn regulation issued by a state may make it necessary 
for other states to draft regulations for their protection, thus departing from 

No marked progress in the unification of laws and regulatipns has been 
made in any one year; yet a review of the subject must convince one that 
some progress has been made and that those interested constantly have in 
mind the value of such unification of laws and regulations. The work of the 
Committee on Tuberculosis of this Association is, I ;think, an outstanding 
example of what can be done towards uniformty, as mght also be mentioned 
the work of the Committee on Bang’s Disease. However, I think that we 
might reasonably expect more rapid progress in view of our present knowledge 
of animal diseases and the mutual interests involved. We wish again to call 
attention to the very serious problem of controlling shipments made by motor 
truck. This is a problem of some degree with which every state has to con- 
tend and, as h r  as we are aware, no satisfactory solution has been .offered. 
It would seem that this is a matter of sufficient importance to warrant the 
appointment of a special committee to study the matter thoroughly and make 
definite recommendations. 

Recently representatives of six states met in Baltimore and tentatively 
agreed upon a uniform Bang’s disease regulation on imported cattle. Later 
these same representatives, together with representatives of the New England 
states, approved these regulations. A copy of these regulations is submitted 
with this report, aa an outline, for your-consideration and especially for those 
who contemplate the issuing of regulations for the control of Bang’s disease. 
We have had no outbreak in this country of foreign diseases since the 1929 
outbreak of foot-and-mouth disease in Californial but during such quiescent 
periods we should prepare for prompt, uniform action when the occasion arises. 
This action should be based on our present knowledge and experience. 

We wish again to call attention to recommendations made in previous 
reports of this Committee, especially the reports of 1920 and 1925. 

uniformity. 

REGULATIONS 
FOR THE PREVENTION, CONTROL AND SUPPRESSION OF 

BANG DISEASE 

Hective 1931 
Section I 

Defining Bang Disease 

(Bovine Infectious Abortion) 

Paragraph 1. Bang disease shall mean the disease wherein any animal is 
infected with BruceUa abortus, irrespective of the occurrence or absence of 
an abortion. 

Paragraph 2. An animal shall be declared infected with Bang disease if it 
has gwen a positive reaction to the blood test or any other test for Bang 
disease; or if Brucella abortus has been found in its body, its secretions or 
discharges; or if it has been treated with a live culture of Brucella abortus. 
Any a m a l  which has aborted or shows physical symptoms of Bang disease 
shall be considered infected with said disease until such a time as it is 
proved negative to a recognized test for said disease. 

Section I1 
Entry of Healthy Animals 

Paragraph 1. All bovine animals, including calves, except steers or cattle for 
immediate slaughter or beef type cattle for feeding urposes or pure-bred 
cattle temporarily for exhibition purposes or spayed gmales, for entry into 
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the state of .................... must have been tested for Bang disease 
within thirty (30) days or must come from herds certified free from Bang 
disease by the proper live stock sanit official of the state of origin, and 
must be accompanied by a health cert?,cate. Each such health certificate 
shall show the name and address of the veterinarian who collected the blood 
for laboratory test, with the name of the approved laboratory, and shall 
contain a complete statement of the actual results of the test and descrip- 
tion for identification of each animal tested, with the name and address of 
the owner or consignor, also consignee, and must be approved by the proper 
live stock regulatory official of state of origin. 

Section I11 
Entry of Infected Animals 

Paragraph 1. Animals infected with Bang disease as defined in Section I of 
these regulations shall not be brought into the state of ............... ., 
except upon written permit from the proper live stock sanitary official of 
the state of destination. 

Paragraph 2. Animals brought in on such permit shall be subject to quaran- 
tine and state regulation immediately upon their entry into said state. 

Section IV 
How Tests Are to Be Made and Reported 

Paragraph 1. All tests shall be made in the name of the original owner and 
consignor or shipper and approved by the live stock sanitary official within 
the state of origin. 

Paragraph 2. The original report giVipg the date of test and the name and 
address of the person or laboratory conducting same, approved by the 
proper live stock official in the state or foreign country of origin, should be 
attached to the copy of the tuberculin certification chart and sent to the 
live stock sanitary official at ..................... A duplicate copy of 
these reports shall be attached to the waybill and accompany the animal or 
animals in transit. 

Section v 
How Animals Are to Be Identified 

Paragraph 1. Each animal passing a satisfactory test for Bang disease shall 
be ear-tagged or otherwise satisfactorily marked or identified by registration 
certificate or tattoo. 

Paragraph 2. The same tag, registration number or tattoo used in a tuberculin 
test for interstate shipment or movement may be utilized as a means of 
identification. 

Section VI  
How Animals Are to Be Transported 

Paragraph 1. All bovine animals, including calves, except steers or cattle for 
immediate slaughter, or beef type cattle for feeding purposes, or spayed. 

shall not be exposed to public stockyards, sales stables or sales yards. 
Cars, trucks or other conveyances used for the transportation of such cattle 
must be cleaned and disinfected. 

Section VI1 
Cattle That Are Eligible 

females, approved to enter .................... under these regulations, 

Paragraph 1. Any animals found to comply with the requirements as stated 
in the preceding paragraphs are eligible for shipment or importation direct 

they have also complied with the regulations governing the interstate 
movement of cattle in relation to tuberculosis and other diseases or other 
requirements that may now or later be in force and effect. 

Paragraph 2. All bovine animals, including calves,-except steers or cattle for 
immediate slaughter, or beef-type cattle for feedmg purposes, or purebred 
cattle temporarily for exhibition purposes, or spayed females, if apparently 

previously blood-tested provided they are billed to the public stockyards 

from point of origin to points within ................... .; provided, 

healthy, may be brought into ........................ without being 

i 

-t 

1 



UNIFICATION OF LAWS AND REGULATIONS 515 

at ..................... ., where they will be examined and blood- 
tested under the direction of the Bureau of Animal Industry or diverted for 
slaughter. 
This regulation shall be effective on and after ....................... 

Note: All bovine animals purchased for additions to herds operating under 
the Plan for the Prevention, Repression and Elimination of Bang Disease 
must be added in accordance with the provisions of the Plan. 

8. 

k 

I 

DR. MOORE: I move the adoption of this report. 

PRESIDENT CONNAWAY: We will have the report of the Special Committee 
on Legislation, by Dr. W. J. Butler. 

DR. BUTLER: Mr. Chairman, that report was given to the Executive 
Committee, and I doubt if there is anythings to report to this meeting. It 
was impossible for the Committee to act d m g  the past year. Our recom- 
mendation is that the Committee be continued but that the personnel, and 
especially the Chairman, be named from a state adjacent to the District of 
Columbia. 

, It was regularly moved, seconded and carried that the report be 
adbpted. . . .  

PRESIDENT CONNAWAY: We will have the report of the Committee on Tick 
Eradication, by Dr. N. E’. Williams. 

DR. WILLIAMS: Mr. Chairman and Members: To follow accustomed 
roads leads to riches, fame and comfort. Some men are gifted with visions 
that lead them away from the beaten trails and paths and they sacrifice the 
things that bring to others the comforts,.the riches and the enduring things of 
life. The pioneer in every undertaking, in every industry, has sacrificed, that 
those industries and other undertakings might go on. It is srwd that great 
men come in groups. *That holds true of philosophers. It holds true of the 
outstanding sculptors, those exponents of art. It holds true of every under- 
taking and of every profession. That is true of the medical profession. 

Somehow, we do not really appreciate that we are living in an age that 
accentuates that very statement. We are living in an age of modern medicine, 
made glorious by Pasteur, by Koch, by Theobald Smith, by N. S. Mayo, by 
Coo er Curtis, by J. W. Connaway, by Mark Francis in Texas, by C. A. Cary 
of Apabama, and other men of that character. 

Those men, contem orary with the time of those two great, outstanding, 
shining lights, receive! something from the reflection in their early days, of 
the greatness of these men for they have certainly been inspired and have 
ins ired the operation that has enabled this country to eradicate the tick and 
to L v e  the situation so safe that there is no chance for it to escape complete 
eradication. 

What are the things that have come from the association of these men with 
each other, of their familiarity and association with the age of those other great 
men, who are greater, perhaps, than they, because they are dead? These 
men that I am talking about will receive their praise and honors in equal 
measure when the full survey has been made, and the results of their work have 
been estimated. 

Dr. Kilborne, in 1893, definitely established the fact that the tickwas the 
transmitter of the microorganism that caused Texas fever, that the tick took 
the disease from the diseased animal and injected it into the well brute. That 
established the fact of insect-borne disease transmission. That enabled 
civilization to overcome a 300-year challenge of the microbes and bugs to 
redeem the Panama Canal. That enabled them to handle yellow fever, 
malaria, typhus fever, tularemia, Rocky Mountain spotted fever, South 
American and South African relapsing fevers and other insect-borne diseases. 

Besides these men that I have mentioned, Mr. R. J. Kleberg, of Texas, 
who is in his declining years but still alive, was a very potent factor in this 
tickeradication program. Mr. Kleberg’s son, a chld playing around, 
baffled by his algebra lessons when Dr. Connaway was there, was recently 
elected to Congress. Richard M. Kleberg is the strongest man, from a live 

. . .  Themotion wasregularlysecondedandcarried. . . .  

P 



516 TICK ERADICATION 

stock sanitary standpoint, who has ever sat in Congress. That boy eradicated 
ticks on a portion of the King ranch, a ranch of one million and a quarter 
acres. He did the only job of tick eradication on that ranch that didn’t have 
to be done over. He helped make the vat. He helped mix the dip. He was 
associated with a veterinarian and he was a cow-puncher. His father was an 
attorney. In obedience to his father’s wishes, he studied law at Texas Uni- 
versity. He is a finished lawyer, with that background of the animal industry 
to draw on. 

I would say that the work of these men is not only outstanding from the 
accomplishment of tick eradication but it has established the school of eradica- ’ 

tion on the North American continent. It has shown that diseases can be 
eradicated, and unless you can eradicate a disease, you are losing the fight 
for humanity against those diseases. I can vision those men and I envy them 
sometimes the pleasure they get when, like fist-team football players, they 
look from the sidelines at the score they have rolled up, that cannot be over- 
come, and watch the younger generation fight it out, knowing that no power 
on earth can long delay the completion of the game. 

Dr. Williams then read the report of the Committee on Tick 
Eradicatibn. . . . 

REPORT OF THE COMMITTEE ON TICK 
ERADICATION 

DR. N. F. WILLIAMS, Chairman, Fort Worth, Texas 
Dr. C. A. Cary, Auburn, Ala. 
Dr. E. P. Flower, Baton Rouge, La. 

Dr. J. M. Sutton, Atlanta, Ga. 
Dr. J. V. Knapp, Tallahassee, Fla. 

Dr. C. E. O’Neal, Jackson, Miss. 
Your Committee on Tick Eradication is pleased to report that the 1931 

eradication campaign has resulted in further inroads being made into the 
domain of the cattle-fever tick. This year, 16,607 square miles of southern 
territory were cleaned up and released from federal quarantine, and a part of 
one Louisiana parish, containing 217 square miles, was requarantined by 
order of the Secretary of Agriculture, effective December 1, 1931. 

This order, which is designated as B. A. I. Order 332, affects the following 
areas : 

In Arkansas: Cleveland, Columbia, Dallas, Hempstead, Lafayette, Iincoln 
and Nevada counties are released from quarantine. 

In Florida: Nachua, Flagler, Marion, Putnam, St. Johns and Volusia 
counties; the remainder of Duval County; and that part of Lake County 
lying north of the boundary h e  between township 17 south and township 
18 south, are released from quarantine. 
In Louisiana: That part o! Ouachita Pariah, east of the Ouachita River, 

formerly released, is requarantmed. 
In Texas: Dimmit, Freestone, Frio and Lee counties; the remainder of 

Limestone County; that part of Brazoria County lying west of the Brazos 
River; and that part of Fort Bend County lymg west of the Brazos River, are 
released from quarantine. 

The existing quarantine in the territory of Porto Rico is continued. 
During the year 18 counties were added to the list of released counties 

reported absolutely tick-free, making a total of 801 of the 858 released counties 
in which tick eradication has been completed. 

The annual statement of the Bureau of Animal Industry recording the 
progress made in this work to December 1, 1931, is appended for the records 
of the Association. (See page 517.) 

DR. WILLIAMS: Gentlemen, I want to leave this thought with you: This 
tickeradication problem is our problem. We who are engaged in the active 
work want your support as we progress. 

I move the adoption of this report. . . , The motion was regularly seconded and carried. . . . 

J 
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Alabama.. . . 
Arkansas.. . . 
California.. . 
Florida .. .. . 
Georgia. . . . . 
Kentucky.. . 
Louisiana. . . 
Mississippi.. 
Missouri. . . . 
No. Carolina 
Oklahoma.. . 
So. Carolina. 
Tennessee.. . 
Texas. . . . . . . 
Virginia ... . 

Totals. . . . 

7 

67 
75 
15 
67 

158 
2 

64 
82 
4 

73 
61 
46 
42 

198 
31 

985 
- 
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UNITED STATES DEPARTMENT O F  AGRICULTURE 
Bureau of Animal Industry 

Washington, D. C. 
PROQRESS IN TICK ERADICATION-July 1. 1906, to December 1, 1931. 

STATES 

COUNTIES 
QUARAY- 
TINED ON 
IEC. 1,1931 

WEOLE 

0 
7 
0 

24 
0 
0 

40 
0 
0 
0 
0 
0 
0 

50 
0 

- 
?ART 

0 
1 
0 
1 
0 
0 
2 
0 
0 

0 
0 
0 
2 
0 

- 

- 

COUNTIES 
RELEASED 
TO DEC. 1. 

1931 

WHOLE 

67 
67 
15 
42 

158 
2 

22 
82 
4 

73 
61 
46 
42 

146 
31 

-- 
’ARI - 

0 
1 
0 
1 
0 
0 
2 
0 
0 
0 
0 
0 
0 
2 
0 - 

121 I 6 I 858 1 6 

a b 4  
f E i 2  c 4- 

Sa. MI. 

51,27! 
52,521 
79,9% 
54,861 
57,431 

841 
45,401 
46,36: 

1,38( 
37,364 
47,89( 
30,491 
16,98: 

191,88! 
13,911 

728,561 

AREA 
RELEASED TO 
DEC. 1, 1931 

109,852 618713 85 I , I  
Area released December 1, 1931. . . . . . . . . . . . . . .16,607 square miles 
Area requarantined December 1, 1931. . . . . . . . . 217 square miles 

(No other areas released or requarantined during calendar year 1931.) 

PRESIDENT CONNAWAY: MTe will hzve the report of the Committee on 

REPORT OF THE COMMITTEE ON RESOLUTIONS 
DR. VAN Es: Mr. Chairman and Members: The Committee on Resolu- 

tions could muster only three men for its meeting, Dr. W. H. Welch, Dr. W. 
K. Lewis and myself. We have three resolutions to prcsent. 

Resolutions, by Dr. L. Van Es. 

. . . Dr. Van Es read Resolution 1. . . . 

WHEREAS, A definite terminology has not yet been adopted by federal or 
state agencies in the national improvement program, and 

WHEREAS, The continued use of the word “accredited” by hatchcries for 
purposes other than defining the health of the flock is both confusing and 
misleading to a vast majority of the purchasers of “day-old chicks,” and 

WHEREAS, The advantages of as well as the need for a uniform terminology 
essential to the protection and most rapid development of the poultry industry 
are recognized by this Association, therefore, be it 

Resolwed, That the United States Live Stock Sanitary Association, in con- 
vention assembled, reiterates its position with reference to the word “accred- 
ited” by urging that its use be restricted to indicate “health alone” and that 
it be not employed in any other capacity. 

RESOLUTION 1 
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DR. VAN Es: Mr. Chairman, I move the adoption of this resolution. 
. . . The motion was regularly seconded and carried. . . . 
. . . Dr. Van Es read Resolution 2. . . . 

RESOLUTION 2 
WHEREAS, There appears to be a lack of any prompt, comprehensive and 

unbiased source of information relative to outbreaks of contagious diseases 
of live stock, the course of such outbreaks and other matters of interest to 
official live stock sanitarians, and 

WHEREAS, Such a source of information would be of great assistance in 
official live stock sanitary work and tend to prevent hasty and perhaps unwise 
action, and 

WFKEREAS, The United States Bureau of Animal Industry has indicated a 
willingness to cotiperate in collecting and promptly distributing information 
along these lines to the extent of the means and facilities available, now, 
therefore, be it 

Resolved, That the Chief of the United States Bureau of Animal Industry 
be requested to consider and, if possible, undertake, with the assistance and 
coo eration of those interested, the issuance of a weekly/monthly news 
bulhin covering, in a concise way current events in live stock sanitation 
and allied fields throughout the conthent of North America and the world in 
general, this bulletin to be distributed only to official live stock sanitarians 
in North America and such other persons as the Chief of the United States 
Bureau of Animal Industry may deem legitimately entitled to receive same, 
and be it further 

Resolved, That a special committee of three be appointed to cooperate with 
the Chief of the United States Bureau of Animal Industry in establishing 
this news service if same can be brought about. 

DR. VAN Es: Mr. Chairman, I move the adoption of this resolution. 
. . . The motion was regularly seconded. . . . 
DR. A. W. MILLER: I wonder if we could not infiuence the people behind 

this resolution to change’that to a monthly report instead of a weekly report. 
I have had a good deal to do with the issuance of these reports, and I feel, 
where we have to rely on about forty-eight states for data, the material would 
not be in promptly enough for us to give any kind of service on a weekly 
report. 

DR. N. S. MAYO: I move an amendment that the word “weekly” be changed 
to “monthly,” except in cases of emergency, when special reports may be 
issued. 

. . . The amendment was regularly seconded. . . . 
PRESIDENT CONNAWAY: You have heard the amendment. Is there any 

further discussion? 
. . . The amendment was adopted and then the report as amended. 

DR. VAN Es: The third resolution is the one mentioned on the floor the 
other day, proposed by a number of the state veterinarians of some of the 
southern and southwestern states, pertaining to hog cholera. 

. . . Dr. Van Es read Resolution 3. . . . 
RESOLUTION 3 

WHEREAS, Hog cholera constitutes an insurmountable problem to the 
individual states, because of the insufficient regulation of interstate move- 
ments of swine, therefore, be it 

Resolued, That the United States Live Stock Sanitary Association, in annual 
meeting assembled at  Chicago, December 2 to 4, 1931, do urge the Unit!d 
States Department of Agriculture to enact and enforce regulations that wdl 
definitely prohibit the interstate movement of swine for purposes other than 
immediate sla hter, except such swine as have been properly immunized 
against hog chTera as suggested by the attached tentative regulation. 

I- 
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DR. VAN Es: There is an appendix to the resolution, a suggested addition 
to Regulation 6, B. A. I. Order No. 309. We hardly consider it part of the 
resolution, but I will read it to you to be disposed of a t  your pleasure. 

. . . Dr. Van Es read the suggested addition. . . . 
SUGGESTED ADDITION TO REGULATION 6, B. A. I. ORDER No. 309 

No swine shall be shipped, driven on foot, transported in any manner or 
received for transportation interstate, unless such swine are accompanied by 
a certificate and health chart issued by a Bureau veterinarian, a state veter- 
inarian or a graduate veterinarian approved by the live stock sanita author- 
ities of the state of origin, showing them to be apparently freexom any 
infectious, contagious or communicable disease, and that they have been 
treated by one of the following methods: 

(A) Serum alone method within twenty-ne (21) days of date of movement. 
(B) Simultaneous inoculation without time restriction. 
(C) The swine must be moved in clean and disinfected cars, trucks or 

other vehicles, and must not be handled through railroad stockyards or chutes. 
(D) The swine shall be held in strict quarantine at  destination for not 

less than twenty-ne (21) days. 

e 

DR. VAN Es: Mr. Chairman, I move the adoption of this resolution. 

PRESIDENT CONNAWAY: You have heard the rea& oi the resolution. Is 
there any discussion? 

DR. W. J. BUTLER: As a substitute motion, Mr. Chairman, I move that 
the resolution be not adopted. A resolution like that is criminal. Are you 
ying to inoculate animals with serum and v i m ,  or serum alone, if they come 
rom a country where hog cholera never has existed? We have areas as big 
as some states you have in the South and Middle West, where hog cholera 
hfls never been known to exist, and where we absolutely prohibit the use of 

I move it be not adopted. 
DR. MILLER: I would like to have about two minutes on this. I think 

this would be a most unwise resolution to go out from this Association. I 
doubt whether the gentlemen who are sponsoring it tried to make any survey 
of the field and determine just what its enforcement would mean. In many 
cases farmers take hogs across a state line twenty or thirty miles, in sections 
of the United States where there is practihly no cholera from year to year. 
Under this resolution they would have to be treated. Its scope is so broad 
I would like to take some words that Dr. Schalk has used, some language that 
Dr. Jacob used the day before yesterday, and some that one or two other 
members have used, and apply them all to this resolution. 

. . The motion was regularly seconded. 

W U S .  

I move it be tabled. 
DR. MAYO: I second the motion. 
PRESIDENT CONNAWAY: A motion to table is not debatable. 
DR. BUTLER: It is just the same thing. I moved it be not adopted. We 

don’t want to kill discussion. 
DR. MILLER: I will withdraw my motion. 
DR. MAYO: I will withdraw my support to the motion to table. 
PRESIDENT CONNAWAY: I will accept the motion of Dr. Butler. 

. . The motion was regularly seconded. . 
DR. WILLIAMS: I imagine the laws of all of the states have the same 

purpose. The law of the state of Texas orders the Live Stock Sanitary Com- 
mission to protect the live stock of the state of Texas against communicable 
and infectious diseases not only within its borders but outside of its borders. 
It does not say to rotect the cattle from scabies or tick fever or from tuber- 
culosis. It compreiends the wide industry of that state. The only obstacle 
in the way of our following the mandate of our law is the federal department. 
In  the absence of a federal regulation we are without power. 

I will say that I appreciate Dr. Butler’s stand. In a state that has no hog 
cholera, I would not inject those hogs if they were going to stay at  home. 
But you are going to send them to us, and we will take the chance. Until 
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you can send hogs that are safe, you are going to work a hardship on the 
swine industry of this country. As veterinarians we have to give an empty 
answer to the swine industry that is crying for protection. If there is an 
industry on this continent or in this country that needs help, it is that one, 
with an infant mortality of 50 per cent, and then beyond that they must be 
sacrificed to hog cholera. 

Gentlemen, I say it is incomprehensible to me that the federal department 
should try to escape its responsibility in this matter, or how any state regulatory 
official, who is charged with the protection of the live stock in his state, can 
sacrifice the swine and save the cattle from tuberculosis. 

DR. C. E. COTTON: To my mind this is just another example of why we 
need this legislation that we are attempting to get in Congress. We have 
local problems to solve. I can understand why Dr. Butler is not in favor of 
this, Dr. Williams. He isn’t afraid of the ones that are going out. He wants 
to protect those that are coming in. He does not want them to come in there 
double-treated. 

I want to take this opportunity to request everyone of you to take your coats 
off and help us get through this congressional legislation. Then each state can 
promulgate regulations or laws to protect its own interests, and the federal 
government would certainly sustain them under those conditions. 

PRESIDENT CONNAWAY: Is there any further discussion? 
DR. MAYO: I move that the resolution be tabled. 
. . . The motion was regularly seconded and carried. . . . 

PRESIDENT CONNAWAY: We will now have the report of the Committee on 
Tuberculosis, by Dr. C. E. Cotton. 

DR. COTTON: Mr. Chairman and Gentlemen: Before taking up the report, 
I want to take this opportunity to call your attention to the address of Dr. 
Myers a t  our 1930 meeting. Dr. Myers is President of the Minnesota Public 
Health Association and has spent his lifetime in the study of tuberculosis in 
the human family and particularly in children. 

If you will recall, he stated that priqr to 1928 he ublicly criticized the work 
that we have been attempting to do in the controyof tuberculosis under the 
area plan. But he was big enough to see his mistake, and he has qualified it, 
and has qualified it most generously and publicly. He has a book that is now 
m press on “The Chi2d and the Tuberculosis Problem,” It will probably be 
released in a couple of months. There are three chapters in that book that 
are devoted to the work that has been done by the live stock sanitary control 
men of this country. He is now recommending, and they are carrying out, the 
system of area control of tuberculosis in children by the intradermic test 
followed up by the x-ray. 

I might state that when he opposed this work he felt that it was uneconomic 
and that the problem could be solved by proper asteurization. He has found 
it is not true, and he states that our system is t f e  one system which we must 
use if we are to get rid of this organism. 

Dr. Cotton read the f is t  part of the report of the Committee on 
Tuberculosis. . 

(See entire report, as amended and adopted, ‘on page 525.) 
DR. COTTON: I move the adoption of that section (part I). 

PRESIDENT CONNAWAY: We are reading this section by section and will 
vote upon it in that manner. 

. . . After some discussion of the wording of the report, the motion 
to adopt was carried. . . . 

. Dr. Cotton then read the second part of the report. . . . 
iSee e n k e  report, as amended and adopted, age 525.) 
DR. COTTON: I move the adoption of part If. 

. . The motion was regularly seconded. . . 
PRESIDENT CONNAWAY: It has been moved and seconded that this scction 

be adopted. Is there any discussion? 
DR. BUTLER: Just as a matter of information, did I understand correctly 

that the cattle may remain accredited for six years, and thrn at  thc cxpirat ion 
of six years, all of the cattle in that area must be retested? 

. . 

. . Themotion wasregularlyseconded. . . 

i 
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DR. COTTON: Yes, for a period not exceeding six years. 
DR. BUTLER: You are eliminating the western states. 
DR. COTTON: This is discretionary. This is an addition to the plans as 

they are. 
DR. F. H. BROWN: Suppose you have a modified area in which there is no 

infection shown on the intital test. If you let the accreditation on that par- 
ticular area run six years, then in order to take advantage of this new clause 
of remodification, you would have to retest all the cattle in that particular 
area. 

DR. COTTON: Or your could go back and take advantae;e of the present 
conditions. It was brought out in the meeting of the C o m t t e e  that there is 
a question as to whether we dare leave those herds, even in the counties in 
whch ori ‘nally the percentage was practically very small and finally nil, 
because opthe fact that we do have instances where some one herd that has 
been clean in prior tests will suddenly break and show a very large percent&@. 
This was brought out in order to safeguard and also in order not to force the 
hardship of going on and retesting all of these cattle each three years. We 
can still continue as we are doing. It is discretionary. This was originated 
by Wisconsin, because of their present laws. North Dakota and a number of 
the other states felt they should have to protect themselves with their present 
laws and the conditions in their state. 

DR. BUTLER: The wording there is that a11 the cattle must be retested, if 
you take this six-year period. I don’t think that is quite fair to the-western 
states, and I don’t think it is in line with the policy the Committee on Tuber- 
culosis has been pursuing in the past. That is simply my own personal feeling 
about it. 

As Dr. Brown said, we have certain counties where we have never found a 
case of tuberculosis, but yet, in order to take care of them, in order to accredit 
them for a period of six years, we have to go back and retest all of them. Under 
that plan we could not take advantage of the present regulation and test only 
the bulls, pure-breds and dairy cattle. 

It says that in order to get them reaccredited you have to have them all 
retested. You could not accredit that county as you did in the first place. 

DR BROWN: Yes. 
DR. BUTLER: If you went to the end of three years and then went to six 

years, you.could not do it, the way that is worded. We could do it at the end 
of three years or start in today and do it, but if we let it go SIX years, we can’t 
do it. 

DR. COTTON: Yes, you can. This is only another plan. It doesn’t inter- 
fere with the original plan, as I understand it. 

DR. W. WISNICKY: In proposing this addition to these regulations, we 
have not in any way disturbed the previous procedure. This is only an 
addition, to serve as an alternative, so you may go on the other schedule or 
come onto this schedule, or maybe there is a way whereby you can hybrid the 
two together. I have not given that any thought. This is simply an alterna- 
tive. It was designed for dairy states where infection is of more consequence 
than it is in the range states, and it was designed to protect the work and the 
investment that has already been made. 

When we made this, we gave due consideration to the point that we did not 
want to interfere with any other section’s procedure. I don’t believe, Dr. 
Butler, that this will interfere with your schedule. 

DR. BUTLER: I have no doubt about what you mean but that is not what 
you say. It is perfectly all right with me if that is what you mean, but you 
say that a t  the end of six years all cattle have to be tested. 

DR. MILLER: I think I must agree With Dr. Butler’s interpretation of that 
language. It seems to me that you must elect which one you wil l  take. You 
cannot take some easy part of the old plan and then add it onto this six-year 
plan. If it is the purpose that you can use the six-year plan and do only the 
testing that Dr. Butler is talking about, it seems to me that language must be 
modified. I do not believe that is the intention. 

. “may repain in the accredited 
status for a period of not more than six years. . . . 

DR. COTTON: It distinctly states: . . 
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I would like to explain that since this work started Section 25 has been 
amended three times, to my knowledge. The Committee gave very serious 
consideration to undertaking to re-edit all of these sections. I do not think 
there is any question but that in another year it will have to be fe-edited, 
because it has been added to so often. The Committee has been gvmg this a 
greft deal of thought. This is an adjunct to the other condition. It does not 
distmctl say they “shall,” but “may.” 

DR. &WARD RECORDS: I think possibly you can clear up Dr. Butler’s 
point. ‘ It is hard to judge the sections by themselves. In your opinion, does 
this conflict with present Section 27? That provides the mechanism for 
accrediting a range county. 

DR. COTTON: No, it  does not have anything to do with range counties. 
Why would the federal Department of Agriculture have distinct methods for 
accrediting or reaccrediting? Nor does it conflict with Secbon 27. 

DR. RECORDS: I think that is the point Dr. Butler has in mmd. If they 
are taken as a whole, they do not conflict. 

. . . The question was called for and the motion to adopt was carried. 

. Dr. Cotton then read the third section of the report. . . . 
(See en’tire report, as amended and adopted, page 525.) 
DR. COTTON: I move the adoption of this section (part 111). . . The motion was regularly seconded. . . . 
DR. C. G. LAMB: Any feeder cattle, regardless of age, sex or breed, as I 

understand, that could not qualify under Section (a), relative to coming from 
modified accredited areas or accredited herds, not accompanied by a tuberculin 
test chart, would be required to be tested before entering such areas. 

DR. COTTON: Yes. 
DR. LAMB: You gentlemen may have been told, and I trust you may have 

read, that in the olden times a certain king saw the handwriting on the wall, 
and he called a certain prophet to interpret that handwriting. You remember 
what the prophet’s answer was, of course. Now I see the handwriting on the 
wall, and I don’t have to call in any prophet to interpret it for me. But I do 
want to protest, in the name of western range-feeder cattlemen, against the 
resent  adoption of such a regulation. It would most seriously handicap 
eeder-raisers in my state, and I assume in other Similarly situated states, 

at the present time. If this must come, and I think it must, for heaven’s 
sake, let us see if we can’t postpone it a little while, until such time as the live 
stock interests, ~articdarly in range states, get on their feet a little. These 
range men, and assume other classes of live stock men as well, are up agcwnst 
a most serious pro osition at this time. Practically all of our men are broke. 
Unless something greaks forth in the immediate future to remedy their con- 
dition, they will all be broke or worse than broke, and they will very much 
appreciate a postponement, a t  least, of such a regulation. 

I entreat that if this regulation is adopted and it should be put into effect 
(it would be effective immediately, I assume), it would precipitate a-most 
serious condition of affairs in the state that I represent and other simdar 
states. 

I shall vote against the adoption of that particular section, but I appreciate 
the fact that perhaps my vote will be the only one. But I shall have to vote 
against that in an effort to protect my people from such a catastrophe, as it 
would be, if it went into effect immediately. 

DR. H. D. PORT: Dr. Cotton, did the resolution state when this amendment 
should go into effect? 

DR. COTTON: This section (part 111) does not. The following section 
(part-IV) does. The Committee felt that the date when it should become 
effective should come in a separate section. The following section does under- 
take to set the date. 

DR. PORT: In  addition to what Dr. Lamb has stated, I don’t believe OF 
western stockmen are in position to cope with a regulation of that kmd at ths 
time. They are just starting to get modified. It is going to take two or three 
years before this can be brought around, before we can get modified areas 
sufiicient to cope with a regulation of that kind. I certainly feel that our men 
would be opposed to the adoption of such a regulation at  this time. 

. . .  
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DR. BROWN: How many modified accredited range areas are there a t  the 
present time? 

DR. COTTON: Utah is almost accredited, parts of Idaho are accredited; 
some work has been done in New Mexico under this new plan of testing ten 
per cent. 

DR. E. L. STAM: In behalf of the state of Arizona and the cattlemen of 
Arizona, I desire to oppose that resolution. We oppose it on these grounds: 
First, there has never been any evidence presented to show that the cattle 
of our range states are tuberculous to such an extent that such a regulation is 
necessary. We feel that in view of the fact that our tuberculosis eradication 
work has only within the past few years been getting into full swing, at.this 
time we have not the finances appropriated, and our cattlemen are not m a 
financial condition to comply with such a regulation. It will be several years 
before we could possibly have such finances appropriated, due to the fact that 
the majority of our legislatures will not meet until ’33. Further, until such 
time that the Bureau of Animal Industry can furnish us with ostmortem 
reports showing that approximately 0.5 of 1 per cent of our anima% are found 
to be tuberculous, such a regulation, if put into effect a t  this time, would mean 
financial disaster to our stockmen. Therefore we oppose such a resolution. 

DR. COTTON: I might state that accordin to the map, parts of Washington, 
Oregon, California, Montana, almost all o fk tah  and part of Idaho, and, &s I 
understand from Dr. Records, part of Nevada, are accredited or in the process 
of being accredited. 

DR. PORT: I am entirely in sympathy with such a resolution but I do think 
it is just a little early a t  this time. If Dr. Cotton will hold that map up, you 
can see our position in this western area. We have a very small percentage 
of modified area. I think the resolution is absolutely in order, but I think it 
is a little early to adopt such a resolution at  this time. If we could have a ear 
or two more to apply to some of the areas in our state, I would be heart& in 
sympathy with such a resolution. I think at this time it is a little early to 
consider the adoption of the resolution. 

DR. COTTON: With the consent of my Committee, will you allow me to 
read the next section? The Committee were of the opinion we should read 
this recommendation first and then, as another section, if necessary, recom- 
mend the date. 

DR. WILLIAMS: If you read that, will it be considered in toto then, and 
acted on, or will we act on part of it, and then act on what you are about to 
read? 

DR. COTTON: Apparently, from the remarks made on the floor, they are in 
sympathy with the resolution but they want it delayed for a certain period. 
They don’t want to defeat the regulation because they feel, in justice to the 
states that have spent large amounts of money, it is perhaps proper. Dr. 
Port, of Wyoming, states we should put it over a year or two. 

As Chairman of the Committee I am going to take the liberty of reading 
this section into paragraph (d): “Your Committee further recommends that 
these,,amendments to Section 21 shall become effective on and after July 1, 
1932. 

Mr. President, I am going to offer this amendment: 
“Except that the provisions of paragraph (b) shall not apply until July 1, 
1934, to cattle from areas where the survey indicates that the incidence of 
bovine tuberculosis does not exceed one per cent.” 

For Texas I want to state we have tested around our larger cities, and we 
have accredited five counties in the largest dairy center, and the incidence 
of tuberculosis is 0.3 of 1 per cent. You can imagine what the condition will 
be with those range cattle. We are coming clean with you. We will say we 
haven’t tested our range cattle sufficiently to know the extent of tuberculosis. 
But we can confidently state it wdl be materially less than it is among our 
dairy herds. I think this will satisfy the range states. It will satisfy the semi- 
range states. It should be assurance to the eastern states that they are being 
protected, and we agree with them in their insurance, but we will ask them 
not to over-insure at  this time. 

DR. WILLIAMS: 
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I offer that as an amendment to this report. That time will give the legis- 
latures time to convene. It will give us a chance to get our machinery ready 
to certify these cattle the way you men in the other areas want them certified. 

DR. COTTON: Who is going to make the survey to determine the one per 
cent? 

DR. WILLIAMS: We are satisfied to have the federal department do that 
from the records of kill. 

DR. BUTLER: I second the amendment. 
PRESIDENT CONNAWAY: The question is open for dcbate on the amendment. 
DR. COTTON: Part IV now reads: “The Committee further recommends 

that these aFendments to Section 21 shall become effective on and after 
July 1, 1932. 

Dr. Williams’ amendment to that section is: “Except that the provisions 
of paragraph (b) (which relates only to feeding cattle) shall not apply until 
July 1,1934, to cattle from areas where the survey indicates that the incidence 
of bovine tuberculosis does not exceed one per cent.’’ 

DB. WILLIAMS: Are you all clear on this? Paragraph (b) is concerned with 
“cattle for feeding purposes not eligible under paragraph (a) may enter the 
modified quarantine area, if they are apparently healthy, and are accom- 
panied by a health certificate and tubercuhn test chart appFqved by an officer 
or agent of the live stock sanitary official in the state of orign.” 

Of course, that class of cattle is eligible from accredited areas, but we 
have not been able to get our machinery going yet, and these other western 
states have not had an opportunity to get before their legislatures. In view 
of the fact that we do not have much, apparently, if any, tuberculosis in our 
range herds, we feel that this will facilitate the operation of the cattle industry. 
You can get safe feeders. 

DR. STAM: I would like to state for the information of those present that 
we are not trying to defeat tuberculosis eradication. 

I would like to state dso, to those in the East and in the Mississippi Valley, 
that they need have no fear that we are trying to unload a bunch of tuberculous 
cattle on them. For your information, nine of the fourteen counties of Arizona 
are absolutely clean today. We have not gone into our range herds, for the 
simple reason that we lack finances. But I personally have tuberculin-tested, 
within the past two years, approximately 2,000 of our range cattle without 
finding a reactor. 

The federal inspector in charge of our district has informed me that the same 
conditions exist in the state of New Mexico. We are not afraid of the feeders 
that come into our state from New Mexico or Texas. We believe the same 
conditions exist there. We know that the imported cattle so seldom show 
lesions on the killing-floor, that we are convinced the amount of infection is 
far lower in the range states today than in the accredited areas of the East. 

When you vote on that resolution, remember this, that all we are asking for 
is time, and we will be glad to comply with that re ulation. We see the hand- 
writing on the wall. We realize that that reg3ation will be necessary in 
time, but all we are asking for is to give us an opportunity not only to comply 
with it but to save our live stock industry. 

DR. L. M. HURT: You spoke about the killer stuff being killed inside of 
ten days. Is that absolute or relative? If they are sold to a lulling estabhsh- 
ment, would that suffice? 

DR. COTTON: Except as extended by permit. 
DR. HURT: It will require a lot of red tape. 
DR. COTTON: I never knew of any of this work that didn’t require red 

tape and constant red tape. 
DR. HURT: We can construe them as for immediate slaughter, but they 

can put them in the plant and hold them. 
DR. COTTON: Men in the eastern and central parts of the country are con- 

stantly faced with men in small towns going into another state and buying-a 
bunch of cattle for feeding purposes. They will get by on this. They will 
bring in fifty or sixty. One butcher in a little town would not butcher fifty 
animals in ten years. He gets by on the other regulation. 
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PRESIDENT CONNAWAY: If there is no further discussion, we will take a vote 
on the amendment of Dr. Williams which extends the time. ,Those who favor 
the amendment will signify by saying “Aye”; opposed, “No. It seems to be 
unammous. 

Now the question comes on the section as amended. Those who favor this 
will signify by sa ‘ng “Aye”; opposed, “No.” It is carried. 

b e e  entire report, as amended and adopted below.) 
DR. COTTON: I might state that the Committee is mak@ these suggestions 

as a result of the live stock interests of Wyoming and Arizona, in coqference 
last night, being of the opinion that if the federal Departmen! of.Agriculture 
or Bureau of Animal Industry could arrange some plan of orgamzatlon whereby 
they could report back tuberculous carcasses found on the general or 
general run, they would appreciate that information, in order to estabhsh the 
fact to the rest of the world how free they are of the dise+se. 

We went further and requested the sanitary authonties of the states to 
follow up such reports and make the necessary investigations and, If necessary, 
tests. 

I move the adoption of the last two suggestions. 

b R .  COTTON: I move the adoption of the report of the Committee in toto, 

. . . The motion was duly seconded and carried. . . . 

Dr. &tton then read the iifth section of the report. . . . 

. . Themotionwasdulysecondedandcarried. . . . 
as amended. 

REPORT OF THE COMMITTEE ON TUBERCULOSIS 
CHARLES E. C O T T O N , * C ~ ~ W ~ Z C Z ~  

George Hilton, Ottawa, Canada 
H. A. Wilson, Jefferson City, Mo. 
William Moore, Rdei h, N. Car. 
J. Traum, Berkeley, 8alif. 

A. E. Wight, Washington, D. C. 
T. S. Rich, Lansing, Mich. 
N. F. Williams, Fort Worth, Texas 
A. F. Schalk, Columbus, Ohio 

PART I 
Your Committee finds keen interest is being maintained in the question of 

vaccination against tuberculosis, not only on this continent, but in Europe and 
elsewhere, and much investigational work has been in progress. 

Vaccination by the method of Calmette and Gu6rin has evoked the greatest 
interest and concern. 

It was a topic roducing endless discussion at  the various international 
c o n r s e s  held in &rope a year ago. Many internationally known laboratory 
wor ers attended these congresses and their eagerness to ascertain the fullest 
particulars concerning the claims and criticisms of this method of vaccination 
was indisputable evidence of the universal interest in this subject. 

It was generally agreed, and our work on this continent codirms the opinion, 
that BCG represents a strain of bovine tubercle bacillus of reduced virulence 
and pathogenicity. 

The question as to whether or not it is a fixed virus has caused the greatest 
controversy, as many workers have reported that the BCG organism has, in 
their experimental work, reverted to virulency, and produced disease. It 
has, however, been shown that the BCG has acquired relatively fixed charac- 
ters as to its virulence when maintained upon a specific medium (bile-potato 
medium), and that this relative avirulence may be maintained when !CG is 
grown upon Sauton’s medium, or glycerinated potato, but as a precautionary 
measure it may be returned to the bile-potato medium at  repeated intervals. 

There is evidence that under artificial conditions the virulence of BCG may be 
enhanced by various cultural means, quite apart from the question of posslble 
contamination of culture. 

When cultivated upon Sauton’s medium, or glycerinated potato, many 
investigators claim it is innocuous to experiment animals on h t  passage, but 
others claim that occasionally it may become pathogenic. 

The published results of animal experiments to determine the immunizing 
properties of this vaccine do not confirm the claims made for the degree, 
duration and value of the immunity conferred by it. It is consequently quite 
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apparent that much work remains to be done before the problem of vaccinal 
immunity is solved. 
r ,It has, however, be& shown that vaccination by this method may confer a 
degree of resistance of brief duration, which is manifested by the absence of 
Ieaons, or a more tardy development and progress of the disease arising from 
natural and experimental infection. 

The available evidence further indicates that the degree of resistance 
diminishes from year to year. 

The period of maximum resistance following vaccination, the rate of decrease 
of resistance, and the results of revaccination have not been determined. 

Your Committee desires to draw attention particularly to the fact that it is 
recognized that there is a possibility of a c m e r  state appearing in vaccinated 
animals, and that a tubercle bacillus, which haa changed its-character through 
methods of artificial cultivation, it is claimed, may re-acqwre its original and 
dangerous character after a protracted residence in its customary normal 
environment. 
In these circumstances, and in view of the experimental evidence and of the 

extensive trials of BCG vaccination, your Committee is of the opinion that 
t@s method of immunization against bovine tuberculosis must still be con- 
sldered as in the experimental stage, and in respect to its innocuousness and 
efficiency open to question. 

PART I1 
Your Committee recommends that Section 25, of the Modified Accredited 

Area Plan adopted December 4, 1930, be amended by adding the following 
to last paragraph: 

“Modified accredited areas in which on a complete area retest the 
degree of infection found on said retest of all cattle in said areas did not 
exceed two-tenths (0.2) of one per cent may remain in the accredited 
status for a period of not more than six years, provided that all cattle 
in said area will be retested at  the expiration of said accreditation period; 
provided further, that infected herds as are disclosed be handled in 
accordance with paragraphs (a) and (b) of Section 22.” 

PART I11 
Your Committee further recommends that Section 21, of the Modified 

Accredited Area Plan, be amended by striking out Regulation 1, Rules 1 to 
5, inclusive, and inserting in lieu thereof the following: 

“(a) Cattle identified as coming from other areas desi nated a! Modi- 
fied Tuberculosis-free Accredited Areas, or commg from terds deslgnaFd 
as Tuberculosis-free Accredited Herds, .or from herds wherein the en@ 
herd has passed the negative tuberculin test in the process of accrd-  
tation under the Accredited Herd Plan or Modified Area Plan, ma? pter 
modified quarantine areas without being subjected to an addhional 
tuberculin test prior to entry, providing such cattle are apparently healthy, 
and accompanied by a health certificate and tuberculin test chart, or 
other roper identification, approved by the live stock sanitary official 
or autfonsed agent of the state of origin. 

“(b) Cattle for feeding purposes not eligible under paragraph (a) 
may enter the modified quarantine area, if they are apparently healthy, 
and are accompanied by a health certificate and tuberculin test ,chart 
approved by an officer or agent of the live stock sanitary official rn the 
state of origin. 

“(c) Apparently healthy cattle of strictly slaughter. types, and to be 
used only for immediate slaughter, may enter a mohfied quarantined 
area without an examination and tuberculin teat. Cattle entering a 
modified area, under this clause (c), must be slaughtered within ten da s 
after their entry into the modified quarantine area, except when t i e  
tenday period is extended by a special permit from an officer or author- 
ized agent of the live stock sanitary official. 

“(d) Pure-bred cattle may enter a modified quarantined area to be 
kept therein temporaril for exhibition, or to be bred, providing the 
cattle are accompanied gy a health certificate and tuberculin test chart 
approved by the live stock sanitary official of the state of origin.” 
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PART IV 
(AMENDMENT) 

“Except that the provisions of paragraph (b) shall not apply until July 1, 
1934, to cattle from areas where the survey indicates that the incidence of 
bovine tuberculosis does not exceed one per cent.” 

PART v 
Your Committee suggests that the United States Bureau of Animal In- 

dustry extend, as far as practicable, the system of identifying branded or 
tagged cattle of all types, and also hogs that are found to be tuberculous upon 
postmortem examination, for the purpose of tracing their origin, and that such 
information be forwarded immediately to the state live stock sanitary authori- 
ties of the state of origin of such animals. 

It is also suggested that the live stock sanitary authorities of the various 
states continue and increase their efforts to locate premises infected with 
tuberculosis through the tracing of tuberculous cattle and hogs reported as a 
result of postmortem examination of animals consigned to slaughter. 

DR. COTTON: I might state that every member of our Committee signed 
this report with the exception of Dr. W k n ,  who was unable to be in attendance 
at this meeting. (Applause) 

DR. BUTLER: Mr. Chairman, as a member of this Association, and as a 
representative of one of the western states, I desire to make a motion thanking 
the Committee on Tuberculosis for the excellent work they have done this 
time. . . The motion was duly seconded and carried. ’. 

DR. CARY: Yesterday morning, after making the repoi, we did not have 
time to put a motion that we wanted to put. I want to move that the Com- 
mittee on Meat and Milk Inspection be continued for another year. 

MR. BROCK: I would like.to take this occasion to tha& the’members of 
this Association for the conaderation they have given me here as a layman 
from a range state. While we didn’t get just exactly what we hoped for in 
the way we asked for it, I think it was put in such a way that it is going to 
work out to our mutual benefit. I feel that we all have a much better under- 
standing of each other’s roblems than we did before. 

I again want to say ? appreciate the courtesies which you people have 
extended to me. (Applause) 

PRESIDENT CONNAWAY: I wish to state that the gentleman who has spoken 
is an old Missourian. They always have to be shown. Furthermore, he is 
going to become a member of this Association and come and help in the 
eradication of these diseases that are such a burden to the live stock industry 
of these United States of North America. 

This brings us up to a matter which we have overlooked. We have no 
Committee on Necrology. I am going to appoint, with your consent, Dr. Mayo 
and Dr. Moore, as a Special Committee on Necrology, to pay proper tribute 
to the members of this Association who have died in the past year. 

Election of Officers 
PRESIDENT CONNAWAY: We now come to the election of officers. 
I wish to say I neglected, without intention, reporting the Nominating 

Committee, but I tell you what I did in regard to that. I decided not to 
put on this Nominatmg Committee any man who was eligible to election to 
office. Therefore, I selected out of ten or fifteen old-timers, who have held 
office, three. I was limited to three. I wish it had been five, so that I could 
have appointed one from the North, one from the East, one from the West one 
from the South and one from the central part. I appomted one from the Bast, 
one from the Northwest and one from the South. This Committee consists of 
Dr. Van Es, Dr. Cary and Dr. Munce. 

If the have a re ort to make, I shall be glad to entertain it. 
DR. ~ R Y :  Mr. (!hairman, before I make the report I will tell you why I am 

making it. The other two men were afraid to make it. 

. . The motion was duly seconded and carried. 
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A little explanation is probably in order for the reason that we have gone 
out of the regular course that has been adopted on various occasions prevlously. 
There seems to be an emergency for this, and we do it for the benefit of the 
Association, to back up a state that has had, we consider, the most trouble the 
past year. If you condemn us for this, we have done it for this purpose. 

Therefore, we nominate for President Dr. Peter Malcolm, of Iowa. (Applause) 
DR. WILLIAMS: I move the nominations be closed. 
. . . The motion was regularly seconded. . . . 
PRESIDENT CONNAWAY: I never like to entertain a motion of that kind. 

I always feel that a body of this kind ought to be free even to oppose Dr. 
Malcolm. But if it is moved and seconded that the nominations be closed, 
my hands are tied in the matter. What is your will in this? Is there any 
discussion, or is it a discussible question? Those in kvor of closing the 
nominations will signify by saying “Aye”; opposed, “No. It is carried. 

Now it is in order to elect Dr. Malcolm, since he has been nominated. 
DR. MUNCE: I move that the rules be suspended and that the Secretary be 

instructed to cast the ballot for the election of Dr. Malcolm by acclamation. 
. . . Themotionwasdulysecondedandcarried. . . . 
DR. CARY: Now, Mr. President, I think we had better nominate the three 

First Vice-president: Dr. E. T. Faulder, New York 
Second Vice-president: Dr. L. M. Hurt, California 
Third Vice-President: Dr. H. C. Givens, Virginia 
DR. MAYO: I would like to second the nomination of Dr. Givens particularly, 

because he was a former student of mine. I don’t attribute his success to that 
but to his own ability and skill. 

I move that the By-Laws be suspended and that the Secfetary be instructed 
to cast the vote of the Association for the three vice-presidents whose names 
were mentioned. 

. . . The motion was duly seconded and carried. . . . 
SECRETARY DYSON: I certainly take great pleasure in casting the unanimous 

vote of this Association for Dr. Malcolm as President, and for the three vice- 
presidents nominated. (Applause) 

PRESIDENT CONNAWAY: Is there any new business to come before the 
Association? If there is none, we will induct the new officers into their re- 
spective positions. 

Dr. Dykstra, I think you are stout enough to bring Pete up onto the plat- 
form. 

The audience applauded as President-elect Malcolm was escorted 
to’the platform. . . . 

PRESIDENT-ELECT MALCOLM: Mr. President and Gentlemen: It is certainly 
a surprise to me to be elected to this office. I feel it is an honor, and I shall 
attempt to do the very best I can. If I have more time next year than I have 
had in the last year, I may be able to handle it in a humble way. 

With this condition that arose in Iowa, I don’t want you to think for one 
minute that I did not consider it a duty that I had to erform. There were 
two reasons why I believed that the laws of the state of fowa, particularlythe 
tuberculosis law, should be enforced: First, that the vetennary profession, 
not only of the state of Iowa but of the United States, was in jeopardy. The 
opposition to the tuberculosis work in Iowa was condemning the veterinary 
profession. They said that the work that we were doing was not reliable, the 
tests were not reliable; that the veterinarian was doing it for his bread and 
butter; that the law was passed for him. That was one reason why I figured 
it was a duty that I should perform. 

The next reason was that the law of the state of Iowa had been tried out in 
the courts in the State, fairly, honestly and in a friendly manner. The under- 
standing with me and the opposition lawyers was that we would test this law 
out to see whether it was constitutional or not, to see whether our test was a 

vice-presidents together, so that it won’t take so much time. 
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reliable test, but it was to be done in a friendly way. They carried it through 
the district court, which sustained the law and said it was constitutional. 
They carried it to the Iowa Supreme Court. The Iowa Supreme Court said 
the law was constitutional, the tests were reliable, and it was a public health 
measure and a police measure. What was left for the Department of Agri- 
culture and mysclf to do but enforce it? They even went a step farther. They 
carried the famous Muscatine County case up to the Supreme Court of the 
United States, and the latter turned it back saying, “We have no jurisdiction.” 

With those things before us, we would have been cowards if we had not gone 
through with the proposition. There is a side to this that you people probably 
do not know. We had opposition in the famous Cedar County case. It was 
centered there. We were not only fighting our own citizens, but we had 
citizens from outside of the state of Iowa coming in and helping them out. 
True, to enforce the law, we had to call out our militia. We were very fortunate 
in the state of Iowa in having a Secretary of Agriculture who believed in the 
eradication of bovine tuberculosis, and backed up by a Governor who wanted 
to see the law enforced. The Governor and the -4ttorney-General of the state 
of Iowa said, “You have a law which the Supreme Court says is constitutional. 
You must trace that law step by step,” and we did. We brought it up to the 
point where the courts of our State enjoined the opposition from interfering 
with the test. 

We went out and tendered our services and were interfered with, and we 
got three for contempt of court. The Governor said, “Now we must defend 
our court,,” and we &d. The result was that we went out into six counties and 
made the test. Don’t think for one minute that any of these counties, with 
the majority of people in the counties, were not in favor of the test. Cedar 
County has 2441 cattle-owners, and with only 600 did we have to use force to 
test their cattle. Wc drifted into another county with only 206, in a third 
with 400, which included infected herds. We dropped into another where 
there were only two, and into the last one, with only six. 

The other county, which was Des Moines County, was the only county in 
the state that area work was not started in. We started in that and, of course, 
had to complete the test of all cattle. We took out of Des Moines County 425 
reactors. We have a report on 248, and 20 per cent of the 248 were tankers. 

I want to thank you again for the honor you have bestowed upon me, and I 
will ask you all to give me your individual support and I will try to do the best 
I can. (Applause) 

PRESIDENT CONNAWAY: Will the vice-presidents come forward? 
We will hear from the First Vice-president, Dr. E. T. Faulder. (Applause) 
FIRST VICE-PRESIDENT FAULDER: Dr. Connaway, President Malcolm, 

Members of the Association: I want to thank the Nominating Committee and 
the members of this Association for their vote of confidence in maintaining 
me in the office of First Vice-President. I can assure you that I deeply ap- 
preciate this honor, and I will continue to work hard to extend the activities 
of this Association. 

Dr. Malcolm, if you want any help from New York State, don’t hesitate to 
call upon me. (Applause) 

PRESIDENT CONNAWAY: Second Vice-president, Dr. L. M. Hurt. (Applause) 
SECOND VICE-PRESIDENT HURT: Mr. President, this is a surprise to me. I 

didn’t know that I had done anything to deserve this recognition. I will be 
very much pleased if the Association will allow me to take this as a compliment 
to the supervisors of Los Angeles County, in having had the nerve to pass 
regulations years in advance of any compensation funds, for the purpose of 
tuberculosis eradication. 

I wish to assure Dr. Malcolm that we will do all we can that long distance, 

PRESIDENT CONNAWAY: Third Vice-president, Dr. H. C. Givens. (Applause) 
THIRD VICE-PRESIDENT GIVENS: Mr. President and Gentlemen: The first 

mystery that concerns me is what this Nominating Committee has against me, 

* to help him in every way. (Applause) 
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and the second mystery is, What are they after? They want something, I am 
sure. I might be considered young in disease control work, but I assure you 
that no man assuming the responsibilities of disease control work will be at it 
long before he appreciates that the U. S. Live Stock Sanitary Association is 
his main support. 

I therefore shall always be loyal to this Association, and assure you, Mr. 
President, that any assistance I may give will be gladly extended. (Applause) 

PRESIDENT CONNAWAY: We will hear from Dr. Francisco Moguel, one of 
our new workers. (Applause) 

DR. MOGUEL: Before this meeting closes, I would like to take the oppor- 
tunity to give my thanks for the recognition that has been extended to my 
country and for the attention that has been given to me perwnally. We hope 
to be with you every year. You may be sure that my government Will try to 
protect your country from the introduction of diseases. (Applause) 

PRESIDENT CONNAWAY: Last but not least, the President of. the American 
Veterinary Medical Association, Dr. R. R. Dykstra. (Applause) 

i 

DR. DYKSTRA: Gentlemen, I think that the performances of the ast have 
indicated that there is a very close relationship between the work of tEe United 
States Live Stock Sanitary Association and of the American Veterinary 
Medical Association. I feel certain that during the present year an effort will 
be made to maintain those very close and harmonious relations. (Applause) 

PRESIDENT CONNAWAY: Now my valedictory, which is this, and very short: 
I certainly have enjoyed this meeting more than any I have ever attended, for 
reasons which are apparent, because I have had the opportunity to sit up here 
and look over one of the finest audiences I have ever looked at. 

I wish to commend this meeting, in particular, for the fine attention they 
have given to all the speakers. That, too, may have come about from getting 
the chief disturber from the back seat and putting him up here where he 
couldn’t talk with all of the friends he has made during the past thirty-five 
years. 

I wish to give thanks for the fine work of the committeemen. Without the 
generous aid, the fine coijperation and help of the Secretary, we would not have 
had this h e  program nor this fine congress of veterinarians from various parts 
of this country, from Canada and from Mexico, the three which form the 
United States of North America. 

Mr. President, I congratulate you on being elected to this position. You 
will enjoy it, I am sure, and you will give the service that I know will please 
this Association. (Applause) 

. . . President-elect Malcolm assumed the chair. . . . 
PRESIDENT MALCOLM: Is there any further business to come before the 

. . . A motion for adjournment was regularly made and seconded. 

. . . The meeting adjourned at  4:30 p. m. . . . 

Association? If not, I will entertain a motion to adjourn. 

ADJOURNMENT 
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APPENDIX 
FINANCIAL STATEMENT 
0. E. DYSON, Secretary-Treasurer 

RECEIPTS . DISBURSEMENTS 
Membership dues 

State memberships 

Reports sold 

330 @ $2.00. .......... 8 660.00 

32 (see list) @ $25.00.. . 800.00 

U. S. B. A. I.. ... .$75.00 
Canada Dept. Agr. 75.00 
Penn. B. A. I.. ... 25.00 
Miscellaneous. ... 17.00 

192.00 
Interest on U. S. Bonds and 

Treasury Certificates.. . .  131.25 

Total Receipts. .......... $1,783.25 

prepaid memberships). . .  658.03 
1930 Cash Balance (less 

Programs. ............... $ 
Printing. ................ 
Clerical hire. ............ 
Tuberculosis Committee 

expenses. ............. 
Master Reporting 

Company. ............ 
Postage. ................ 
Printing 1930 reports. .... 
Purchase U. S. Treasury 

Certificates. ........... 
Committee on Bang Disease 

expenses. .............. 
Express . . . . . . . . . . . . . . . .  
Telegrams. .............. 
Notary fees ............ 

33.60 
14.50 
27.25 

51.52 

179.88 
95.31 

367.50 

300.00 

111.00 
4.39 
5.89 
.50 

$2,441.28 Total. .................. $1,191.34 
Cash advanced Committee 

on Bang Disease, 35th 
annual meeting.. ....... 196.51 

Cash balance, December 1, 
193 1 .................. 1,053.43 

82,441.28 ' 

CURRENT ASSETS-U. S. Treasury Certificates. . . . . . . . . . . . . . . . . .  $2,300.00 
U. S. Liberty Bonds. ........................ 1,500.00 
Cash balance in bank ...................... 1,053.43 

$4,853.43 
LIABILITIES-None. 

STATE MEMBERSHIPS 
Alabama 
California 
Colorado 
Connecticut 
Georgia 

I n b n a  
Iowa 

Illil?ois 

Kansas 
Kentucky 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Montana 

Nebraska 
Nevada 
New Hampshire 
New Jersey 
New York 
North Carolina 
North Dakota 
Ohio 

U. S. Bureau of Animal Industry 
Canada Department of Agriculture 

Oklahoma 
Pennsylvania- 
South Carohna 
Texas 
Utah 
Vermont 
Virginia 
Wisconsin 
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