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Report of the Proceedings. 

Thirty - second Annual Meeting 
of the 

of the 

United States Live Stock 
Sanitary Association 

Chicago, Illinois, December 5-7, 1928 

5 WEDNESDAY MORNING, DECEMBER 5, 1928 
The opening session of the thirty-second annual meeting of the United . 

States Live Stock Sanitary Association, held at  the La Salle Hotel, Chicago, 
Illinois, was called to order at 10:15 a. m., by President C. A. Cary. 
PRESIDENT CARY: Gentlemen, it is with pleasure that I call to order the 

thirtysecond annual meeting of the United States Live Stock Sanitary 

The first thing we have on the program this morning is an address by Dr. 
Arnold Kegel, Commissioner of Health, Chicago. Dr. Kegel! (Applause) 

. Association. 

k OPENING ADDRESS 
By DR. ARNOLD KEGEL, Chicago, Ill. 

Commissioner of Health 

* MR. PRESIDENT AND GENTLEMEN: 
It is my pleasure to extend to you a welcome to Chicago and 

to the Chicago Health Department, and to offer to you any 
facilities which we may have and which may be of interest or 
value to you. 

I am not going to make a long talk. I just wish to touch a 
few of the high spots of our activities in the Health Department 
in which your interests and our interests probably meet on a 
common ground. 

Tuberculosis, in spite of many years of interest and conccn- 
trated efforts, remains perhaps the largest problem that we have 
before us. Although the tuberculosis rate has been dropping in 
most all the ages of human beings, this year we find that there is 
an increase of tuberculosis, especially in young people. We view 
with considerable alarm that young folks, fourteen, fifteen and 
sixteen years of age, should have an increased rate in tubercu- 
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losis. We are analyzing the situation, analyzing our figures, and 
we have not yet come to  conclusions as to what might be the 
cause. We are using every means to  keep down the incidence of 
tuberculosis. We are making thorough examinations .of as many 
school children as possible. Every case of tuberculosis is traced 
down to its source, every contact is watched closely, and every 
case of tuberculosis is isolated. In many cases, this much be 
done forcibly and it falls upon the Health Department to do this 
very disagreeable task. 

For so many years tuberculosis was not considered contagious 
in the same light that smallpox, scarlet fever and typhoid were, 
and it is hard to educa'te even the doctors-to the necessity of 
isolation. However, we are going ahead with our police work in 
this respect. 

We are hoping to attick the problem from a new angle at this 
time. We are instituting in the schools of Chicago a thorough 
and very comprehensive system of examination of every school 
child as well as pre-school children. 

We have recently completed a survey of the children in the 
schools. We examined 156,030 school children and found that 
85 per cent of them had defects of some kind or another, and 71 
per cent of them had defects which were severe enough to require 
some sort of corrective measure. These conditions consisted 
mainly of those of malnutrition and anemia, rickets, diseased 
tonsils, diseased teeth, orthopedic defects, defects in eyesight, 
and other conditions which are a handicap to the'child, and 
especially a handicap in the way of progress, and which keep down 
its health in later years.. We hope by eliminating all these defects 
that we will raise the resistance of those children, especially 
against tuberculosis. 

We were considerably interested in the work of Calmette, and 
this summer I designated two men to  go over to Europe to study 
the Calmette method and its results. Dr. Hoffman, a very able 
man, capable of making a fair survey, visited the north of Europe, 
Norway, Sweden, Denmark, Germany, Austria and England. 
He found that a t  no place in Europe is the Calmette method of 
vaccination against tuberculosis accepted by any official agency. 
There is a great deal of discussion concerning vaccination; there 
is a great deal of argument pro and con, but nowhere has anyone 
in authority felt justified in taking up the matter.' 

The Germans and the Austrians were particularly averse to  
the Calmette system. Dr. Juhnke visited the southern countries 
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in Europe, Belgium, Italy, France, Spain and Portugal. Out- 
side of Calmette’s laboratory, he found little to support his work, 
so that it seems that Chicago, at  least, will not take up vaccination 
against tuberculosis according to Calmette, for some time to 
come. We will have to have a good many more figures. (Applause) 

Chicago’s milk supply is protected as much as it is humanly 
possible to protect it, we believe. We regret very much the 
necessity of sbutting off on an average of 100‘farms a day on 
account of faulty sanitary conditions and on account -of late 
tuberculosis * certificates and other conditions. However, we 
have felt it a necessity to do that, especially this summer and this 
fall, when the bacterial count in milk mas rather high. We 
understand that this condition prevailed in other.parts of the 
country as well as here. However, we covered 100 per cent of 
the milk that came into Chicago. 

I have just been asked, a few moments ago, by some members 
o.f your society to permit them to go over our system of inspection, 
and I want to extend the invitation to the rest of you. If any 
of you wish to investigate or go over our system and give us any 
suggestions for improvement, or if me can give you anything 
toward it, I believe it would be of mutual benefit. 

I am not going to say anything concerning a very interesting 
piece of work with regard to tuberculosis in cattle that I attended 
in Springfield about a month ago, when Dr. Larson, Dr. Laird 
and the others terminated their experiments on vaccination 
against tuberculosis in cattle. I believe Dr. Larson and Dr. 
Evans are going to present this tomorrow. It was a very inter- 
esting piece of work. Although it was disappointing, I believe 
it is a step forward in our understanding of the condition. 

Chicago has been particularly ‘free from undulant fever among 
humans as far as we know. I recently wrote a bulletin on the 
subject, drawing the medical profession’s attention to the disease, 
and shortly thereafter one doctor found two cases in his practice. 
The fact that one doctor found two cases in his practice does not 
mean that we are entirely free of undulant fever among all the 
patients in Chicago. It means that one doctor happened to be 
quite alert and found the condition. We may have many, 
many more cases. It is singular that both these cases came from 
outside the city. They had been away on their vacations and 
had been drinking milk which was not pasteurized. 
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Ninety-eight per cent of Chicago’s milk is pasteurized a t  145 
degrees. We have had many requests made to bring it down to 
144 or 143, but each time, as we are just on the verge of cutting 
it down a degree, something comes up. The last time, just as we 
were on the verge of permitting ’it, there was an outbreak of 
typhoid about 100 miles from Chicago, in which there were 94 
cases before we were notified of the condition. We felt, then, 
that it was a pretty safe thing to keep our pasteurization up at 
145 degrees for a while yet at  least. 

The Health Department has been taking a special interest of 
late in tuberculosis in poultry. Our Dr. King, with his staff 
of veterinarians, is making examinations of thousands of poultry 
each day, and it has been a revelation to me to find the large 
number of poultry that are affected with tuberculosis. Dr. 
King will make a report of that a little later on, when his figures 
are completed. 

We find that it is impossible to use ordinary inspectors, espec- 
ially of the political type, for investigating tuberculosis in poultry, 
and we are e m a t i n g  those men at  this time and replacing them 
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with veterinarians entirely. (Applause) 4 
May I extend to  you again an invitation to come over to the 

Health Department or to let me know if there is any thing in 
particular that you are interested in. Obviously, I can not cover 
all the subject here now, but if there is anything of special 
interest at  any time while you are in Chicago, please let me know. 
Thank you. (Applause) 

‘ 

PRESIDENT CARY: President Coolidge, in his last message to Congress, 
said, “The present condition is satisfactory and the future is optirmstlc.” I 
think from Dr. Kegel’s speech that the present condition of Chicago is some- 
what satisfactory and the future is optimistic, for the good work that will be 
dgne .here along lines of sanitation. 

I should much prefer not to give you some of the advice I may hand out to 
you this morning, and I should much rather have an alibi something like the 
young nigger woman had in our city of Mobile. Saturday night she went to 
her mistress and said, “Miss Mary, I am going to gct married tomorrow and 
I may not be back Monday morning.” 

Monday morning came around and the cook came in on time as usual, 
Mary said to the cook, “What is the matter? Didn’t you get married yester; 
day?” 

“Yes,” she said, “I got married and we were going to take a honeymoon, 
but John said he wanted to go !o Memphis and I had been to Memphis so 
he took an alibi.” 

‘Why,” she said, “what do you mean by that?” 
She said, “I sent my sister.” (Laughter) 
I should rather have somebody else deliver this address which I am going to 

give to you. I should take an alibi, but I can’t do it very well. 

, 
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I want you to remember that I regard the situation as a whole in all the 
states, and the feded work as far as I know,.very satisfactory. I believe the 

and other parts of North America, has moved dong progressively 40 -*at 
advantage to all the country conccrned. I a.m not prepared to gwe you 
details, but I want to go over a few things that have come to me through 
the years I have bad in this line of work. I don’t know whether I am right 
altogether, because I don’t know a lot of things. The older I get in this work 
the more I find there are a lot of things we don’t know and that we have been 
working along theoretical lines in some ways and haven’t gotten where we 
ought to be in some things. 

- 
m work in general through the entire United States, and, as far as I know, Canada 

L 
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By C. A. CARY, Auburn, Ala. 

MEMBERS OF THE ASSOCIATION AND GUESTS: 
Let me review some of the diseases a little. I am not going to 

try to review them all in the brief time I have, but I want t o  
review some of the diseascs which we are trying to handle under 
our dominion, the live stock sanitary work of these United States. 

One of the first things we have to know and must know, if we 
are going to control, prevent or eradicate a disease, is the cause 
of that disease. That seems very sinipk in a good many of them, 
but when you come to analyze each one of these diseases and to  
look at  them squarely and fairly and be honest about your 
opinion and the other fellow’s opinion as to what we know, you 
find we don’t know a lot about some of thFm, and yet we are 
trying to handle them. I will take up some of these individually 
to show you what I mean. 

TICK ERADICATION 
I shall take up the one with which I am most familiar and with 

which we have done most of our work in the South, that is tick 
eradication. What do we know about it? We know its cause; 
we know the hosts of this cause and the carriers of it, and as far 
as we know all there is to know about it is the animals it is in 
and wherever else it is found. That knowledge gave us this posi- 
tion: We found out where to fight it at  its vulnerable point. 
Knowing that this parasite had different hosts, we decided to  
attack’it in the host that we could destroy. In other words, we 
wanted to stamp it out by the stamping-out method. And we are 
doing it over great areas and it is not returning unlcss we return 
some of thcse factors that carry the infection. I don’t know of 
any disease that I have ever worked with in which we have 
accomplished so accurately and completely the process of eradi- 
cation. Of course this means the control and prevention of the 
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disease, but in the end it is eradication. I want you to get that 
point. 

I want to project this problem to you. We are never going to 
get rid of any disease without eradication. I could give you the 
details of this and you mould have it and get it in print, but I am 
not going to stop to worry you with the details. I want to take 
up the next disease that is most considered or has most attention 
and is referred to by Dr. Kegel as the great disease of man and 
animals, and that is tuberculosis. 

Just a moment about that: We handle it, yes; we control it, 
yes; we prevent a lot of it, yes; and we eradicate it up to a certain 
point. We have gotten along that far. As we go along with it 
we annihilate the source of the trouble. What is the end? 
Eradication. That is successful. The only trouble is that when 
n e  think we have got everything we go back and find something 
that we have left behind once in a while. We find that in tick 
eradication. We have left behind some infestation of ticks and 
we have to go back and get it. Right now I gather from the talk 
given yesterday at  the research meeting over at  the Sherman 
House that some places they are leaving infected soil. We don’t 
know all about that yet. There are some points there that we 
haven’t got. We have to go back and get them. It isn’t a qucs- 
tion of how much we talk about methods and everything else, it 
is getting all infection before we get rid of it, before we eradicate 
it. The end is eradication there just as in tick fever, and that is 
the only salvation if we are going to  get anywhere with it and 
annihilate it. Every once in a while somebody says that can’t 
be done. I know when me started out we didn’t know what we 
could do with tick eradication. The fact of the matter is I met 
with the first men that started in tick eradication; about four out 
of six of the men that met in Atlanta to start the movement, 
statewide and country-wide, mere opposed to it and said it could 
not be done. A lot o€ men now say tuberculosis cannot be eradi- 
cated, but it can and it mill be done, especially in domestic 
animals, if me keep up the fight. We have it to do. (Applause) 

ANTHRAX 
I am going after a different kind of disease, just a little bit 

different than either of these. I just want to say a few words 
about anthrax, because it gives a type that is entirely different 
from these two types. That is a more difficult germ to kill. 
There is going to be no difficulty about our stamping out and 
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e 
destroying all the cattle that have anthrax if we get after it, 
but there is going to be the most difficulty in destroying that germ 
in the soil and the infected places because it is a peculiar germ in 
spore formation that lives a long time, how long wc don’t know. 
I have in my laboratory some dried blood that was collected in 
Mississippi in 1889. We use that dried blood to secure our cul- 
tures of anthrax every year in the laboratory for just about 
forty years. That, of course, is blood protected in a hermetically 
sealed bottle, but how long does it live over on the deltas of the 
Mississippi? Have we ever worked it? No. Wc don’t know a 
lot about it. Oh, you say up in the laboratory it will do so-and- 
so. I want to tell you out in the field it is different from the 
laboratory and you don’t know a lot about this field condition. 
Some of you laboratory men rather make me tired once in a 
while mhcn you tell me how to annihilate anthrax. 

QUARANTINE vs VACCINATION 
I have been in the laboratory and I have been in the field now 

for I don’t want to tell you how long, but it is a long time. I 
had outbreaks of anthrax in my state, and I want to tell you it 
comes right down to this question of destruction of the cause. I 
had a whole township infected with anthrax from buzzards from 
Mississippi. It was a range country, and everybody said, “When 
you have that, that is the end of it with you; you are going to 
have it all over your state.” If I had listened to some of you 
laboratory men and some of the veterinarians in my statc who 
wanted to do a little commercial work down there, we would 
have it yet. The first thing I did was to put a quarantine on it. 
I wouldn’t let a veteriparian go in there and give vaccines. God 
knows we have spread more anthrax with vaccines than we ever 
got rid of in this country. (Laughter) Don’t get mad a t  me if 
you don’t agree with me. To prove what you have got to do, I 
fought on the firing line, and what did I do? We haven’t had 
an anthrax case in that territory since. I can take you there and 
show it to you. I wouldn’t let a man go in there and vaccinate. 
I put range riders in there, and if a cow died, we didn’t let a dog 
or any animal get to her until we burned her. That was seven 
or eight years ago and we haven’t had a case of anthrax in that 
territory since. I don’t say it is gone; I don’t know. But it 
wouldn’t have been gone if I had let them go in there and apply 
a palliative treatment and let them die and let the buzzards and 
dogs carry it over and plant it. I don’t say we got rid of it, but 
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we did certainly wipe out a lot of it or we would have had more of 
it show up a t  this time. That is what we want, sensible methods 
that work in the field as well as in the laboratory. 

I would not talk this way to you but you know I am no spring 
chicken any more and maybe this is the last time I will get to 
shoot a t  you and I am going to hit you good and hard. (Applause) 
And mark you, I don’t say that we are not doing anything to 
control anthrax in the South. The states are working very well 
with the cbnditions, and I am going to tell you a little, as the 
Doctor said this morning, about political influences. I have a 
little on infectious abortion, but I will leave that and print it 
with some other points. The time is rather short and I am not 
going to bother you with that because it is a live wire right here 
and we hardly know about some of it, enough for me to discuss 
it. I will leave these experts to tell you more about it than I can. 

Just a word about poultry diseases. We have just taken up 
this poultry question, and when we took’it up, I went over the 
field pretty well on literature and the pathology of poultry, and 
the first thing I said to myself was, “If I am going to do anything 
in live stock sanitary work in the way of controlling, preventing 
and eradicating poultry disease I have-got to know more about 
it.” That is the first thing I said. Now why? Because nearly 
all of the pathology and a lot of the etiology of poultry diseases 
have been worked up and have been written up by men who 
didn’t know pathology. Yesterday in the research work, men 
read pathological work that had never been put out before on 
some things that we thought we knew. I said to myself when I 
took this thing up, “In the state of Alabama we have got to 
know more,” and it is coming out just as I anticipated. The 
research veterinarians have got to work over the pathology of 
poultry diseases, the causes of poultry diseases, and where these 
poultry germs and other things live, before we can eradicate 
poultry diseases. 

No AVIAN TUBERCULOSIS IN ALABAMA 
We made a good start in bacillary white diarrhea. We made 

a good start in tuberculosis of poultry. Let me say just a word 
about tuberculosis. It is a funny thing to me that when I want 
to give a demonstration at our short course for veterinarians in 
Alabama, I have to  send to Illinois or somewhere else to get 
birds to give demonstrations. As far as I know, I haven’t seen 
a tuberculous chicken in the State that was not imported into 
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the State. Isn’t that remarkable? What does that? I don’t 
know, but it is true. 

Now there-is a problem. Some of you fellows who don’t get 
out in the field as I do and go back and forth from laboratory to 
field, don’t see these things. Every once in a while somebody 
says to me, “Why, you are not doing the right thing. You are 
dean of a college, State Veterinarian, and too many things.” I 
want to tell you this: I will stack my state up against any of 
them right now. (L-aughter and applause) 

I ain not going- to tell you the good and bad things about this 
white diarrhea disease and tuberculosis in chickens because we 
haven’t any of them. I am not coming up here to tell you what 
to do. It is your problem and my problem. The first thing you 
know I am going to stick a quarantine on all you people up here. 
(Laughter) When they had foot-and-mouth disease in Texas, I 
stuck a state-wide quarantine on Texas and said they couldn’t 
take anything out of the State. Everything was under embargo. 
Some little fellow in Texas who had cotton and oil out there 
wanted to know what I meant by everything. I wired him back 
and told him to go to the dictionary and find out. (Laughter) 

Let me talk about a different kind of disease than what I 
have already talked about. I want to say just a few words about 

know it is about as widely distributed, probably more so, as 
tubcrculosis, especially in hogs. I have no fight to make on what 
has been done. I say the anti-hog cholera serum discovery and 
thc double treatment was one of the greatest things ever done. 
Let’s look it squarely in the face. Have we eradicated hog 
cholera? 

L hog cholera. We have that and you have that. So far as I 

HOG CHOLERA 
It is a filtrable virus. Where 

else do we know it lives? Has anybody found it definitely 
anywhere else but in the hog, in any of the other animals? 
Why does it come in the same old way that it canw before we 
got hog cholera serum and virus? There is a problem. I honor 
the men who have gone as far as they have and I believe it is a 
great work, but has it brought what we ought to get and has it 
eradicated hog cholera? Just look over your own field. You 
needn’t take what I say. It still 
comes in waves. It is one of these filtrable viruses. 

We know it is in the hog. 

We haven’t eradicated it. 
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Dr. Kegel said something about smallpox. You may not have 
as much of this history as I have. I am not a human physician 
but I know something about smallpox. If you lived in the nigger 
country like I do, you would know something about it. (Laughter) 
Jenner, way over a hundred years ago,.discovered cow pox vac- 
cination of men would prevent virulent smallpox in men, and they 
commenced to use it and they did have a lot of good just like we 
have done with hog cholera. They have broken up little out- 
breaks here and there when they have run their course and 
probably stopped the immediate infection in a way. Just as he 
said about this disease of typhoid out there, when they, dropped 
the bars or let down the sanitary requirements, the cleanliness, 
the care of milk, typhoid came back. When we in the South 
don’t look after thc ncgro and he gets filthy and dirty and under 
bad conditions, he gets smallpox just as he always did. Have 
we annihilated smallpox? We haven’t annihilated smallpox, we 
haven’t eradicated it; in all these hundred years or more, the 
human physicians haven’t eradicated it. Now why? Because 
they don’t know enough about where this smallpox virus or . 
cow pox virus lives. They say it lives only in the animals, but 
how do they keep it up all the time? How does i’t come about 
when we have a looseness in sanitary requirements? In other 
words we don’t know all about it. And I want to drop this 
remark: Vaccination never eradicated a disease except tem- 
porarily. Write that in the history if you want to. It never has ~ 

done it. Let’s go to a few others of this kind. 
FOOT-AND-MOUTH DISEASE 

Just take foot-and-mouth disease caused by a filtrable virus. 
What has Germany been doing and some of those European 
countries? They have been trying all kinds of sanitary treat- 
ment. Some of them projected vaccination. Have they got rid 
of it? Doesn’t i t  come out there in cycles and waves? How did 
we get rid of it? By the stamping-out method, by getting rid of 
and destroying all the animals and every bit of the infection. 
That is the only way. We never controlled it by laws to amount 
to anything. The fact of the matter is, one time down in Texas 
one uncontrollable Texan said they wouldn’t let him do it. 
Judges got out an injunction against getting rid of foot-and-mouth 
disease. They had to dissolve that in about a week and they 
went on and got rid of it. It took two trips to do it, but they did 
it.  How did they do it? By the stamping-out method. They 
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didn’t do it by vaccination. We sent a commission over to 
Europe to discover some method of vaccination or what not, I 
don’t know. I said, “I hope to God they never find out a method 
of vaccination.” (Laughter) I just want to look these fairly in 
the face because you are live stock sanitarians. What have you 
got to do? Some things you can only control. Some things you- 
can only slightly prevent. There are a lot of diseases you can 
destroy and eradicate. That is the end of our work, eradication. 
I don’t say it can be done in all these things, because it cannot. 

Probably you have heard enough of my individual experience 
and ideas of what we are going to do. How are you going to do 
them? I don’t know, but that is one of our problems, to find out, 
and I am a little bit tired of laboratory inen sitting up in the 
laboratory and telling me just how to eradicate disease in the 
field. (Laughter) I am not opposed to laboratory work, and they 
are good workers and they are the kind of men we want and we 
want a lot of good ones. I just tell you this: All honor toDr. 
Theobald Smith for discovering the cause and the carrier of tick 
fever, but if we had listened to Dr. Cooper Curtice or Dr. Smith 
in the eradication, we would have been about where we started. 
They didn’t know how to handle this in the field. In all my 
experience I have never worked in a country in any year where 
we did not get something new that worked better and faster than 
anything we had ever had before. That was taught to us by 
experience. You know Patrick Henry, when he made his famous 
speech in St. John’s Church, said, “The greatest light of the world 
is the light of experience.” We have an idea the laboratory man 
can furnish us everything. I have no fight with him a t  all, not 
a bit. 

Let us get clearly in mind immunization is a temporary 
makeshift that we use when we don’t know what else to do. 
(Laughter) You go after it when you haven’t got anything else 
because you have got to earn your salary. (Laughter) 

I have a few words of advice to this Association, and SOMC 

words to the live stock sanitary men. First I am going to pay 
my respects to the politician who interferes with live stock 
sanitary work. (Laughter) 

SEPARATE SANITARY WORK FROM POLITTCS 
This is what we want: Separation of live stock sanitary work 

from fedcral, state, county and local politics. Every sanitarian 
who has had field experience knows that politics has made the 
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work of control, prevent,ion and eradication of animal discases 
cost more, take more time, than any other public or private 
factor. I studied this statement, and I make it and am going to 
have it printed in the report so you can read it. I am not refer- 
ring to any criticisms on this state when I give you a notice of 
what has occurred in tick eradication. One state in the South, 
since tick eradication has begun, has spent $20,000,000 and has 
but one or two counties clean of ticks. That has not been the 
fault of the workers or the gvvernment workers. No! It has been 
the fault of the politicians who interfered with the work, and they 
are about where they were when they started. Think of a state 
spending $20,000,000 and having got nowherc. I am not criti- 
cizing anybody. These are the conditions there. Isn’t that 
enough to indict a political machine that obstructs good work 
like that? 

Just a word about what the Doctor spoke of this morning, 
human sanitary control. We have all the advantages of them in 
the world. They are obliged to take palliative measures onde in 
a while because they can’t kill a man to get rid of the disease. 
They are obliged to take these temporary acts because they can’t 
kill all the children when they get diphtheria. 
annihilated that disease? The other day right down in my town 
the doctor had a bacteriological examination of the child’s mouth 
and it had diphtheria. Everybody said: “You oughtn’t to havc 
that. What is the matter? Eradicate it.” I said, “That is not 
my work, that is the physician’s work.” Rut that shows you 
that some of these emergency methods, palliative methods, to 
get by, don’t get at the source of the cause. In  humanmedicine 
they cannot control quarantines like we do. Human people 
won’t stand for quarantine. You can’t put them within a fence 
or a house and lock them up, unless they are in the penitentiary. 
But they get by somehow. 

I am not here to knock human physicians, but I want to men- 
tion this fact to  you: You hear about this grcat eradication of 
mosquitoes. If it were not for the screens, the improved houses, 
the drainage, and the clean-up, we would be eaten up in the South 
with mosquitoes. They talk about eradicating them. I don’t 
know anything about the yellow fever. They have done-a good 
deal of good work; I don’t say they haven’t. But pouring oil 
on the water is a mighty defective method of getting rid of the 
mosquitoes in our territory. I don’t know about Chicago, but 
it doesn’t work with us. It doesn’t get rid of them. Putting 
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mosquito-killing minerals in the water doesn’t do much good. 
Drainage and cleanliness are the. greatest things in the world to 
get rid of mosquitoes, as well as all filth diseases. 

THE INFLUENCE OF POLITICS 
How are you going to eliminate politics from the State Board 

and from the Federal Department? Somebody said they haven’t 
got it up there. I don’t know what they have in Washington if 
they don’t have some of it. I am not saying it affects the animal 
industry department more than others. I have seen some times 
when they had some influence on the Secretary of Agriculture 
somehow or other. I don’t know how it came about, but it was 
there. It permeates the make-up of politics from Washington 
down. That is what it does. You need not tell me that it doesn’t, 
because it does. That is its influence. If you can get live stock 
sanitary men so placed that they are entirely without the sphere 
of the politicians, you have the best results in the world if you 
have good men to work it. 

I want to say one thing about the states that change state 
veterinarians every year and sometimes twice a year. (Laughter) 
How do you expect a state veterinarian to learn anything about 
his business in a year or two years? He would hardly get the 
A B C of it in four years, and.most of you change state veter- 
inarians every time you get a new governor. How you can elim- 
inate that I can’t tell you; that is your work, but let this Associa- 
tion take that problem up to see if we can’t get the sanitarian 
outside the control of politicians so he can be honest. You know 
they won’t hardly let him be honest if he wants to. I have seen 
so much of it, and have had so much fight about it myself, espec- 
ially all along the lower lines of the politicians in my State. I 
have one county which is the last county in $he state that has 
ticks in it. I have had them in the Supreme Court four times. 
Every time I whip them in the Supreme Court they take an 
appeal. I am going to fight them if it takes all summer. (Laugh- 
ter) 

Now a few more suggestions. I am not giving you any panacea 
for political eradication. (Laughter) I am just telling you about 
a few things that I think we could work out. The old subject of 
standardization and uniform laws has been discussed and I am 
not going to take that up. I just suggest that we look that 
matter over. 
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CONVERSATION AD LIBITUM 
Just a word about this Association. I have been this year the 

- head of this Association, and orie year I spent at  the head of the 
American Veterinary Medical Association. I want to say a few 
words about the work of these associations. They are both very 
much alike in some things., They have some defects. The greatest 
defect about both organizations is they have top-heavy, over- 
loaded deadwood in committees. What do I mean by that? 
You have a committee with seven, eight, ten or fifteen on it, 
and when they get together they talk. Most of you have never 
been in a faculty meeting in a college, have you? It would remind 
you sometimes of a lot of old women in a sewing circle. (Laugh- 
ter) They talk, talk, talk, and get-nowhere. Each committee 
with $x or eight members has at  least five to’six that are dead 
timber. Three men on a committee can do all the work and do 
it better than a dozen. I have found this out from experience. 
I sit in with the committees sometimes in an organization, and 
by George, I can’t get in a word edgeways. They talk and talk 
and do nothing. When you push them for activity, they say, 
“Let’s wait for some other day.” 

Let’s correct that in this Yiganization. Let’s cut down this 
committee work. Then if a committee has to travel anywhere 
you don’t have a lot of extra expense to be carrying this big com- 
mittee around doing something that you get nowhere with: I 
believe that is a vital thing of interest. I mill admit when you 
appoint three men on a committee you are going to be more care- 
ful about appointing them. You are going to appoint good men; 
if you don’t, you will be responsible for them. 

Just another word about this organization. I hate to make some 
of these suggestions, but as I told you, this is the last time I am 
going to shoot a t  you. The name of this Association should be 
changed, just the same as the American Veterinary Medical 
Association. Why? It is no longer a United States association, 
in fact it is an American association. Why not say so? That is 
obvious. It needs no discussion a t  all. We ought to  have it 
called “The American Live Stock Sanitary Association,” just the 
same as the American Veterinary Medical Association changed 
its name years ago from the United States Veterinary Medical 
Association. That is consistent. 

One more, and I will have done. Some may not like what I 
have to say here, but nevertheless I feel it is my duty to say it. 

Y 
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Remember, in saying this I have no fight on any class of people or 
anybody else, but I have come to this conclusion through years 
of experience in handling these products and that is this: The’ 
potency, real value and standardization of biological products 
should be more rigidly controlled and regulated so as to protect 
the houses that make them and also the public that uses them. 

I thank you, gentlemen.. (Applause) 
PRESIDENT CARY: The next thing on the program is the report of the 

SECRETARY DYSON: I have nothing a t  this time except the financial 
Secretary-Treasurer, Dr. Dyson. (Applause) 

- statement. 
FINANCIAL STATEMENT 

RECEIPTS 

388 @ $2.00. ......... .$ 776.00 
State memberships 
31 (see list) @ $25.00. .. 775.00 

Reports sold. ............ 188.00 
Interest on U. S. Bonds and 

Treasury Certificates. ... 88.75 

1 Membership dues 

TOTAL RECEIPTS. ....... .$1827.75 
1927 Cash Balance.. ...... 137.14 
1929 Prepaid memberships 37.00 

DISBURSEMENTS 
Printing 1927 reports(1100)$ 499.82 

Postage. ................ 87.43 
Tuberculosis Committee 

expense. .............. 92.00 
Nutritional Committee 

expense. .............. 3.81 
Tick Emdication Com- 

mittee expense. ........ 5 -81 
Clerical hire. ............ 50.00 
Containers for reports.. ... 24.25 
E ress. ................ 10.58 
T z g r m s .  .............. 11.61 
Typing committee report . .75 
Exchange. ............... .20 
Printing and stationery.. .. 41.65 

Stenographic report. ...... 122.53 

Circular letters.. ......... 3.85 

TOTAL COST OF MEETING.. $ 954.29 
Investment-Five $100 

U. S. Bon ds... ......... 525.70 
Cash Balance, December 1, 
1928.*. ................ 521.90 

$2001.89 $2001.89 
CURRENT ASSETS-U. S. Treasury Certificates. ................. .$2000.00 

U. S. Bonds.. ................... ............. 500.00 
Cash Balance in Bank. ...................... 521.90 

LIABILITIES- 
* 

Alabama 
California 
Colorado 
Connecticut 
Florida 
Georgia 

Indana 
Illiqois 

-None. 
STATE MEMBERSHIPS 

Iowa 
Kansas 
Kentucky 
Maryland 
Minnesota 
Massachusetts 
Mississippi 
Montana 

Nebraska 
New Hampshirs 
New Jersey 
New York 
North Carolina 
Nevada 
North Dakota 
Ohio 

$3121.90 

Oklahoma 
Pennsylvania 
Texas 
Utah 
Vermont 
Virginia 
Wisconsin 

U. S. Bureau of Animal Industry 
Canadian Department of Agriculture 
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PRESIDE~T CARY: Gentlemen, you have heard the financial report of the 
Secretary-Treasurer. What shall we do with it? 

. It was moved, seconded and carried that the report as read be 
adbpted. . . . 

. 
. . . President Carymadeannouncement.s. . . . 
. . . The meeting adjourned at 11 :40 a. m. . . . 

I ADJOI JRN MENT. 

WEDNESDAY AFTERNOON, DECEMBER 5, 1928 

The second session was called to order at 1:30 p. m., by President Cary. 
PRESIDENT CARY: We have for thir afternoon a very important program, 

especially the first part, on swine diseases. I do not know a man in the house 
who is not interested or ought not to be interested in this program. I mafit to 
tell the speakers that we are so short of time that I mill have to hold every one 
of them to the limit of twenty minutes, and the discussion of each paper to ten 
minutes. Do not encroach on this time any more than is absolutely neccssary. 
Take the time allotted to you and try to finish your subject. 

The first paper will be “Studies of Swine Flu,” by Dr. C. N. McBryde, 
Bureau of Animal Industry, Ames, Iowa. Dr. McBryde. (Applause) 

. . . Dr. McBryde read his paper on “Studies qf Swine Flu.” . . . 
(The paper rcad by Dr. McBryde was largely a compilation, with some 

additions of two articles on the subject of hog flu which bave already been 
published in the JOURNAL. The first of these articles was entitled “Some Ob- 
servations on Hog Flu and Its Seasonal Prevalence in Iowa,” which appeared 
in thc JOURNAL, June, 1927. The other was entitled “Investigations on the 
Transmission and Et-iology of Hog Flu,” which appeared in t.hc JOURNAL, 
July, 1928. The reader is referred to these two previously published articles. 
Editor.) 

DR. A. T. KINSLEY: Dr. McBryde’s paper is particularly interesting to most 
of us out in the Corn Belt. About two years ago we obtained many specimens, 
from different sections of the country, of a condition we designated as pul- 
monary edema in swine. From those lungs Dr. Ray was successful in obtaining, 
in a, large percentage, I can’t tell you just the percentage, an organism of the 
same description that Dr. McBryde has dcscribed as being isolated from the 
flu cases and the particularly interesting thing to  me is whether or not this 
pulmonary edema in swine, which is a non-febrile condition when it occurs as a 
separate entity, is in some way related to swine flu, whether i t  has the same 
association with this organism and what the significance really is. We dso 
find the organism associated, as Dr. McBryde has said, in some instances, with 
the Baciwus suiseptzcus in which case there is a febrile reaction. The organisms 
injected back into swine do not produce a febrile disturbance but apparently a 
marked toxemia and ultimately the swine apparently recover. 

PRESIDENT CARY : If there is no more discussion, we will proceed to the next 
paper. which is by Dr. Charles Murray, of Iowa State College, Department of 
Veterinary Investigation, on “Studies of Enteritis of Swine.” Dr. Murray. 

. 

. . . Dr. Murray read his paper entitled, “Studies of Enteritis of 
Swine.” . . . 

(The paper read by Dr. Murray mas practically the same as the one pre- 
sented a t  the 1928 meeting of the American Veterinary Medical Association, in 
Minneapolis. This wns published in the JOURNAL, February, 1929, as the third 
paper of a series entitled “Studies in Infectious Enteritis in Swine.” The 
reader is referred to this paper and the two previously published. Editor.) 

PRESIDENT CARY: We will go on to the next paper, “Post-Vaccination 
Trouble,” by Dr. E. A. Cahill, of Indianapolis. (Applause) 

. . . Dr. Cahill read his paper. . . . 

a 



Y 

c 

POST-VACCINATION TROUBLE-A POSSIBLE 
DIAGNOSTIC METHOD I.  

By E. A. CAHILL, Indianapolis, Ind. 

The status of swine diseases has changed considerably during 
the past several months and we are gradually developing a much 
clearer and a much more practical perspective of this subject, 
which has been exceedingly troublesome alike to sanitary officials 
and to practitioners. The clearer understanding which is now in 
process of development is due largely to the veterinary scientists 
who have given unstintingly of their skill and efforts in the study 
of certain diseases. The work of Murray, on necrotio enteritis,l 
McBryde and Niles,2 on “flu,” and Whiting, on swine dy~entery,~ 
are outstanding examples of the type of research which has beep 
in progress. These and other investigators have more or less 
definitely established the existence of specific diseases other than 
cholera and in so doing.have paved the way for additional studies 
and more practical diagnostic methods. 

While it is not yet possible to predict all of the benefits which 
will follow the identification of these diseasc:, there is one ex- 
tremely important result which in itself would justify the work 
which has been done and repay the investigators. For years too 
numerous to be creditable, there has been a general belief that any 
acute infection of.swine in this country could be diagnosed as 
cholera because other acute diseases rarely or never occurred ex- 
cept as a complication of cholera. This belief, challenged by some 
but accepted by many, has seriously handicapped the control of 
swine diseases. Now that its fallacy has been established, it is 
incumbent on those who are entrusted with the responsibility of 
disease prevention and control to liberalize their views and 
recognize those diseases which have been identified, as well as 
other troublesome conditions which exist but which are not yet 
well understood. 

For a number of years one of our most serious problems has 
been the condition which has become known as post-vaccination 
trouble. Our failure to devote to this problem the study which it 
deserves and our tendency lightly to diagnose cholera and recom- 
mend’re-vaccination, constitutes a serious indictment against our 
rights to the guardianship of the animal industry. When the 
owner of swine has his animals vaccinated against cholera he does 
so because he desires protection against disease and because he 
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has confidence in the simultaneous treatment. If and when such 
animals subsequently become sick, the owner feels that he has 
made a poor investment, his confidence in a valuable immunizing 
procedure is destroyed, and his failure to vaccinate regularly 
thereafter increases the number of susceptible animals and the 
danger of epizootics. The serum and virus which was used on his 
animals was produced and tested under governmental supervision 
and in all probability was used in scores of other herds with 
entirely satisfactory results. If a state or federal representative 
called in consultation merely diagnoses cholera and advises re- 
treatment, the situation is not improved nor is the owner's con- 
fidence restored. The practicing veterinarian or the sanitary con- 
sultant should be, and some are, able to analyze the situation, ex- 
plain the cause for the trouble and offer suggestions which will 
prevent a recurrence of the condition. Only by such a procedure 
can the owner be placated and his confidence in vaccination re- 
stored. To bring about the needed improvement in this respect 
two developments are essential. 

1. The field representatives of sanitary organizations should 
no longer maintain the attitude that all post-vaccination trouble 
is cholera, per se. They and their superiors should liberalize their 
views and field activities in accord with conditions which now 
exist. 

2. Efforts should be made to interest our veterinary scientists 
in this problem and their abilities and efforts should be devoted 
to a study of all of the factors responsible for this serious condi- 
tion. 

For many years I have been convinced that most of the errors 
pertainin8 to post-vaccination trouble are due to the failure to 
appfeciate properly the true significance and meaning of petechiae 
which are observed on autopsy. In such cases the two following 
facts are frequently ignored: 

1. Petechiae are normally present for two to three weeks 
following vaccination, even though the animals are not sick and 
show no visible reaction. Therefore, if the vaccinated animals 
are haboring chronic lesions and become visibly sick because virus 
is superimposed on a pre-existing condition, the problem becomes 
one of detecting the chronic lesions rather than overestimating 
the significance of the petechiae which are and should be present 
following the recent vaccination. 

2. A fact which is not generally appreciated is that hog cholera 
cannot be diagnosed merely because petechiae are present. * 
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Petechiae are hemorrhagic extravasations and indicate a sep- 
ticemia, a toxemia, or the existence of some other foreign sub- 
stance which is injurious to the normal defensive mechanism of 
the body. I$ is true that petechiae are generally present in 
cholera-sick animals but they may be present also in animals 
which are not harboring hog cholera virus but are affected with 
some other pathological condition. Therefore, when autopsy re- 
veals the presence of petechiae our professional ability must be 
exercised to determine whether we are dealing with uncomplicated 
hog cholera, with cholera and some other disease in combination, 
or with some other pathological condition to the exclusion of 
cholera. 

These statements are borne out by investigations which were 
made by the writer a number of years ago. This work was con- 
ducted to determine the degree of dependability which could be 
attached to petechiae as a diagnostic lesion and to determine the 

hog cholera. The results of these investigations were presented in 
*two papers, the first published in the November, 1923, issue of 
the JOURNAL of the American Veterinary Medical Association4 
and the second presented to this Association in December, 1923.6 

Our. experimentation was conducted by inoculating into sus- 
ceptible swine, the blood of animals which had sickened sub- 
sequently to vaccination. In  each instance one or more veteri- 
narians believed the trouble to be cholera while others believed 
it not to be. Ih every instance the animal whose blood was 
selected for inoculation showed extensive petechiation on autopsy. 

The 253 herds selected for study were divided into two groups. 
The first consisted of those in which sickness developed within 
thirty days following vaccination, the second represented herds 
in which sickness appeared more than thirty days after vaccina- 
tion. In each herd the blood of one or more typical cases was 
selected and after proper laboratory preparation was injected into 
susceptible swine. 

In the first group, where animals sickened within thirty days 
after vaccination, there were 183 herds. Of these, 144 (72.2%) 
proved negative to  cholera. In the group where sickness de- 
veloped later than thirty days after vaccination there were 70 
herds. Of these, 46 (63.9%) proved negative for cholera when 
susceptible swine were inokulated. 

While these findings substantiated the belief that most post- 
vaccination trouble is not cholera, it also clearly indicated that 

c 

* percentage of post-vaccination trouble cases which really were 

. 
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* 
petechiae cannot be considered a positive diagnostic lesion of 
cholera. The literature is replete with evidence to discredit those 
who believe that a diagnosis of cholera is justified by the detection 
of petechiae, but new evidence has recently been furnished by 
Pickenss and his collaborators. These investigators report their 
inability to demonstrate the presence of virus in the blood of pigs 
which on autopsy showed the petechiae formerly considered 
diagnostic of cholera. 

The accurate diagnosis of cholera can be arrived a t  only by the 
inoculation of susceptible pigs with blood from suspected cases 
but this is an expensive procedure and requires a number of days. 
There is, therefore, a great need for a dependable diagnostic 
method without the disadvantages of animal inoculation. 

We were impressed with the possibility of chemical or patho- 
logical changes in the blood of affected animals which might lead 
to a rapid and practical diagnostic method. The literature re- 
veals considerably less work on the blood of animals and par- 
titularly swine than in the case of the human. However, Din- 
widdie,’ in 1914, published a most comprehensive article on this 
subject which apparently has failed to obtain the amount of 
attention which it deserves. He describes in great detail a 
physiological study of the blood of normal pigs and of the patho- 
logical changes which occur in the blood of those affected with 
cholera, calling particular attention to the leukopenia which 
regularly occurred in cholera-sick animals. More, recently Shope, 
of the Rockefeller Institute, in addressing the Eastern Iowa 
Veterinary Medical Association, is said to have reported this same 
leukopenia. * 

Feeling that the possibility of a diagnosis by this means justi- 
fied thorough investigation, the writer, in collaboration with 
associates, has attempted to corroborate and extend the work 
previously conducted. We are afforded an excellent opportunity 
of studying the leukocytic count of animals in serum and virus 
production; including healthy, unvaccinated pigs, cholera-sick 
animals, those recently vaccinated, those vaccinated for several 
weeks, and also heavy, healthy hogs before and after they are 

I am presenting herewith only a summary of our findings to 
date. Data, references and an acknowledgment to my collabora- 
tors are attached hereto. 

* 

* hyperimmunized against cholera. 

1 

*Vide “The Study of the Cells of the Blood as an Aid to the Diagnosis of Hog Cholera,” by 
Paul A. Lews and Richard E. Shope, in the January, 1929, issue of the JOURXAL. 
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First, we attempted to  determine the normal leukocytic count 
of healthy, cholera-susceptible pigs. We found this to vary from 
10,300 to 16,600 leukocytes per cubic millimeter, with an average 
of 13,600. This figure is somewhat lower than that reported by 
Kohanawa. This author, as reported by the Veterinary Record, 
of October 6, 1928, obtained an average count of 20,620. Din- 
widdie, on the other hand, shows an average count of 11,800. We 
believe that this variation is not important, in view of the marked 
difference between these figures and the count which is observed 
in the case of cholera-sick animals. Variations in technic might 
easily account for the difference in results. 

We next attempted to obtain a picture of just what happened to 
the leukocytic count in the blood of pigs which mere inoculated 
with hog cholera virus in routine virus-production work. It was 
found that, whereas the average count before inoculation was 
13,600 per cu. mm., a diminution was observable very shortly 
after injection. Within 24 hours the average count had decreased 
to 4400 leukocytes per cu. mm. From this point until the ani- 
mals died or were destroyed there was a progressive leukocyto- 
penia. The leukocytes were counted twice each day and although 
there was revealed some slight variation, the count a t  no time 
exceeded 5100 and this gradually decreased until just prior to 
death, when the count ranged from 600 to 2200, with an average 
of 1596 per cu. m;m Again our figures are somewhat at  variance 
with those of Dinwiddic, since his average count was 6300. If, 
however, two of his atypical cases are omitted from considera- 
tion, his average is reduced to 4700. While the leukocytopenia 
which we observed was greater than that recorded by Dinwiddie, 
it is quite possible that the different methods used in collecting 
and examining the blood accounts for the variation. 

Since we had in a general may corroborated Dinwiddie’s find- 
ings, it seemed advisable to learn whether a leukocytopenia would 
be produced by bacterial infection. Consequently, two pigs were 
inoculated with pure cultures of Bact. paratyphosurn. Within 
twelve hours their leukocytes had dropped to 6800 per cu. mm. In  
twenty-four hours the count of one animal was 2400. At this 
point leukocytosis occurred and from the thirty-sixth hour until 
the end of the eighth day the count ranged from 19,000 to 11,000. 
During all of this time the animal was very sick and was destroyed 
at  the end of the eighth day for autopsy. The second pig, a t  the 
end of tmenty-four hours, showed a count-of 20,000 and from 
this point until the end of the fifth day the nuniber of leukocytes 
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gradually decreased to 7500. At  this point death occurred. It is 
interesting to note that this picture is considerably different from 
that which occurred in the case of cholera-sick animals. In our 
bacterial infection we had first a leukocytosis followed by a 
diminution in leukocytes which was rapid but which never 
reached the low count shown by cholera-sick animals. Of equal 
interest is the fact that the extensive petechiation which each of 
these pigs showed on autopsy might have permitted an erroneous 
diagnosis of hog cholera. 

Next, two pigs were inoculated with the buffalo strain of the 
hemorrhagic septicemia organism. In  twelve hours the counts 
had been reduced from the normal average of 13,GOO to 6800. 
Then, as in the case of the pigs which were injected with Bact. 
paratyphosum, a leukocytosis occurred. In  thirty-six hours one 
animal showed a count of 21,000 and the other 30,000. 

From this point there was a very rapid leukocytopenia. One 
animal died on the second day, showing a count of 4200. The 
second animal died on the fourth day, showing a count of 6300. 

In view of the information thus far obtained it seemed desirable 
to obtain a picture of the leukocytic reaction following the ad- 
ministration of the simultaneous treatment. Two healthy pigs 
were given the ordinary dose of serum and virus. The following 
day the leukocytic count had been reduced to 7300 and 4400 

a respectively. After twenty-four hours the decrease ceased and a 
gradual leukocytosis occurred until at  the end of the eighth day 
both animals showed a count of 14,000 per cu. mm. 

It appeared a t  this stage that there was considerable justifica- 
tion for the belief that whereas a leukocytopenia might develop 
following hemorrhagic septicemia or paratyphoid infection, the 
diminution in the number of leukocytes would not be nearly so 
great as in the case of hog cholera and that this fact could be 
utilized for diagnostic purposes as proposed by others. With this 
in mind we procured samples of blood from two herds which had 
become sick after vaccination. It mas believed that the trouble 
in the first herd was not hog cholera and that the trouble in the 
second herd was hog cholera. Blood from animals in each herd 
was subjected to bacteriological examination with negative re- 
sults. It was then filtered and two susceptible pigs \\iere injected 
with each sample. The pigs injected with blood from the herd 
which we thought did not have cholera, remained healthy 
although their susceptibility was later proved. 

* 
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The blood from animals in the herd in which cholera was sus- 
pected was injected into two litter mates of those used in the 
above-mentioned test. These animals became sick on the sixth 
day. The symptoms and autopsy findings were typical of hog 
cholera. However, their temperatures were at  no time as high as 
we ordinarily observe in pigs inoculated with virus. The day 
these animals died the leukocytic counts were 16,000 and 18,000 
respectively, instead of approximately 1700 as was expected. 
From the lungs and spleen of these animals Pasteurella suisepfica 
was recovered. 

The failure of these animals to develop a leukocytopenia in view 
of what clinically appeared to be cholera raises in our minds a 
number of questions which, in view of the limited time at  our 
disposal, it is not possible to discuss. Two, however,' are so 
obvious that they deserve mention: 

1. If our clinical diagnosis was correct, why was not the 
leukocytic count in keeping with that previously observed in the 
presence of virus infection? 

2. Assuming that in uncomplicated cholera we can regularly 
demonstrate a leukopenia, is this condition changed to a leukocy- 
tosis in the case of dual infection? 

It is realized that our work has been conducted on a com- 
paratively limited number of animals and that instead of clarify- 
ing, it beclouds the issue. It is presented, therefore, without 
conclusion and in the hope that it will stimulate greater efforts to 
develop this or other methods which may make the diagnosis of 
cholera easier and more accurate. 

8 
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PRESIDEKT CARY: We will proceed with the report of the Committee on 
Swine Diseases, of which Dr. Murray is chairman. 

DR. MURRAY; I want to make this explanation, which I believe is proper, 
since the reading of the la& paper. There was no dead timber on our Commit- 
tee, but your chairman is responsible for practically all that is said here and 
concurrence of the other members of the Committee was had by submitting 
the report to them. Some of the things said in this report sound so much like 
what Dr. Cahill gave that I really feared you would think we were in collusion. 
I did not know what he was doing in the way of a paper and what I say, I 
believe, is the opinion of all members of the Committee, all of whom have been 
consulted or have received copies of this report. 

. . . Dr. Murray read the report of the Committee on Swine Dis- 
eases. . . . 

REPORT OF COMMITTEE ON SWINE DISEASES 
DR. CHAS. MURRAY, Chainman, Ames, Iowa. 

Dr. M. Dorset, Washington, D. C. 
Dr. J. W. Connaway, Columbia, Mo. 

The sitiiation in respect to the occurrence of swine diseases shows some few 
changes the past year in cornparifion with the year preceding. There is forced 
upon us the conclusion that while hog cholera is of no lees importance, other 
diseases are of increasing importance, both as regards their effect per se and 
their influence upon immunization against hog cholera. There are reports of 
fewer cases of poet-vaccination trouble than last year and fewer outbreaks of 
necrotic entcritis. The recognition of the importance of swine diseases other 
than cholera comcs from all groups concerned in swine husbandry including 
swine-raisers, practicing veterinarians, state and federal control okcials and 
serum-producers. In times not so distantly past, most post-vaccination troub- 
les were looked upon as being either serum or virus breaks and the potency of 
the products was invariably questioned. Today, such conditions, while still 
rccognized, are mor2 generally regarded m having causes other thm impotent 
biological producte. 

In a recent questionnaire answered by 100 practicing veterinarians from all 
parts of one of our foremost hog-raking states, post-vaccination troubles are 
reported less common this year by 84 per cent of the correspondents. Sixteen 
per cent report more. Answers to the same question by a majority of the 
larger scrum-manufacturing companies show 70 per cent reporting fewer 
cases of post-vaccination trouble. As indicating the causes of such trouble, 
68 per cent of the veterinarians and 70 per cent of serum manufacturers report 
complicating diseases responsible. Twelve and one-half per cent of veterin- 
arians and 30 per cent of manufacturers namz insufficient dosage of serum as 
responsible. Only 214 per cent of veterinarians ascribe the trouble to impotent 
serum, while 17 per cent of them and 10 per cent of manufacturers view the 
decrease in number of post-vaccination troubles as due to the greater discrim- 
ination exercised by veterinarians in the selection of herds for simultaneous 
treatment. 

Of the diseases named as most important in contributing to post-vaccination 
troubles, necrotic enteritis ranks first according to the estimate of 42 per cent 
of veterinarians and 40 per cent of manufacturers. Intestinal parasites are 
ranked a close second and flu third by both groups. Seventy-eight per cent 
of veterinarians report swine-raisers of their localitie using better methods of 
hog-raising and 100 per cent of those reporting state that the effect of these 
better sanitary measures is noticeable in a corresponding reduction of swine 
troubles. In order of importance, the swine diseases,productive of losses of 
hogs the past season are enumerated by those answering the questionnaire as: 

Dr. E. A. Cahill, Indianapolis, Ind. 
Dr. W. B. Niles, Ames, Iowa. 

. 

1. Necrotic enteritis 
2. Cholera 
3. Intestinal parasites 
4. Flu 
5. Abortion 
6. Irifectious rhinit-is 
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7. Acute enteritis including pig scours 
8. Mange 
9. Tuberculosis 

From Illinois east, a pulmonary disturbance with lesions of such chronicity 
as to indicate quite conclusively that the infection was present.before vaccma- 
tion, is reported as representing the most common post-vaccination trouble. 
This condition seems to contribute to post-vaccination trouble to quite the 
same degree as does necrotic enteritis farther west. 

The effect of the bovine tuberculosis eradication work upon retentions and 
condemnations of swine at  federal-inspected shughter-houses IS . gratifying. 
Commissioner H. R. Smith, of Chicago, reports that condemnations of hog 
carcasses for tuberculosis are approximately 80 per cent less from apcredited 
than from non-accredited counties in the same general territory, while reten- 
tions are approximately 30 per cent less. Commissioner Peck, of South St. 
Paul, gives figures showing 83 per cent less condemnations and 19.6 per cent 
less retentions for his territory. Commissioner Boyt, of Sioux City, reports 
75 per cent less condemnations and 43 per cent less retentions. From the 
Omaha territory as reported by Commissioner Spencer, the figures am even 
better, with condemnations reduced 93 per cent and retentions nearly 80 per 
cent. Commissioner Knilans, of Wisconsin, releases figures which show-a 
decline of 33.7 per cent in retentions and 38.8 per cent in condemnations in 
market-run hogs of 1928, as compared with those of 1923, while in h o p  from 
accredited territory the decrease in retentions is 62.7 per cent, and in con- 
demnations, 100 per cent for the =me years. 

Federal reports from the Meat Inspection Division, according to Dr. A. E. 
Wight, Chief Tuberculosis Eradication Division, indicate that tuberculosis 
among smne is decreasing. In the year 1924, 15.2 per cent of all hogs slaugh- 
tered under federal supervision were retained on account of tuberculosis; 
while in 1928 the percentage of retentions was reduced to 12.1, or a reduction 
of 20.4 per cent. In  1924, 1.2 per cent of all retained hogs were condemned; 
while in 1928 this percentage waa reduced to 0.95, or a reductionof 20.8 per cent. 

The research work on swine diseases the p e t  year offers much encourage- 
ment, pointing to ultimate solution of some of the problems of swine chases. 
Much of this work is fundamental to applied treatment. Record of such work, 
as reported in various publicationp, come from: 

I. U. S. Department of Agriculture 
1. Biochemic Division 

(a) Investigations on transmission and etiology of hog flu. 
2. Zoological Division 

(a) Studies of losses through condemnat.ions due t.0 parasites. 
(b) Effect of Rwine sanitation in control of kidney worms. 

11. Department of Veterinary Science, Purdue University 
(a) Anemia in young pigs. 
(b) Swine dysentery. 

111. Vetennary Investigation, Iowa State College 
(a) Studies of dectious enteritis. 
(b) Vulvovaginitis. 

IV. Department of Animal Pathology, Rockefeller Institute for Medical 

(a) Study of the cells of the blood as an aid to the diagnosis of 

(a) Abortion in swine. 

(a) Susceptibility of suckling pigs to hog cholera. 

PRESIDEKT CARY: What Rhall we do with this report? 
DR. C. P. FITCH: I move that we accept the report of the Committee. . . . The motion was seconded and carried. . . . 
PRESIDENT CARY: Is there any further discussion? 

Research 

hog cholera. 
V. Depaitment of Veterinary Science, University of Missouri 

VI.  Department of Bacteriology and Sanitation, IJniversity of Maryland 



434 W. R. HINSHAW 

DR. J. W. CONNAWAY: I had hoped that Dr. Cahill in his work would not 
close it just as he did. That is, he said that it simply beclouds the issue, in 
regard to these post-vaccination troubles. That throws us back to where we 
were, except to bring out the fact that we do have other things than hog cholera, 
which I think is very important in our further handling of hog troubles. But, 
we have got hog cholera to deal with in a practical way. We must vaccinate 
and we have vaccination troubles and will continue to have them. The 
yestion is, what shall we do when a vaccination trouble arises? Shall we give 
t e owner of these hogs and the veterinarian who is unfortunate enough to 
have these troubles an alibi that will not satisfy and leave this man’s hogs to 
die? We caq’t do that. We must rely on those old pathological points that 
Dr. Law and Dr. Salmon found in work forty or fifty years ago, certain things 
that we now regard as the practicsl signs of hog cholera. These things are 
beautifully illustrated in some of those v old publications. I say that when 
’ any veterinariau h d s  these petechiatz kidneys and hemorrhages in the 
bladder, it is his business to revaccinate that herd. Just before I came away 
to this meeting, a veterinarian up mid-state had vaccinated a bunch of hogs. 
He had done more than that, he had vaccinated them with some bacterins 
prior to vaccinating for hog cholera. These animals were supposed to be 
healthy at the time of vaccination. Later on they came down with something 
that looked like hog cholera. But the veterinarian and a representative from 
the serum company that came there and looked over the situation decided that 
it was not cholera. The loczll veterinarian waa not satisfied, and sent down a 
couple of pigs to our laboratory to have an unbiaeed examination made (Of 
course we are always unbiased at the experiment stations) to see what this 
wm. Me found in both of these animals (my friend Dr. Crisler found it) all of 
those signs that we have been callin hog cholera-for years and years, and 
we advicred revaccination of that herfand we believe that the man who was 
sent there by the company ought to have advised exactly what we did. Now 
by saying this I don’t mean to say that that company’s serum was at fault, 
nor that the virus may be at fault, though I think the probabilities in this case 
are that the virus was at fault. I think when that serum was liberated from 
that company for use in the field, i t  was probably as good as any that could be 
made, but we know from experiments which we have made in our station that 
the vl~us in those hogs remains living for at least two or thrcc weeks, and any 
untowazd circumstance or condition to which these animals may be exposed 
during that period may bring down some of these animals with acute hog 
cholera. The sensible thing to do is to get into these animals just as much 
potent serum as you can. This is the practical phase of this subject. (Applause) 
PRESIDENT CARY: Gentlemen, we have quite a long pTogram to go through 

with and we will close the discussion unless there is something very important 
to be brought out a t  this time. If not, we will go on to the subject of poultry 
diseases. The first paper will be by Dr. W. R. Hinshaw, of the Massachusetts 
&Ticultural Experiment Station, on the subject of “Standardization of Bac- 
illary White Diarrhea Control Methods in New England.” Dr. Hinshaw. 

’ 

. 

. . . Dr. Hinshaw read his paper. . , . 
STANDARDIZATION OF BACILLARY WHITE 

DIARRHEA CONTROL METHODS IN 
NEW ENGLAND 

By W. R. HINSHAM, Amherst, Massachusetts 

Department of Veterinary Science, Massachusetts Agm’cultural 
Experiment Station 

One of the recommendations made by the Committee on 
Poultry Diseases for this association a year ago was, “That 
sectional meetings of men interested in bacillary white diarrhea 
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continue to be held for the purpose of furthering standardization 
of technic, manufacture of antigens, and interpretation of results. 
At  these meetings comparative agglutination tests should be 
macle. Autopsy of birds and a thorough study of the results ob- 
tained by each man should follow such procedure.” 

This recommendation suggested the plan for the New England 
Conference of Laboratory Workers in Bacillary White Diarrhea 
Control, which was held at  Amherst, Massachusetts, April 24, 
25 and 26, 1928. This conference was sponsored by the Depart- 
ment of Veterinary Science, Massachusetts Agricultural Experi- 
ment Station, and representativks from five of the six New 
England States invited were present. 

The purpose of the conference was, “To obtain cooperation 
between the six New England States; to attempt standardization 
of laboratory methods and equipment and for the development 
of better fellowship among the laboratory workers of this section.” 

The states represented were: Connecticut, by Dr. L. F. 
Rettger; Maine, by Dr. F. L. Russell and Prof. E. R. Hitchner; 
Massachusetts, by the entire Veterinary Department staff; New 
Hampshire, by Dr. E. M. Gildow; and Vermont, by Prof. A. W. 
Lohman. Rhode Island was represented for one half-day by Dr. 
J. C. Weldin, but he could not take an active part in the con- 
ference duc to lack of time. 

PROGRAM AND PLAN OF CONFERENCE 
No program mas prepared for the conference. An outline of 

suggested material was sent to each person invited, and each was 
asked to be able to present data regarding bacillary white diarfhea 
control in his state. Examples of material sought were: com- 
parison of work done in 1927-28; information on methods of blood 
sampling; laboratory technic; equipment used; and control 
methods. a 

The plan of the conference was strictly informal. It acted as a 
clearing-house for mutual problems. A portion of the time was 
devoted to the actual laboratory work of setting up agglutination 
tcsts with antigen brought from each laboratory, and sera fur- 
nished by the Maine and Massachusetts laboratories. Without 
doubt these cooperative tests were conducted under as nearly 
ideal conditions as are possible. Individuality, and different 
antigcns or tests fluids were the only variants, ”since identical 
methods and equipment were used. The tests were incubated in 
the same incubator for the same period of time. Comparisons as 

I 
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FLOCKS 
TESTED 

to pH value, turbidity, etc., were made of each antigen used, and 
as much time as was available was given to studying the minor 
discrepancies which occurred. It might be wcll to mention that 
all the discrepancies which occurred were due to individual 
differences in interpretations of results. 

One half-day of the conference was devoted to a joint meeting 
with the New England live stock sanitary officials. This joint 
mecting was given over to a discussion of bacillary white diarrhea 
control, and to standardization of methods of accreditation. 

Definite progress in bacillary white diarrhea control was evident 
from the reports of testing given by the various laboratories. 
Table I summarizes the results of testing in the five New England 
States represented at  the conference. 

TABLE I.-Summarg of agglutanation tests nude bg New England laboratories 
in  1961-98 

’ 

TESTS 
MADE 

1 

STATE 
FREE* 
FLOCKS 

100% TESTED FLOCKS? 

TOTAL FREE 
FLOCKS I FLOCKS 

Connecticut. .... 
Maine. ......... 
Massachusetts.. . 
New Hampshire.. 
Vermont. ....... 

144 . 102,319 
179 79,000 
321 . 232,091 
159 79,539 
59 17,600 

Totals.. ..... .I 862 I 510,549 

78 
73 

138 
94 
14 

397 

101 22 
135 73 
162 85 
91 70 

14 59 

548 261 
-- 

I I I I I 
*No infection for one or more years. 
*Flocks where every bird 6n the farm has been teated. . The difference between these figures 

and those in the other columns is the percentage of total bmla on the farms. Many poultrymen 
test only their breeding birds, and some states require only a small percentage of negative 
flocks to be tested each year. * 

Other features of the conference were dcmonstrations of the 
equipment and apparatus used by the various laboratories repre- 
sented, and discussions on such problems as handling hemolyzed 
samples, cloudy tests, jellcd sera; proper age to start testing 
birds; the use of the intradermal test; and the “slide” or “rapid” 
method of testing. These discussions were madc more interesting 
by demonstrations. 

Three days were too short a time to settle all the problems that 
arose, but thc real climax of the conference came when time was 
taken out for adoption of certain standard methods of proccdure. 
It is impossible to describe thc enthusiasm with which this group 
met its many- problems. It was with the same spirit of co- 
operation and enthusiasm that a few methods were adopted to 
try out during the 1928-29 testing season. It is to be expected 

1 
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that everyone had to give and take, but no one has been sorry for 
any of the various plans adopted. 
THE STANDARD METHODS ADOPTED FOR THE 1928-29 TESTING 

SEASON 
Outstanding among the accomplishments of the 

group was the decision to use the same cultures for making 
antigens during the 1928-29 testing season. 
'It was agreed by all present that the antigbns (test fluid) used, 

should be made by pooling five strains of 8. pullorurn obtained 
from the five states represented. Each representative has fur- 
nished his most typical, best growing, and best agglutinating 
strain to each of the other laboratories. These cultures were 
partly isolated from ovaries and partly from chicks. 

Cultures for preparation of antigens are grown on solid medium 
made from the following formula: 

Antigens: 

Meat extract (Difco beef). . . . . . . . . . . . . . . .  .0.3% 
Peptone. . . . . . . . . . .  . . . . . . . . . . . . . . . . .  ., . .  . L O %  
Agar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .l.5% 
Distilled water. ....................... .lo00 cc 

Cultures are incubated for 48 hours at  37" C. and washed off 
with 0.5 per cent phenolised physiological saline. 

Examinations are made for purity, by appearance qf culture, 
microscopic examination, and fermentation reactions in the 
presence of one per cent glucose, sucrose, maltose, and lactose 
media. 

Stock antigens are preserved with 0.5 per cent phenol, and 
diluted for use to compare with the .75 tube of McFarland's 
nephelometer. Antigens are stored at  ice-box temperature, and 
stock antigen is not used after it is three months old. Diluted 
antigens are diluted a t  least every two weeks. 

To determine the antigenic properties, newly made antigens 
are tested with known positive fresh serum, or if preserved, not 
over one week of age. Preservatives for sera recommended were 
phenol or chloroform. 

The test proper: A tentative agreement to accept 1-50 as the 
maximum dilution, with all typical reactions, partial or complete, 
t o  be considered positive. Lpwer dilutions were left optional, as 
was also the autopsy of doubtful reactors. It was generally agreed 
that no bird shall be recommended for accreditation which does 
not give a negative reaction in the 1-50 dilution. 

Tests are incubated for a t  least 24 hours at  37" C. 
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Miscellaneous: To maintain a mutual agreement regarding 
testing and other diagnostic service for persons in other than one’s 
home state, it was agreed that all work for such persons be re- 
ferred to the proper laboratory in the state’where the client re- 
sides. 

It was further agreed that the certain problems be given atten- 
tion by each laboratory during the year, and to make reports of 
progress at  the next meeting. 

, 

These problems are: 
(a) Use of NaOH in antigen to prevent “cloudy” reactions. 
(b) Proper age a t  which pullets can be tested. 
(c) Use of the “rapid method” for salvaging hemolyzed and 
“cloudy” serum samples. 
(d) Proper dilutions of serum-antigen mixtures to consider 
diagnostic based on results of autopsy and bacteriological 
examination. 

CONCLUSION 
Briefly, the outcome of this conference of laboratory workers in 

bacillary white diarrhea control, was a mutual agreement to adopt 
as far as possible a standard technic which was agreed upon a t  the 
conference. No hard and fast rules were adopted, and all those 
,agreed upon were flcxible enough to allow changes another year. 
But, the real good that came out of this meeting was the start 
made towards the adoption of standard methods of control of 
bacillary white diarrhea. True, there were differences of opinion, 
but at  least five groups ?f laboratory workers in bacillary white 
diarrhea control in United States now have a better understand- 
inglof each other than ever before. 

Plans are already under way for a similar conference to be held 
at  the end of the 1928-29 testing season. Instead of being con- 
fined to New England, the 1929 conference will invite all of the 
Northeastern States to participate. 

The success of this first conference warrants our recommending 
this method of attacking \he present situation regarding bacillary 
white diarrhea control. 

PRESIDENT CARY: Are there any questions you want to ask Dr. Hinshaw? 
If not, we will go to the next paper, which is, “The Result of Three Years’ 
Work in Bacillary White Diarrhea Control in Virginia,” by Dr. I. D. Wdson, 
Department of Zoology and Animd Pathology, Virginia Polytechnic Insbitute, 
Blacksburg, Virginia. . . . Dr. Wilson read his paper. . . . (Applause) 

I 



L 

c 

Y 

r 

c 

THE RESULT OF THREE YEARS' WORK IN WHITE 

By I. D. WILSON, 'Blacksburg, Virginia 

Department of Zoology and Animal Pathology, Virginia Polytechnic 
Institute 

In  1925, in response to the urgent demands of the leading 
poultrymen and hatcherymen of Virginia, the State Department 
of Agriculture inaugurated their plan of certification and accredi- 
tation of flocks and hatcheries. Not having the proper laboratory 
facilities hor technically trained men, they approached the De- 
partment of Zoology and Animal Pathology of the Virginia 
Polytechnic Institute with the request that the latter department 
advise with them concerning their regulations and test the blood 
samples submitted by them. This accordingly was done. The 
laboratory and technical phases of the work were under the direc- 
tion of the Head of the ,Department of Zoology and Animal 
Pa thology . 

During the first year, approximately 20,000 birds in something 
over 100 flocks were tested. During the second year the number 
was approximately doubled. The actual testing during the first 
two years was done by Dr. C., J. Coon, then a member of the 
Department. Last year, the third year, about 100,000 birds in 
439 flocks were tested by Dr. Herman Farley. The demand for 
the service by poultrymen and hatcherymen having steadily in- 
creased to the point that it became burdensome to the Depart- 
ment of Zoology and Animal Pathology, provision was made to 
transfer the technical end of the work to the office of the State 
Veterinarian,. where the work is now in progress. Part of the 
fourth (this) year's work is included in this report. 

x 3" 
tubes. It has been found that the tubes with lip, etched with an 
emery wheel so that they can be numbered with pencil, are most 
satisfactory. The birds are culled for purity of type, production, 
etc., and banded at  t& time of bleeding with sealed, senally 
numbered leg-bands, and the numbers indicated on report blanks 
printed for the purpose. The blanks used, in addition to showing 
the owner's name, address, flock number, date, etc., have printed 
on the face numbers arranged in ten columns from 001 to 1000. 
This blank has almost unlimited possibilities for reporting blood 

439 

DIARRHEA INFECTION CONTROL IN VIRGINIA 

The blood samples for test are collected in the field in 
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Total submitted 

bo1 101 201 301 401 ‘501’ 601 701 801 901 
boz 102 m 302 402 5 0 2 6 0 2 7 0 2 8 M 9 0 2  
003 103 203 303 403 5 0 5 . . 6 0 3  703 803 903 
ooo 101 204 304 404 *pJ6M 704 804 9 M ’  
00s 105 205 305 405 505 605 705 805 905 
0 0 6 1 0 6 M 6 3 0 6 4 0 6  506 606 706 806 906 
007 107 207 307 407 

FIG. 1. 

, 

Blank form used by the Department of Zoology and Animal Pathology, 
Virginia Polytechnic Institute, for recording results of agglutination 

test-s for bacillary white diarrhea. 
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samples because it is adaptable to a large series of numbers. No 
numbers are copied. The bleeder simply designates the series and 
indicates with a pencil mark the number of the first and last bird 
bled. This saves much time and makes for accuracy. 

If the weather is warm, the blood samples are placed in double 
metal containers with ice in the outer compartment, and shipped 
to the laboratory. The tubes are then placed in wooden blocks 
bored with 110 holes (ten rows of eleven holes each.) The elev- 
enth hole in each row is not numbered. The others are numbered 
consecutively from 1 to 100. The tubes when placed in the blocks 
are placed in the hole whose number corresponds to the digits on 
the tube on the right (tens). In this way, if any tubes are missing, 
it will be noted in the laboratory a t  once. Also, any figures that 
are not clear on the tubes can be corrected, duplications noted, 
etc. 

If large numbers of samples are to be handled accuratdy, some 
such system as this is absolutely necessary. If the inspectors 
who take the blood samples are working near enough to the 
laboratory, the wooden blocks are taken to the field’ and the 
tubes placed directly in them and returned to the laboratory at  
the end of the day. This saves time and expense of packing 
and transfer of the tubes from the metal containers to the blocks 
in the laboratory. 

During the first two years, the ordinary macroscopic agglutin- 
ation test was employed. Since that time, the rapid method 
agglutination test qs developed by Runnells et al.* has been 
employed. All doubtful samples have been retested with the 
ordinary agglutination test. ’ In  this way it has been found 
possible to cut the cost of testing to half. 

A t  the end of the first year’s work it was found that of the 
18,013 birds, representing 138 flocks, tested for the first time, 
2730 (15.20/,) were positive to the test. Of these 138 flocks 
tested the first year, 93, representing 18,938 birds, were tested 
the second year. Of this group, 1666 (8.80/0) were positive, 
making a reduction of 6.4%. Fifty-five of these 93 second-year 
flocks were tested for the third year, representing 13,073 birds, 
with 6.3% positive to the t&t, making a reduction of 2.5% over 
the second year, or a reduction of approximately 9% over the 
first year. A t  the date of preparation of this report, 27 of the 
55 third-year flocks, representing 6406 birds, have been tested * 

*Vide :‘An Application of the Rapid-Method Agglutination Test to the Diagnosis of Bacillary 
Whte  Diarrhea Infection,” by Runnells et al.. in the JOURXAL, February, 1927. 
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for the fourth time with an average of 5.1% positive, or a reduc- 
tion of 1.2%. Taking the whole period into consideration, we 
find that on the fourth test, the 27 flocks, consisting of 6406 
birds, have approximately one-third as many birds positive to 
the fourth test as therc were to the first. 

The testing being still in progress, more of the original flocks 
mill be tested before the season ends. In evaluatling these data, 
it is to be borne in mind that only those flocks tested every year 
for the period (two-, three- or four-year period) have been 
included. Some flock-owners have had their flocks tested once 
and, finding their troubles from bacillary white diarrhea relieved, 
have ceased testing. These flocks, if included, mould have lowered 
the percentage of positive birds. Others finding their flocks 
heavily infected a t  the first test, have been discouraged and 
stopped testing. 

In many cases baby chicks from untested breeding stock or 
untested adult birds have becn added to the flocks after the 
hatching -season, which mould, of course, increase the percentage 
of positive birds, in-the following test. It has been observed 
that in nearly all cases where the percentage of positive birds 
runs high year after year, that the sanitary conditions are bad. 
In  practically all cases in flocks showing a marked increase of 
positive birds over the previous year, diligent inquiry and exam- 
ination of the premises will reveal the cause. 

In examining the twenty-seven flocks that have been tested 
four times, we find that thirteen show a regular decrease follow- 
ing each test, thirteen are irregular and pne shows an increase 
over the first year, but a decrease ovcr the second, as is shown in 
table I. 

TABLE I-Results an 87 $ocks tested four tames 
I I I 1925 & 1926 I 1926$ 1927 

13 flocks 
decrease 2,057 15.2 2,7PO 7.S 
13 flocks 
irregular 3,679 9.2 2,487 10.6 
1 flock 
increase 426 0.7 260 16.5 

9.5 
------ 

Total I 6,162 1 10.8 5,497 
I I I 

1927 & 1928 I 1928 & 1929 

-- 
3,397 2.4 

2,828 2,750 8.4 

‘I 

7,093 I 5.88 I 6,406 I 5.1 
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BIRDS 
TESTED 

4,527 
5,767 
827 

11,121 
-- 

TABLE 11.-Results in 50 flocks tested three tzwm (does not include the 97 flocks 
shown an. tajle I )  

I I I 

% Pos 
ITIVE 

11.11 
12.02 
7.86 

11.33 

-- ~ ~~ 

20 flocks decrease. ....... 3,079 18.90 
26 flocks irregular. ....... 3,614 8.52 
4 flocks increase. ....... 1 474 1 3.59 

R I ~ D S  
TESTED 

3,430 
5,190 
802 

9,422 Total.. .............. 

% Pos- 
ITIVE 

3.4 
6.5 
14.2 

6.0 

--- 

-- 

FIRST YEAR 

BIRDS % 
TESTED I POSITIVE 

I 

SECOND YEAR 

BIRDS % 
TESTED I POSITIVE 

' THIRDYEAR 

173 flocks decrease.. .......... 

Total.'. ................... 
58 flocks increase. . . . . . . . . . . .  

31,431 15.60 
6,648 8.30 

38,079 14.36 . 

I 

I 1 I I 

Further study of the data shows that there are 51 flocks which 
have been tested one or more times with less than 1 per cent 
positive to the last test. Of course, 28 flocks were 100 per cent 
negative to the last test. 

All positive birds are removed from the flocks by the inspectors 
and sold for slaughter as soon as the reports are received from 
the laboratory. After the hatching season was over last spring, 
a circular letter was sent to all the flock-owners mho had had 
their flocks tksted. Replies were received from a high percentage 
and these indicate that in the judgment of the flock-owners the 
general health and egg-production of their flocks had been 
improved, the livability of the chicks increased and the hatcha- 
bility of the eggs bettered. There is ample evidence to show that 
the plan of bacillary white diarrhea control as is being carried on 
in Virginia is fairly effective in making it possible for those who, 
for a slight additional cost, desire to sell baby chicks that are 
reasonably free from disease. There is need, however, to go one 
step further, and that is to select flocks whose owners are intelli- 
gent and who are willing to cooperate and test more often than 
once a year with the idea of making those flocks absolutely free. 
It is believed that if a flock is tested two or three times a t  thirty- 
day intervals and proper sanitary precautions taken to prevent 

. 
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reinfestation, that a free flock will result. These then would form 
a nucleus to which other free flocks could be added, which in 
time would be great enough to supply a large number of chicks 
which arc 100 per cent free from bacillary white diarrhea. This, 
of course, would involve a large amount of work and would take 
time, but in the light of our present scientific knowledge, it seems 
the only way of controlling the disease. 

PRESIDENT CARY: The ne$ pa er is "Some Experiments on the C'ontrol 
of Bacillary White Diarrhea, b y s r .  L. D. Bushnell, Department of Bac- 
teriology, Ihnsse Sta-tc Agrioultural College, Manhattan, Kans. 

(The extemporaneous address of Dr. Bushnell is embraced 111 the /following 
paper submitted for publication. Editor.) 

SOME EXPERIMENTS ON THE CONTROL OF BACIL- 
LARY WHITE DIARRHEA* 

By L. D. BUSHNELL and C .  A. BRANDLY, Manhattan, Kansas 

INTRODUCTION 
Bacillary white diarrhea is today the most serious chick disease 

confronting the poultryman. Any methods which' will reduce 
its activity will be of value to the industry. We have been 
studying the disease in Kansas for several years and have arrived 0 

a t  certain conclusions which may be of interest to this group. 
As in the control of any infectious diseas'e, an attempt is made to 
attack it at  its weakest point. In the case of the disease under 
consideration the point of easiest attagk is the carrier. You are 
all familiar with the life history of the organism causing the disease 
and the general methods recommended for its control. In  this 
paper we wish to present some of the results of our investigations. 
FACTORS WHICH ARE KNOWN TO AID IN THE CONTROL OF THE 

DISEASE 
There are certain measures which have been proved, during the 

past years, to be of value in the control of bacillary white diarrhea. 
These are listed about in the order of their relative importance. 

1. The agglutination test. 
2. Sanitation. 
3. Improved methods of incubation. 
4. Trap-nesting and frequent culling of flock. 
5. Selection and breeding for disease resistance. 
All methods which tend to prevent sick chicks from dying of 

this disease have been omitted. From the producer's standpoint 

1 

*Contribution No. 112. Department of Bacteriology, Kansas Agricultural Experiment 
Station: 
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it may be of value to cure sick birds, but from the standpoint of 
disease control it is worse than useless, since it perpetuates a 
certain number of carriers in the flock. The pullorin test might 
be included in the above list although its value as a control 
measure has not been demonstrated. High humidity during 
hatching is also included because of its marked depressing 
influence on the circulation of chick down and dust in thd incu- 
bators. By constant trap-nest records, and the culling of the 
flock by a good judge of birds, maqy of the diseased individuals 
may be eliminated. . These birds are often non-producers, or 
low producers, and can be detected by the keeping of records. 
The plan of selection and breeding for disease resistance should 
be of great value but will not be practical from the standpoint 
of the average flock-owner. A combination of all the above . 
methods will be of much value, while sanitation is absolutely 
necessary in combination with any of the others. 

This disease is uncontrolled at  present and is becoming more 
and more prevalent from year to year. We may discuss two 
phases of the dissemination of the disease-first, from the adult 
carrier to the offspring through the egg; and second, from one 
diseased chick to another through its immediate environment. 
Throughout the annals of disease control this disease stands 
unique in the last respect. 

The fact that the disease passes from the adult to the chick 
through the egg has been recognized since its first discovery by 
Rettger in 1899. The fact that the organisms of the disease are 
spread through the air of the incubator has been recognized 
only since the work of Hinshaw et al., in 1926.* It would be 
difficult to find a more effective method of insuring a uniform 
distribution of a disease-producing organism than now surrounds 
the incubator production of chicks. This is the only disease in 
existence at  the present time which is spread wholesale by 
machinery. 

The disease is more highly infectious than is recognized by 
many poultrymen. Since it affects productivity, hatchability 
and growability, as well as livability, the extent of the loss i t  
causes is difficult to  determine, hence in many cases it is unrecog- 
nized. Most of these losses are entirely unnecessary because they 
may be eliminated by observing a few simple control measures: 

*Vide "Studies in Transmission of Bacillary White Diarrhea in Incubators," by Hinshaw, 
Upp and Moore, published in the JOURNAL. February, 1926. 
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The spread of the disease in the incubator is due to the fact 
that when a chick hatches from an infected egg it is saturated 
with a culture of the organisms. As the chick dries, these organ- 
isms pass into the air of the machine and are later inhaled by 
chicks in other parts of the incubator. From results of various 
experiments we have estimated that in a laying flock of 10 per 
cent reactors each chick which hatches from an infected egg 
may cause the loss of 20 to 70 other chicks. The figures are 
based on the fact that about 2 per cent of the eggs laid by reactor 
birds hatch into infected chicks and that the average loss from 
this disease when infection is present is approximately 20 per 
cent of the total hatch. Thus it is quite evident that the trea-t- 
ment which chicks receive from the time they are hatched until 

,they are a week of age will greatly influence the amount of infec- 
tion which develops later. 

The amount of infection due to exposure in the incubator is 
not known, but from evidence which we have a large percentage 
of it is due to incubation rather than to brooder exposure. This 
leads to the conclusion that this means of dissemination should 
be controlled as much as possible. It may be controlled to some 
extent by high relative humidity during hatching and by disin- 
fection of the incubator between hatches, but the best mcthod of 
control is to use eggs from disease-free birds. We believe that 
the hatchery is the greatest factor in bacillary white diarrhea 
dissemination in the country today, and we also believe that the 
hatcheries should be under more strict sanitary supervision than 

The belief that a large part of the deaths of brooder chicks is 
due to aspergillus infection has done much to delay the control 
of bacillary white diarrhea. It has been found that bacillary 
white diarrhea may be spread through the air of the incubator. 
It has been found also that S. pullorurn will produce lung lesions 
in infected chicks. The presence of a disease of the lungs has led 
to the belief that chicks which die in the brooders succumb to an 
aspergillosis of the lungs. However, from our experience in 
Kansas very few brooder chick deaths are caused by aspergillosis 
and about 90 per cent of all losses in brooder chicks due to infec- 
tions are due to S. pullorum infection. In  support of this state- 
ment, we have never seen a case of aspergillosis in our laboratory. 
From an examination of 535 chicks which showed lung lesions, 
426 (79.6%) showed caseous lesions and 1Q9 (20.4%) showed a 
generalized pneumonic congestion. From 91 per cent of these 

- they are at  present. 

’ 
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chicks a t  autopsy we were able to isolate S. pullorum. From 
none of these cases could we demonstrate aspergillus. In 400 
other chicks from which S. pullorum was isolated no lung lesions 
were noted. 

We are firmly convinced that S. pullorum is either the primary 
cause of brooder pneumonia, or very closely associated with it, 
and the eradication of bacillary white diarrhea will lead to  the 
disappearance of the latter disease to a very large extent. Every 
effort should be made to emphasize 
brooder pneumonia is not a form of 
in very rare cases. 

THE AGGLUTINATION TEST AS 

There has been much criticism of 
a past and there is some a t  present. 

to poultrymen the fact that 
aspergillosis except perhaps 

A ME-4NS OF CONTROL 

the agglutination test in the 
We admit that it is not 100 

per cent efficient, and the more inexperienced the person using it, 
the less effective it becomes. We do believe, however, that it can 
be used to control this disease. Some birds recover from the 
disease, others become diseased in adult life, while some harbor 
this infection in a portion of the body which does not make them 
actually dangerous to the offspring. Some are actually dangerous 
while others are potentially dangerous, or harmless, and yet 
unfortunately there is no difference in their reaction to the 
agglutination test. 

A study was made of the va'ration in the testing of 59 birds 
of various ages which were kept over a period of eight months 
and tested five different times. The results of some of these 
examinations are shown in table I. In this table me have shown 
the variation in the agglutination titer as influenced by the time 
factor. We have made many tests in the past few years and do 
not agree with certain writers on the subject that the test is not a 
satisfactory means of detecting carriers. 

We also wished to find which dilution used in the agglutination 
test was most significant in indicating actual infection. From 
work prewiously published from this station, it was shown that 
the dilution of 1 to 20 will detect more reactors than higher dilu- 
tions. We felt this dilution to be significant as indicating the 
carrier state because of finding diseased birds which did not show 
a reaction above a 1-to-20 dilution of the serum. In several 
flocks in which no reactors were found, and in which no losses 
had occurred from the disease, none of the birds showed reactions 
in the 1-to-20 dilution. We believe that there is no typical 
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57.2 
28.5 
0.0 

26 3 
42.1 
31.6 
0 0  

11.1 
44.4 
44.4 
0.0 

33.3 
33.3 
33.3 
0 0  

agglutination in this . dilution with serum of normal birds. 
Therefore, in the 1-to-20 dilution it signifies either past or present 
infection and the bird should be removed from the flock. We 
believe that the 140-25 dilution should be the accepted standard 
solution. * 

TABLE I.-Variation in serum titer of 59 birds over a period of 8 monlhs (serum 
tileTed 5 'tames) 

5 
5 
1 

4 
11 
4 
0 

I 
7 
1 
0 

0 
3 
0 
0 

BIRDS 

14 

14 

19 

. .  
9 

3 

OHICIXAL 
TITER 

1-40 

1-80 

1-160 

1-320 

1-640 

TITER AFTER 2 MONTHS I 8 MONTHS 

CHANGE 

Incrcase 
Decrease 
No change 
To zero 

Increase 
Decrease 
No changc 
To zero 

Increase 
Decrease 
No change 
To zero 

Increase 
Decrease 
No change 
To zero 

Increase 
Decrease 
No changc 
To zero 

NO. 

3 
9 
2 
0 

-- 

1 
4 
4 
0 

1 
1 
1 
0 

21.4 
28.5 
28.5 
21.4 

21.4 
35.7 
35 7 
7 .2  

21.0 
57.9 
21.0 
0.0 

11.1 
77.7 
11.1 
0.0 

- 

0 0  
100.0 

0.0 
0.0 

The birds in this fiock were fed a balanced ration and given 
excellent care. Of these, 4 (6.8%) have developed a competely 
negative reaction. On slaughter and postmortem examination 
none of the four birds showed lesions of bacillary white diarrhea 
and no cultures of S. pullorurn were isolated. One bird showed 
congested ova from which P. uvicidu was isolated. 

Of the 59 birds autopsied, 40 (68.1%) showed visible lesions 
of bacillary white diarrhea. From 25 of these S. pullorurn was 
isolated in pure culture, from five S. gallinariim was isolated, 
from two a staphylococcus, from one a culture of P .  uuicida, 
from one a colon type, and from six no culture was obtained. 
Four birds, showing severe pericarditis but no ovarian lesions, 
gave cultures of E. coli. Four birds which showed ndcrotic areas 
in the liver and normal ova gave cultures of colon organisms. 

I 
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In  the remaining twelve birds we were unable to find lesions 
which would indicate the presence of bacillary white diarrhea, 
nor could we isolate S. pullorum from the liver or ovaries. It 
is impossible to  state whether the birds were immune, or carriers 
of the organism, in some obscure part of the body. 

According to these results there was a tendency for the titer 
to decrease rather than to  increase. This tendency was more 
marked in those birds showing an original high-titer serum. It 
is seen that there was considerable variation in the titer from 
month to month. This is more marked in the high-titer birds 
and is another reason for using low dilutions of serum to indicate 
actual carriers. In testing such a flock as we describe, and with 
a 1-to-20 dilution, there would have been a difference of 6.8 per 
cent between the first and the last test. We may say from this 
that the reaction remained positive in this dilution in 93.2 per 
cent of the birds of this particular flock. With most series of 
tests it should be possible to obtain results which approximate 
this figure. With higher dilutions the test will be less uniform 
because of the greater fluctuation in this higher titer. Also 
borderline tests will vary considerably from time to time. If 
these doubtful tests are considered as negative and only clear- 
cut agglutinations considered as positive the tests will continue 
to  bc more uniform. 

THE PULLORIN TEST AS A MEANS OF CONTROL 
A study was made of several types of pullorin in an attempt 

to  find a field test for the disease. -Such a test would considerably 
stimulate interest in the control of the disease from the atand- 
point of the practicing veterinarian and poultryman. 

The tests were made by introducing about 0.05 to .01 cc of 
the material into the skin of the wattle. Enough matepial was 
injected to cause a white spot 4 to 5 mm. in diameter to appear on 
the skin, or to result in a nodule the size of a grain of wheat. A 
positive reaction is an edematous swelling a t  least 5 mm. in 
diameter which persists for 24 hours. Discolored areas and slight 
thickening of the skin a t  the point of injection were considered 
negative. We experienced considerable difficulty in injecting a 
uniform amount of pullorin into different birds. With some 
birds the wattle is very small and the skin very thin, while in 
others the wattle is large and skin fairly thick and firm. The 
results reported in this paper have been obtained iinder conditions 
similar to those found in the field of general practice. As a basis 

- 
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of comparison the agglutination test has been considered as a 
perfect indicator of a carrier condition. This is recognized as not 
being the case but for lack of better basis for comparison it has 
been used in this manner. 

In order to analyze the relation between the pullorin reaction 
and the titer of the serum the eiamination shown in table I1 
was made. 

TABLE 11.-Comparison 01 agglutination titer of the serum to the pullorin reaction 
0 

AGQLUTINATION 
TITER 

0 
1-20 
1-40 
1-80 
1-160 
1-320 
1-640 

PULLORIN REACTION 

3 
3 
3 
3 
1 
1 

2 0 

I 42 I l4 I 
I I I 

*These four birds were negative to the agglutination test. 

TOTAL 

4' 
4 

-11 
13 
13 
9 
2 

56 

PER CENT 
POSITIVE 

25.0 
25.0 
72.7 
76.9 
92.3 
88.8 

75.0 

loo. 0 1 

I 

4 

From these few figures it is quite evident that there is a much 
higher correlation between the pullorin and agglutination reac- 
tims when the serum titer of the birds is high. 

A study was made between the autopsy findings and S. pul- 
Zorurn cultures and the pullorin reaction. Two flocks of birds 
were used: flock 1, of Rhode Island Reds, described in table 11, 
and flock 2, consisting of a miscellaneous group of birds. All 
these birds reacted to the agglutination test in dilutions of 1 to 
20 or higher and were considered to be actual reactors by repeated 
tests. The pullorin test was made two days before autopsy. 
Flock 1" was tested with freshly prepared alkali-digest pullorin, 

TABLE 111.-The relation between the pullorin reaction and autopsy findings 

POSITIVE 
SHOWING 

---- --- 

Y 
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and flock 2 was tested mostly with ecto-pullorin. 
described later in this article.) 

(These are 

The results of these findings are shown in table 111. 
The interesting fact is brought oat by this table that about 

three-fourths ,of the birds which react show lesions of the disease, 
while from about one-half of the reactors i t  is possible to isolate 
d. pullorurn in pure culture. It shows also that the pullorin and 
agglutination tests are correlated to about the same extent as 
the pullorin reaction and autopsy findings. 
Positive to agglutination test and positive to pullorin-------71.6’% 
Positive for lesions and positive to pullorin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  87. 1% 
Positive for S. pulloruin culture and positive to pullorin----76.5% 

While these percentages are not very close, yet they are 
probably within the limits of error for such findings. It is prob- 
ably safe to conclude from such data that the agglutination test 
is a fairly accurate means of locating actual carriers of the disease. 
The pullorin test, as used in these experiments, is not accurate 
enough for the practical elimination of the disease. 

In table I’V we have listed the results of a study of several 
types of pullorin. The term “Ypt” refers to a dried precipitated 
pullorin which was suspended in sterile salt solution immediately 
before use; “Cell” refers to a cellular suspension in sterile salt 
solution (the organisms were killed either by heat or chemicals) ; 
“Ecto” refers to a dissociation product which is obtained in the 
washings from the cell. (This product was freed from organisms 
by filtration through porcelain or the supernatant fluid was 
heated or treated with chemicals) ;“Digest” is a pullorin obtained 
by treating a heavy washed-cell sediment with ~ / 1 0  NaOH for 
a few minutes and diluting ten times with sterile salt solution 
and sterilized by heat or chemicals and used fresh. (It must be 
used the same day it is prepared to obtain good results.) 

As a basis of comparison we have used the agglutination test 
as being 100 per cent efficient and on this basis determining the 
association coefficient with the various pullorins. We have included 
results on several flocks for each type of pullorin in order to give 
an idea of the variability in the results obtained. 

The pullorins varied in association coefficient from 0.23 to 
0.89, with an average of 0.67. Such variation is probably to be 
expected a t  the present time and will continue until a more 
uniform method of preparing the product has been devised. 
From our experiments the “Digest” and ‘Tcto” antigens, which 
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TABLE IV.-The relation between the agglutination test and various types of 
p d m n  

6 

51 
92 

116 
581 

840 

161 
66 

143 
34 
95 

113 
109 
225 

946 

PULLORIN 

43.1 
43.5 
24.1 
21.1 

41.4 
60.6 
20.0 
85 3 
0.0 

23.0 
9 .1  

23.2 

Ppt. A 
Ppt. B 
Ppt. c 

- 
Total 

_ -  
Cell A 
Cell B 
Cell C 
Cell D 

Total 

Ecto. A 
Ecto. B 
Ecto. C . 
Ecto. D 

Total 

Digest. A 
Digest.. B 
Digest. C 
Digest. D 
Digest. E 
Digest. F 
Digest. G 
Digest. H 

Total 

REACTORS 
Assoc. 
COEFF. 

174 55.2 

0.71 
0.23 
0.54 

459 I I 
121 85.9 

116 24.0 

~ 

0.38 
One reactor 

0.74 
0.89 

I 462 I 
0.76 
0.94 
0.89 
0.46 

0.75 
0.62 
0.64 
0.84 

No react,ors 
0.71 
0.85 
0.89 

AVERAGE 
Assoc. 
COEFF. 

0.49 

to pullorin 

0.67 

0.76 

to pullorin 

0.75 

are very easy to prepare, seem to be superior to the other types 
although they must be used fresh to give thc best results. We 
have tried numerous methods of concentrating the active prin- 
ciple of the antigens but withoilt SUCCCSS. Some have been con- 
densed in the open air, others at  reduced pressure; some killed 
by phenol, chloroform and by heat; some digested with alkalies 
of various concentrations; but the rcsults are not constant 
enough to warrant their general use a t  present, or to allow us to 
say that one product is much superior to another. 

SUMMARY 
We may summarize the above discussion by saying that 

bacillary white diarrhea is a serious disease of baby chicks which 
is disseminated to a large extent through the air of the incubator. 
The brooder pneumonia so common in young chicks is caused, 
in most instances, by S. puZZor.itm infection of the lungs. Thc 

1 

V 



STANDARDS IN PULLORUM DISEASE CONTROL 453 

h 

disease<may be controlled by use of the agglutination test and 
proper sanitary conditions surrounding the flock. The pullorin 
test, in its present state of development, cannot be recommended 
for this purpose. The pullorin which has given the closest 
correlation to the agglutination test is an “Ecto” pullorin pre- 
pared from young cultures of the organism. The reactions to 
this product are not sufficient to make the readings easy and in 
come cases it is dificult to tell whether a bird should be con- 
sidered as showing a positive or negative reaction. With the 
“Alkali-digest ” pullorin the reactions are more pronounced 
although the correlation to the agglutination test is no higher 
than with the “Ecto” product. This latter- product seems to 
retain its reactive properties but a few hours, even in the ice-box. 
For this reason it cannot be recommended for general use until 
some method of stabilizing it has been determined. The use of 
methods to cure sick chicks should not be recommended. The 
breeding of birds and selection for disease resistance will not be 
practical for the general fiock-owner, but it will be of value to 
develop certain flocks from which disease-resistant stock can be 
purchased. 

PRESIDENT CARY: The next paper is “The Need of Accepted Scientific 
Standards and Rigid Adherence to Them in Pullorum Disease Control,” by 
Dr. Leo F. Rettger, Professor of Bacteriology, Yale University. 

. . . Dr Rettger read his paper. . . . 

THE NEED OF ACCEPTED SCIENTIFIC STANDARDS 
AND RIGID ADHERENCE TO THEM, IN PULLORUM 

By LEO F. RETTGER 
Professor of Bacteriology, )‘ale University, 

and 
Bacteriologist, Storrs Agricultural Experiwient Station. 

Perhaps no other subject in the poultry world is today elicit- 
ing as much interest as bacillary white diarrhea of chicks. The 
topic is far from being a new one, the first investigations in this 
field dating back as far as 1899. The widespread occurrence of 
this disease throughout the world is assuming such importance 
that many government and state authorities, not saying anything 
of numerous institutional laboratories, have become more and 
more interested in the epizoology of the disease and in possible 
means of materially reducing the losses from it. 

DISEASE CONTROL d 
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My close contact with the problem from the beginning to the 
present moment has convinced me that the progress of this 
scourge, from what appeared twenty-five years ago as more or 
less isolated disturbances and of comparatively little economic 
importance, has to date reached such. proportion that the poultry 
industry must either resign itself to an inevitable fate, or take 
drastic measures to prevent the losses accruing from it. 

Private communications which I have had from time to time 
from various poultry-owners and representatives of poultry 
associations have been most illuminating in’that the writers seemed 
assured, in some instances at  least, that bacillary white diarrhea 
is a myth. In fact, so aggressive has this attitude been on the 
part of some producers that it would seem from their own claims 
that whole counties or even states are absolutely free from this 
scourge. The past hatching and breeding scason in particular 
has brought many of the disclaimers, and large producers too, 
face to face with the disease in its most exaggerated form. 

Bacillary white diarrhea is, with few exceptions, a disease which 
is known to affect visibly only young chicks. The chick phase, of 
course, is onlv a part of its cycle of development and spread. As 

-you must all know, this disease is transmitted through breeding 
hens, in the ovaries of which- Bactbrium yu22orum has become 
localized and may be present in very large numbers. Eggs from 
such breeders are a potential source of danger to the young stock 
hatched from them, in that in certain proportions, sometimes 
large and sometimes small, the eggs are infected with the organ- 
ism of bacillary white diarrhea, and hence chicks which are hatched 
from them naturally carry the specific organism and transmit 
it to other chicks with which they are permitted to  run. Unfor- 
tunately, not all infected chicks sumimb to the disease in the 
shell, and many of those which survive become permanent 
carriers and later as breeders complete the cycle of infection. 

The disease may be spread also from bird to bird in growing 
or mature stock, through ‘natural channels, that is contaminated 
food and water, and thus may perpetuate itself in Rocks to which 
no young stock has been added. Birds after their fifth or sixth 
week of age seldom re&t visibly to the organism carried in their 
system, but frequently become permanent carriers themselves. 
Not only is this true in ,  so far as localization in the oyary is 
concerned, but there may be acquired localized infection in the 
pericardial sac or in different parts of the body in the form of 
isolated cysts. 

’ 

- 
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In more recent years the question of possible danger to man 
from the ingestion of uncooked or undercooked eggs has been 
one of increasing interest. Repeated experiences have shown 
that young rabbits up to half-grown, and small kittens as well, 
are very susceptible to Bacterium pullqrum when fed by mouth. 
There is as yet no evidence that children have been infected with 
this organism, but a knowledge of the various causes which are 
responsible for so many intestinal disturbances in young infants 
is as yet so meager that it would be folly to say at  this time that 
children do or do not suffer from this type of infection. At  any 
event, this whole subject has some human interest aside from the 
economic losses which it causes in poultry stock. 

The term “bacillary white diarrhea” is not sufficiently inclusive 
for the reasons just stated. Recently a suggestion has come from 

- the Pennsylvania State Department of Agriculture that the term 
“pullorum disease” be used as applying to all infection with 
Bacterium pullorum, whether in young chicks or adult stock and 
birds of the air, or possibly human beings, and that it be used 
synonymously with, or as a substitute for, “bacillary white 
diarrhea.’’ This suggestion appears to me to be most appropriate 
and through the remainder of this paper I shall refer to the 
disease as “pullorum disease.” 

For several years a definite solution of the pullorurn disease 
problem has been sought earnestly by various investigators. 
Connecticut was the first to apply scientific methods of control, 
having inaugurated its initial carrier study work over fifteen 
years ago, when efforts were made to identify infected breeding 
hens by the examination of eggs for the presence of Bacterium 
pullorum. This method was soon found to be costly, cumber- 
some and impractical, and gave way to the agglutination method 
which has long proven itself practical in the diagnosis of various 
animal and human diseases, particularly typhoid fever. 

Three distinct methods of determining Bacterium pullorurn 
infection in breeding stock are being advocated today. One is. 
the regular agglutination test as practiced now throughout the 
country. The second is the so-called rapid agglutination method, 
and the third the intracutaneous pullorin test. 

While it is not my intention to belittle any of these methods, 
I feel satisfied that the ordinary agglutination test, when properly 
conducted, will be found in the long run to be the most depend- 
able and practical, and perhaps most free from abuse by routine 
technicians. 

I 

, 
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Much is being said about the need of improved methods of 
diagnosis, and in some sections no energy has been spared in 
attempts further to  standardize. This is as it should be, but in 
our search for more nearly perfect procedures we have lost sight 
of the human element, and of the abuse to which existing methods 
have been and are quite generally being put. 

Not only is the carrying out of the laboratory technic too 
often placed in the hands of untrained and irresponsible persons, 
but too little attention has been directed to  the work that should 
follow imnlediately upon the heels of the test itself. For example, 
inadequate instructions are given to owncrs and managers of 
flocks regarding the proper disposal of reactors, and too little 
attention has been given to following up instructions and pre- 
venting owners from ignoring them by failing t o  remove all 
carrier birds and by not erecting adequate barriers against the 
introduction of infected stock from the outside. 

control, not only in laboratory technicians and in supervisors, 
but also in so far as the field men are concerned who do the 
collecting of samples and follow up instructions of the office 
through which the work is done. No matter how nearly perfect 
any standardized laboratory method may be, no two groups. of 
technical diagnosticians, unless similarly schooled, will carry 
out instructions in the same manner and there can be no doubt 
that in some instances the results by two or more laboratories 
on the same blood samples may differ very widely. This failure 
to attain uniformity is more often one of the technician than of 
the method itself. 

I am of the confirmed opinion that our greatest need today in 
devising ways and means for obtaining the most out of an accepted 
diagnostic method is to establish a system of training and super- 
vision of blood-testing personnel whereby the persons who qualify 
for the work obtain a thorough grounding in the principles govern- 
ing the test and intensive drill in conducting it according to those 
principles. The work of blood-testing should be kept out of the 
hands of all who are not so quTlified, by rigid enforcement of 
appropriate rules and by public sentiment generally. 

Until such a stage in the development of this branch of animal 
disease prevention has been reached, owners of flocks will be 
more or less at  the mercy of untrained, irresponsible and even 
unscrupulous persons who pose as qualified technicians and direc- 
tors. Furthermore, until such a stage is attained it seems to  me 

The personal element is as a rule the most difficult factor to * I  

.- 
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that owners who are face to face with the problem of pullorum 
disease control and eradication should hesitate a long time 
before they place this important solution of the problem in the 
hands of any given individual or group of individuals. AS I have 
said in previous publications, full responsibility for the diagnosis 
of pullorum disease in breeding stock apd for the carrying out of 
instructions based on the laboratory tests, should be placed in 
the hands of competent and acceptable institutions, rather than 
private individuals. 

After years of expeimentation a t  the Storrs Experiment 
Station, Connecticut has evolved a system of pullorum disease 
diagnosis and eradication which has received the confidence and 
moral support of the poultry industry of the State, and which, 
we have every reason to believe, will in the course of a few years 
bear full fruit. In order that others may perhaps profit by our 
experiences, I shall briefly present here some of the main features 
of the Connecticut system, which owners of poultry enter into 
voluntarilp. 

In accordance with Chapter 199, Public Acts of 1925, the Com- 
missioner on Domestic Animals was given authority to promul- 
gate rules and regulations and render assistance in the control and 
eradication of bacillary white diarrhea. Under this sytsem 
qualified owners place all of their breeding poultry under the 
supervision of the Commissioner’s department, and agree by 
writing to comply with its rulcs and regulations, which are 
briefly as‘ follows: 

No 
pullets or cockerels of the same age shall be tested until two 
months after the pullets have attained 20 per cent production. 

When any birds are found to react to the agglutination test 
all positive and doubtful birds shall be isolated and quarantined, 
and disposed of by slaughter within ten days from the date of 
the order, and an affidavit by the owner that such disposition 
has been made shall be mailed immediately to the Commissioner. 
When only doubtful reactors have been found, they shall be 
isolated and held in quarantine until another test is made. 

(Then follow directions for cleaning of houses, yards and pails, 
and for general disinfection.) O 

When a flock has been officially tested, the reactors removed 
and the rules complied with, the Commissioner shall issue to the 
owner a certificate and place his name on a list’entitled, “0S;cially 
lested and Heactors Removed.” When a flock has been sub- 

All poultry kept for breeding must be blood-tested. 
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jected to an official test and found to be without reactors, a 
certificate shall be issued to the owner and his name shall be 
placed on a list entitled, “Tested and Found to be Without 
Reactors.” When a flock of mature birds has been subjected to 
two consecutive annual tests (or four semi-annual tests in the 
case of pullet-breeding),> and found to be without reactors in 
each of such tests, the Commissioner shall issue to the owner 
thereof a certificate and place his name on a list entitled, “Ac- 
credited Free from Bacillary White Diarrhea.’’ 

When a flock has been accredited as free from bacillary white 
diarrhea, 20 per cent of the flock o n  hand November 1 next shall 
be tested at  the expense of the owner each year. 

When one reactor, or not more than 2 per cent of the entire 
flock, is found to be positive on any retest of an accredited flock, 
a retest of the entire flock must be made in from six to eight 
weeks. If this retest reveals no reactors, said flock can be re- 
accredited. When more than 2 per cent of the entire flock is 
found positive on any retest of an accredited flock, the flock will 
lose its accreditation and will be listed as a flock “oficially tested 
and reactors removed.” 

No poultry shall be added to an accredited flock or a flock in 
the process of accreditation unless from a flock under supeivision 
of the same status, except that poultry from an untested 4ock 
m’ay be added to the flock after successfully passing one test 
subject to a retest in six weeks. 

Violation of the letter or spirit of these rules and regulations 
shall be considered sufficient cause for the immediate cancella- 
tion of agreement and withdrawal of cooperation by the tom- 

f 

missioner. 
J h i s  system, as adopted and enforced by the Department of 

the Commissioner on Domestic Animals, has been in full opera- 
tion about three years. Full responsibility for the blood-testing 
phase of the work has been assumed by the present writer, in 
whose laboratories the serological tests are conducted by trained 
technicians, and results of the tests recorded and transmitted 
to the Commissioner’s oflice. 

Just a few words about the laboratory phase of the control 
problem, upon which successful ekecution of an adopted program 

- or scheme so largely depends. In the first place, no end of abuse 
has been practiced in the collection of the blood samples. It is 
absolutely imperative that the samples reach the laboratory in 
a good state of preservation. The blood must not be permitted 
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to come in contact with even the smallest amount of water; it 
must be preserved agai’nst freezing, and yet be kept suEciently 
cool to prevent the least spoilage. Samples should be cooled 
immediately and delivered to the laboratory as quickly as possible. 
When sent a long distance, and particularly during warm weather, 
they must be packed in sufficient ice to preserve them. The 
generally adopted packing case or pail (covered) is one in which 
there is an inner compartment with tight-fitting cover in which 
the tubes are packed upright, preferably corked with clean corks. 
There should be ample space between this container and the 
~7all of the pail to hold an adequate ice supply, when this is 
nee de d . 

The blood samples must be subjected to the test while they are 
still in a well-preserved state, and care must be exercised in 
removing the serum with as little hemoglobin as possible. The 
serum is then made up to the required dilution with Bacterium 
pullorum stock antigen and physiological salt solution. 

We have been using two dilutions of serum, 150  and 1:100, 
for every blood sample. With complete eradication of pullorum 
disease in flocks as our chief, and in fact only real goal, me believe 
that official dilutions lower than 1:50 (certainly as low as 1:25) 
will lead us into difficulties in that there will be frequent non- 
specific reactions, and make it extremely difficult to establish 
and maintain negative (accredited) flocks. The use of 1:25 as 
an unoficial so-called finding dilution cannot meet with serious 
objection, except as an added expense. 

Again, because the chief aim of our system is to establish 
accredited flocks throughout the State, as sources of sound 
breeding stock, it appears to us necessary to record all partial, 
incomplete or atypical reactions as doubtful. Hence reports- of 
the tests are given as positive, negative or doubtful. 

Can such a system be used on commercial flocks of any size? 
My answer would be “Yes, if properly conducted.” True, there 
are few relatively large flocks in Connecticut, not one of those 
that have participated in our eradication scheme being composed 

. of more than 5000 or 6000 breeding birds. This may be an 
important factor in the success thus far obtained in this state. 

It appears to me that a positive answer to the above question 
can be found in the adoption of what may be conveniently called 
the “unit system” of poultry raising. On any large commercial 
plant it should be possible, and eventually prove to be highly 
practicable, to build up individual units by systematic testing 

. 
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and the use of eggs and young chicks only which come from 
originally negative flocks, or from flocks which had very little 
infection and have become pullorum-free after removal of the 
few scattered reactors. With strict adherence to rules governing 
such a program, it should be feasible eventually to build up a 
multiple of units and finally a general system of eradication which 
could and would definitely preclude the use of breeding stock 
which is not thoroughly sound in so far as pullorum disease is 

No known method of diagnosis .is absolute and thoroughly 
satisfactory, and it would be folly to hold that the ordinary 
agglutination method or any other diagnostic procedure is or 
ever will be entirely beyond criticism. In a previous paper, read 
in this city a year ago, I stated: “That the agglutination method 
for identifying Bacterium pullorum carrier birds has, in a large 
measure, failed to accomplish what it was originally intended to 
do, namely locating with precision individual infected hens in 
given flocks, cannot be- denied by any one who has been at  all 
engaged in this field of study.” Let me add a t  this time that 
the same thing may be said regarding any and all known diag- 
nostic methods.. 

This statement has recently been quoted boldly on the front 
page of one of our more prominent poultry journals. That the,  
authors did not grasp thp full meaning of the paper from which 
it was taken, or intentionally attempted to misrepresent my 
attitude toward the test is indicated by the fact that this particu- 
lar paragraph was singled out, apart from others in which 
confidence in the real value of the test was clearly brought out. 

In conclusion, let me repeat that eradication of pullorum 
disease from poultry flocks is a practical and feasible thing, and 
that the adoption sooner or later of a definite standardized and 
scientifically and reliably operated system of control based upon 
accepted tests will be found quite generally to be the real solu- 
tion of the pullorum disease problem. Such a system should not 
be made compulsory, however, at  least for some time to come. 

APPENDIX 
Summary of testing for bacillary white diarrhea to November 26, 1928. 

, STATE OF CONNECTICUT 
J. M. Whittlesey, Cohmissioner on Domestic Animals 

Geo. E. Corwin, Deputy Commissioner 
State Capitol, Hadford, Connecticut 

Accredited flocks-test complete this season. ...................... 53 
Accredited flocks-test not yet made this season.. . . . . . . . . . . . . . . . . . .  5 
Birds in accredited flocks. ...................... % . . . . . . . . . . . . . . . .  48,198 

’ concerned. I 
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Free flocks-mature birds tested but pullet test has not been made. .. 32 
Free flocks-test, not yet started this season.. ...................... 9 
Birds in free flocks which have been tested.. ....................... 12,584 
Birds in free flocks-test not yet started.. ......................... 2,281 
Officially tested flocks-mature birds tested but pullet test has not been 

Officially tested flocks-test not yet started.. . . . . . . . .  .’. . . . . . . . . . . . .  23 
Birds in officially tested flocks whch have been tested . . . . . . . . . . . . .  36,010 
Birds in officially tested flocks-test not yet started.. ............... 12,508 
Reactors this season since July 1, 1928 (1.8%). ................... 1,010 

made ....................................................... 50 . 

But two flocks have lost their accreditation this season. 

PRESIDENT CARY: Our next aper is “A Survey of Poultry Pathology, 
Past, Present and Future,” by 8r .  Hubert Bunyea, Pathological Divmon, 
Bureau of Animal Industry, Washington, D. C. 

. . .  Dr. Bunyea. read his paper. . . .  

A SURVEY OF POULTRY PATHOLOGY, PAST- 
PRESENT-FUTURE 

By HUBERT BUNYEA, Washington, D.  C. 

Associate Veterinarian, Pathological Di@sion, Bureau of Animal 
Industry, U. S .  Dept. of Agriculture 

INTRODUCTORY 
With the recent unprecedented advance in economic import- 

ance of the poultry industry, the science of poultry pathology 
has been undergoing a correspondingly rapid evolution. It is a 
young science, so young that some of its foremost pioneers are 
still living. So engaging is this field of scientific research, and 
so manifest its practical and economic importance, that it is 
being accorded a place of increasing prominence in the esperi- 
mental activities of federal and state research workers, in the 
literature, in the curricula of the professional schools, and in the 
routine of the practitioners. So phenomenal has been the pro- 
gress of avian pathology that the last half-century has witnessed 
the accumulation of a vast store of fundamental information on 
this subject. 

It is the purpose of the present report to offer a summary of 
outstanding discoveries in the beginnings of avian pathology, 
following with a brief review of noteworthy scientific accomplish- ‘ 
ments of the present day in that domain, and including a state- 
ment relating to important poultry diseases which have but 
recently come prominently to the attention of pathologists, or 
concerning which, for some other weighty reason, further research 
seems argent or eminently desirable. 



462 HUBERT BUNYEA 

HISTORICAL 
It is necessary to cite only a few of the early landmarks to  

establish the fact that this bracnh of pathological science has 
arisen upon an impregnable foundation of sound, careful investi- 
gation and well-substantiated truth. 

Among the earliest outstanding researches in this field of 
knowledge were those of Pasteur, in fowl cholera, in 1880, and of 
Koch, in avian tuberculosis, in 1882. An infectious enteritis of 
chickens was reported by Klein, of England, in 1889, and later 
recognized as identical with fowl typhoid, whose causative 
organism Bact. sanguinarium, was described by V. A. Moore, 
then of the Pathological Division, U. S. bureau of Animal 
Industry. In that memorable year also a far-reaching investiga- 
tion of blackhead of turkeys was reported by Theobald Smith, 
also then of the Bureau of Animal Industry. These mere the 
days of D. E. Salmon, first chief of.the Bureau, and himself an 
investigator and writer on avian pathology. Five years later, 
bacillary white diarrhea of chicks was recognized as a distinct 
entity. In  the earliest researches on this condition the name of 
L. F. Rettger stands pre-eminent. The first report of his investi- 
gatibns on this subject was in a paper on “Septicemia Among 
Young Chicks,” in the New Yorlc Medical tJournuZ,- in May, 1900. 
Rettger and subsequent investigators have since contributed many 
important findings concerning this disease. A recent bibliography 
on the subject, by W. -4. Hooker, contains 345 references to the 
literature included in this period. 

It is now proposed to review individually a few of the principal 
poultry disease problems existing in this country which demand 
fuller investigation. 

AVIAN TIJBERCULOS~S 
Although tuberculosis was observed in poultry long before his 

time, Koch was the first to establish definitely the etiological 
relationship of the acid-fast organism for the disease, in 1882. 
Researches reported by Rabinowitsch, in 1904, by Rang, in 1908, 
and more recently by \an Es, tended to establish the range of 
pathogenicity of the avian organism with respect to mammalian 
species. An outstanding phase of the work of Mohler and 
Washburn was the convincing evidence that young swine could 
be naturally infected with fowl tuberculosis by feeding upon the 
carcasses of infected fowls. 
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The finding of tubercle bacteria in two eggs from a tuberculous 
hen by these investigators is suggestive of the possibility of the . 
transmission of the disease from hen to chick by means of the egg. 

Fitch, Lubbehusen and Dikmans, in 1924, examined 876 eggs 
from 43 hens, some by culture and some by animal inoculation, 
for the presence of tubercle bacteria, but found the organism only 
in the comFosite of nine eggs which came from two hens known to 
lay, occasionally, infected eggs. These investigators were of the 
opinion that the transmission of avian tuberculosis through the 
egg is a possibility of small consequence. In a later investigation 
(1928) Fitch and Lubbehusen assembled a flock of 88 tclberculin- 
reacting hens, the eggs from which (2,000 in number) were 
incubated and 697 chicks were produced. Of these, 209 were 
tube:culin-tested and autopsied, with invariably negative find- 
ings. Apparently none of these chicks mere reared to maturity. 

In the spring of 1925 there came to the attention of the present 
writer a flock of 1,075 hens among. which numerous autopises 
had disclosed the existence of many cases showing advanced 
tuberculous lesions, A tuberculin test of this flock made by 
W. S. Gochenour, of the Pathological Division, resulted in finding 
21.5 per cent of reactors. Meanwhile a number of eggs were 
collected from the flock and inoculated with a view t o  studying 
the possible transmission of tuberculosis from hen to chick by 
means of the egg. From this hatch 276 chicks were obtained. 
From this beginning the study was pursued for three generations 
of birds from the above-mentioned tuberculous parent stock. 
In all, 361 fowls were reared, 77 of them to ages ranging from 7 
to 12 months, and 19 lived from 13 to 23 months. In all, 125 
fowls were tuberculin-tested, and gave negative reactions. 
Two hundred forty-seven fowls were autopsied at  death or 
slaughter and showed no lesions of tuberculosis. The remaining 
birds were utilized in other unrelated experimental work, and all 
attained a certain degree of maturity, but none showed subse- 
quent evidence of tuberculosis. 

Although the original materials for this investigation were not 
so well controlled as might have been desired, the work is cited 
for what significance it may possess, and also as being suggestive 

from tuberculous fowls to their offspring by means of the egg. 
F of further research into the possible transmission of tuberculosis 

BACILLARY WHITE DIARRHEA 
The first scientific knowledge concerning this disease was given 

to the world by L. F. Rettger, who, in 1900,isolated the germ 
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which he named BuciZZus pullorurn. This organism, ‘now known 
as ~%zZmoneZZa pullorurn, was later found to havc its habitat in 
the ovaries of infected hens, which became, through their infected 
eggs, the source of dissemination of the disease among chicks. 
Rettger collaborated a t  different times with Harvey, Stone, Kirk- 
patrick, Jones, Card and others, leading the way in further studies 
of the disease, including its etiology, cpizoology and pathology. 
Other investigators independent of these also havc contributed 
important findings wibh rcference to the condition. 

Jones, in 1913, developed the agglutination test for the detec- 
tion of carrier hens, which is coming to be the basis of a nation- 
wide campaign against the disease. In 1917, Ward and Gallagher 
announced the discovery of an intradermic diagnostic test. 
In  1927, Runnells, Coon, Farley and Thorp reported the applica- 
tion of the rapid-method agglutination test to the diagnosis of 
bacillary white diarrhea infection. 

There are doubtless still many questions we should like to have 
answered. These questions are coming in for their full share of 
attention by those of us who do not embrace the belief that the 
last word has been spoken upon the subject. Extensive investi- 
gations are now being conducted a t  the U. S. Animal Disease 
Experiment Station a t  Bethesda, Md., and some of the state 
agricultural experiment stations on incubator transmission of 
bacillary white diarrhea, the disinfection of incubators and 
brooders, diagnostic rncthods and other related problems. One 
need possessing a most practical economic urge is the develop- 
ment of better standardized and less costly methods of diagnosis 
of the disease in breeding flocks With the solution of this prob- 
lem it is possible that we would be in a better position to get 
together on a nationally unified plan of control of the disease, 
looking hopefully toward its eventual eradication. 

The literature cited in reference to this subject is listed in 
Hooker’s “Bibliography of; Bacillary White Diarrhea of the Fowl.’’ 

DIPHTHERIA (BIRD Pox) 

k 

Early investigators attributed avian diphtheria to a variety 
of causes, including protozoa and several types of bacteria. In 
1897, Sanfelice reported an investigation the results of which 
led him to classify the pox lesions as a form of blastomycosis. 
In  1902, Marx and Sticker demonstrated the filtrability of the 
pox virus, but it was not until 1908 that experiments conducted 
by Carnwath showed that the viruses of pox and diphtheria were 

- 
1 
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identical, and that material from either type of lesion was capable 
of producing lesions of the other type. Following the new light 
thus gained as to the etiology of the disease, the attention of 
science was centered upon methods of prevention by immuniza- 
tion. Emulsions of the diseased tissues were employed by 
-intravenous or subcutaneous injection, by Manteufel, Beach, 
Hadley and others, with encouraging results. More recent 
researches, however have been conducted by DeBliek and Van 
Heelsbergen, of Utrecht, Holland, and W. T. Johnson, of Cor- 
uallis, Oregon, indicating the possibility of establishing an active 
immunity to pox-diphtheria by means of cutaneous vaccination. 

The relationship existing between roup and the pox-diphtheria 
infection is yet an open question. Successful attempts a t  immun- 
ization against roup have thus far been confined to the use of 
suspensions of killed organisms consisting of secondary bacterial 
invaders found present in outbreaks of the disease. The etiology 
of this condition, and its prevention and control are problems of 
great importance to the industry in the United States, and 
urgently call for the further scrutiny of the pathologist. 

FOWL CHOLERA 
Fowl cholera was studied, in 1782, b? Chabert who considered 

it to be a form of anthrax. The disease has been frequently 
observed in Europe since 1925, .and more recently in the United 
StTtes. Perroncito, in 1878, gave the first description of the caus- 
ative organism of fowl cholera as it appeared to him from micro- 
scopic examination of the blood of affected fowls. Two years 
later, Pasteur achieved the distinction of being the first to culti- 
vate upon nutrient media this organism which later was to 
derive its family name from him. By way of further distinction, 
Pasteur used the attenuated bipolar germ of fowl cholera with 
which to blaze the trail for the development of vaccinotherapy. 
To use the words of Salmon, “This is the first case in which a 
virulent germ mas successfully modified in a laboratory and made 
to act as a vaccine. It led to the preparation of vaccines for a 
number of diseases, more particularly anthrax, black quarter 
and rabies.” Since Salmon’s statement was penned, vaccino- 
therapy has advanced by rapid strides and now occupies a 
prominent place in the prevention and treatment of numerous 
infectious diseases of man and animals. 

As regards the active immunization of fowls against cholera, 
however, Pasteur’s vaccine appears to have been less successful 
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than those later developed by Szasz, Manninger and others. 
Effective antisera for the passive immunization of fowls were 
developed by Kitt, and also by Schreiber. Weil’s attempts to  
produce an immunity to fowl cholera with the aid of artificial 
aggressins, while not of much practical significancc, at  least offer 
a possibly fruitful clue to encourage further similar efforts on 
the part of other investigators. The possibilities of aggressin 
immunization for this disease in fowls appear even more prornis- 
ing in the light of Gochenour’s recent favorable results accom- 
plished with the corresponding bovine aggressin. 

FOWL TYPHOID 

- 

Fowl typhoid is described by early European writers as an 
infectious disease fatal to chickens, young turkeys, guinea fowl 
and pheasants. With Lucet’s enzootic dysentery of turkeys and 
Klein’s infectious enteritis of chickens it is said to be identical. 
rhe condition was first described in the United States by Moore, 
in 1896, under the caption, “Infectious Leukemia in Fowls-A 
Bacterial Disease Frequently Mistaken for Fowl Cholera.” 

9 

As a result of recent observations on the occurrende of an 
organism bearing the cultural characteristics of Sulrnonella 
sanguinarium in young chickens dying of white diarrhea and 
partly due to the cultural and serological similarities of S. san- 
guinarium and S. pullorurn, some recent investigators display a 
tendency to regard the two organisms and the diseases produced 
by them as closely related if not identical. 

. 

On the other hand the gross pathological changes noted in 
€owl typhoid in adults often simulate those of avian leukemia, 
which fact accounts for the name of “infectious leukemia,” sug- 
gested by Moore for the former disease. One is led to wonder 
whether some of the cases diagnosed as leukemia are not in fact 
occult forms of fowl typhoid. The writer recalls a case of apparent 
leukemia which came under his observation, cultures from which 
failed to yield an organism, but tissue emulsions from which, 
when injected into a Ichicken experimentally, produced a fatal 
leukemic disease from which S. sunguinarium was, recovered. 

Vaccines are extensively employed in the protection of fowls 
against typhoid infection. The use of such products, however, 
has been found by Runnells and his associates to cause confusing 
results in the sdbsequent agglutination testing of these fowls for 
bacillary white diarrhea infection, due to the reciprocal non-speci- 

, 
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ficity of the agglutinins produced by these infections for each 
other. 

INFECTIOUS BRQWCHITCS 
About seven years ago there began to appear, in the large, 

central, poultry-feeding establishments of the middle-western 
part of the United States, a new disease of an infectious nature 
and an acute course, affecting the respiratory tract of chickens. 
B,ecause this new disease had been said to exist prior to that time 
in Canada, it became commonly known as Canadian flu. To 
science, however, it is more generally known as infectious bron- 
chitis, or influenza. The ravages of this disease presented so 
serious a problem in the commercial feeding or shipping of live 
poultry that the attention of pathologists in various sections of 
this continent was directed to an investigation of the condition. 

Gwatkin described infectious bronchitis as a form of avian 
diphtheria or chicken pox, “a very acute form in which the trachea 
fills with a sticky, bloody exudate and clots of blood, and in 
which no yellowish, cheesy matter collects in the mouth and 
laryns.” As a basis for his conclusion, that investigator cites the 
production of pox or diphtheria lesions from the inoculation of 
test birds with bacteria-free filtrates derived from the tracheal 
exudates of bronchitis birds. . 

According to the present writer’s observations, infectious 
bronchitis is a distinct entity, differentiable from avian diph- 
theria, ioup and chicken pox. This conclusion has been reached 
after repeated failures to produce any of the disease manifesta- 
tions enumerated by the intratracheal or subcutaneous inocula- 
tion of the Berkefeld-filtered, tracheal exudates from bronchitis 
subjects, while a t  the same time the intratracheal inoculation of 
the fresh unfiltered exudates resulted with much regularity in 
the reproduction -of infectious bronchitis, after an incubation 
period ranging from three to seven days. 

Thus far the writer’s conclusions are based upon findings 
derived from the investigation of the 1924-25 outbreak of infec- 
tious bronchitis, but which are fully confirmed by his investiga- 
tions conducted in a more recent outbreak. Early efforts to 
clarify the obscure etiology of the disease, however, were unsuc- 
cessful beyond the point of satisfying.hiniself that it was not due 
to a filtrable virus. 

In the study of the disease there was encountered a percentage 
of cases coiiiplicated with the presence of fowl cholera infection, 
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but not in sufficient numbers seriously to suggest an etiological 
relationship between the Pasteurella and infectious bronchitis. 
This finding in avian diphtheria has been reported by Moore, 
Sigwart and others. Similar findings in infectious bronchitis 
and a similar interpretation of them are recorded by J. R. 
Beach, of California. 

Some other: cases under the writer’s observation manifested 
symptoms and lesions of infectious bronchitis complicated with 
avian diphtheria, or pox, or both. Had these specimens been 
employed by him as representative subjects in an etiological 
study, it is speculatively possible that they might have yielded 
results similar to those of Gwatkin, erroneously suggesting the 
ctiological oneness of infectious bronchitis with pox and diph- 
theria. Beach, in reporting the presence of chicken’-pox virus in 
some of the bronchitis specimens studied by him, conservatively 
maintains that “the importance of this virus in the etiology of 
the disease, however, is not definitely determined.’’ 

ens, of a diplococcus which he regarded as the etiological factor in 
infectious bronchitis. His organism, which was definitely 
identified as DipZococcus pneumonias capsulatus, proved patho- 
genic for white mice, but with it he was not able to reproduce 
bronchitis in fowls experimentally. Hinshaw reports the finding 
of an organism resembling Pasteurella avicida in the trachess of 
affected fowls studied by him, but did not ascribe etiological 
significance to  this organism. 

Eriksen was unable to reproduce. infectious bronchitis experi- 
mentally, and therefore inclines to the belief that the disease is of 
non-specific origin. Among the factors which he regards as pre- 
disposing to the disease are: 

Kaupp reports the recovery, from the tracheas of affected chick- , 

“Poor state of nutrition when leaving the farm. 
“Exposure and delay in unsanitary quarters of small local 

“Exposure to cold and filth in poultry cars. 
“Rapid forcing of birds not properly developed. 
“Improper ventilation and sanitation of feeding stations.” 
The present writer has been able to  reproduce the disease 

experimentally by placing test birds in the Bame pen with natur- 
ally infected birds. The usual method he practiced, bowever, 
was that of *transferring the tracheal exudate by means of a 
swab directly from the infected bird to the test bird. During a 
recent outbreak, a study was made of the bacterial flora of the 

buyers. 
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trachea of a number of natural cases. Several types of organism 
were isolated and tested as to their pathogenicity by tracheal 
inoculation of normal fowls. None, however, proved capable of 
reproducing the symptoms and lesions of infectious bronchitis 
except a diplococcus which was recovered from a number of 
cases. 

A freshly isolated culture of this organism, washed off of a 
serum-agar slant, was introduced by means of a swab into the 
tracheas of several birds. In three days these birds were showing 
symptoms ranging from a mucous rale to a slight dyspnea. On 
the fourth day they died, and upon autopsy showed thc typical 
exudative plug in the trachea. Later attempts to produce 
bronchitis by the tracheal inoclation of this organism taken 
from cultures of the fourth or fifth generation were unsuccessful. 

Most of the writer’s successful transmission work was accom- 
plished upon birds in open-air pens in mid-winter. Similar 
uninoculated fowls in similar pens survived a like exposure to 
inclement weather conditions without showing any ill effects. 
In view of Kaupp’s finding, and his own, the writer is inclined to 
regard the diplococcus of pneumonia as of possible significance in 
the causation of the disease under adverse sanitary or climatic 
conditions. However, the field is open to further research on 
the questions concerning this disease, among which might be 
suggested that of the possible value of bacterins made from 
avian pneumonia organisms in the prevention of infectious bron- 
chitis during shipment or at  the feeding batteries. 

LEUKEMIA 
Leukemia of chickens was first recognized as a distinct patho- 

logical entity, in 1908, by Ellerman and Bang, who attributed it to 
a filtrable virus. Other investigators, however, have been uni- 
formly unsuccessful in attempts to reproduce the disease with 
Berkefeld-filtered tissue emulsions from leukemic fowls, and 
therefore deny its true filtrable nature. Henschen attributes the 
characteristic lesions to a chronic tissue intoxication resulting 
from a secondary anemia. Rerkhardt goes as far as to aver that 
the disease manifestations of leukemia may be ascribed, to a very 
slowly developing form of tuberculosis. The cautious assertion 
of Hutyra and Marek that “the etiological role of an ultravisible 
microorganism does not appear ercluded” betrays a shade of mis- 
giving on the part of these authorities that might commend the 
disease to the further consideration of science. The increasing 
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prevalence of a specific gallinaceous leukemia in the United States 
renders it imperative that further study be made of the nature 
of the disease and methods for its control. 

PARALYSIS 
In a discussion of this broad nature it would be impossible to 

overlook the economic importance of fowl paralysis. To quote 
from the paper presented on this subject before the disease sec- 
tion of the World’s Poultry Congress, at  Ottawa, Canada, in 
1927, by Pappenheimer and Dunn, “The disease which is known 
to poultrymen by the indefinite and rather unsatisfactory name 
of fowl paralysis merits far more intense study than.i t  has 
‘received. 

These authors, and also Doyle, note that the essential lesion of 
the disease consists of cellular infiltrations, principally of the ner- 
vous structures, and of the iris and cornea of the eye. The 
invading cells are largely lymphoidal or mononuclear in type. 
Doyle was unable to produce the disease experimentally, but 
recognized its contagious nature, and attributed it to “a neuro- 
tropic virus of some kind,” presumably transmitted through 
breeding from affected flocks. Pappenheimer and Dunn obtained 
some experiiiiental results suggesting the possibility of a filtrable 
virus as the etiological ‘factor. c1 

In  a popular paper dealing with the disease, Stafseth attributes 
those outbreaks of paralysis observed by him to the presence of a 
duodenal type of coccidium. The present writer observed at 
least one outbreak in which the duodenal coccidium was invar- 
iably present in immense numbers in all affected birds autopsied, 
in conjunction with numerous punctiform ulcerations of the 
duodenal mucosa. In  another outbreak observed by him, 
however, the presence of the coccidium was noted in only about 
half of the cases. Many of the others showed duodenal lesions of 
a more or less diffuse nature, from which numerous very minute 
tapeworms, barely visible to the naked eye as whitish specks, 
could be recovered. This species of tapeworm was identified as 
Davainea prog bot tina . 

Pappenheimer and Dunn stated that their studies offered “no 
support for the widely prevalent view that the disease is in some 
way associated with coccidiosis or with verminous infestation.” 
Further research may definitely relieve these parasites of primary 
etiological suspicion, but should the nerve lesions (and symptoms) 
be shown to have relation to some form of chronic intoxication 

I 
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of enteric origin, there mould still remain the speculative possi- 
bility of a secondary role played by intestinal parasites in the 
production of mucous abrasions of the duodenum, providing the 
potential port of entry necessary to complete a hypothetical 
chain of evidence. This conjecture harmonizes .with Doyle’s 
neurotropic virus theory, also with his inability to “find any agent 
in the tissues, by cultural or staining methods, with su4icient 
constancy to make any demonstrable microorganism appear 
significant so far as the cause is concerned.’‘ 

CONCLUSION 
On September 17, 1928, a committee from the National 

Poultry Council, in conference with Gen. H. 13. Lord, Director 
of the Federal Budget a t  Washington, D. C., stressed the im- 
portance of practical research in the control of poultry diseases 
vitally involving the welfare of the industry from all angles, 
making particular mention of some of the conditions spoken of 
in this paper. There probably has never been a time when the 
industry itself was more alert to the importance of poultry 
diseases and more eager to lend its support and cooperation to 
the scientific investigation and administratiy=e helpfulness 
concerning these diseases, than today. This fact presents an 
unusual challenge to  the research worker along these lines, involv- 
ing at  once a profound responsibility and a golden opportunity. 
That science is awakening to the full significance of these, none 
can doubt. 

It has been the writer’s aim to emphasize some of the salient 
points of this situation. He is deeply conscious that this dis- 
cussion has been incomplete, disconnected, and in some measure 
disproportionate. That it was colored by the variable elements 
of individual viewpoint was inevitable from the vcry nature of 
its matter. 

If, notwithstanding, it has been heard in the spirit of a friendly 
interest in the advancement of the science of Poultry pathology, 
if it may provoke a constructive discussion or consideration of 
the problems referred to, if in ever so small a way it may give 
encouragement to the quest for new knowledge concerning those 
problems, the writer shall consider himself fully rewarded. 
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PRESIDENT CART: The next paper to come before us, and I must ask the 
author to be as brief as possible, is by Dr. James E. Rice, Professor of Poultry 
Husbandry, Cornel1 University, Ithace, N. Y., on “The Responsibility of 
the Veterinarian in Official Poultry Disease Eradication .” 

t 

(Prof. Rice delivered an extemporaneous addrcss, illustratcd kith a number 
of charts, to which he made frequent, references: Copies of the charts werc 
not received for reproduction with the address of Prof. Rice. A copy of the 
transcript of his address was sent to Prof. Rice, to be edited and put in shape 
for publication, but this has not been returned up to the time of going to  
press. Editor.) 

f 

PRESIDENT CARY: The next will be the report of the Committee on Poultry 
Diseases. The Committee will make some recommendations covering this 
subject. 

DR. ROBERT GRAHAM: In order to savc time I am going to omit reading the 
discussion in thc report of tho committee and simply read to you the summary. 
. . . Dr. Graham read the summary of the report. . . . 

c 
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REPORT OF THE COMMITTEE ON POULTRY 
DISEASES 

DR. ROBERT GRAHAM, C h i m n ,  Urbana, 111. 
Dr. W. R. Hinshaw, Amherst, M-. Dr. Joseph P. Scott, Manhattan, ICans. 

Dr. I. D. Wilson, Blacksburg, Va. 
The importance of hygiene in maintaining profitable flocks is so generally 

conceded by sanitarians that your committee has confined its re ort to certain 
phases of bacillary white diarrhea and avian tuberculosis controy. Campaigns 
against these diseases, though based large1 upon sanitary measures, must be 
supported by comprehensive investigationarprograms. More knowledge of the 
causative a nts, their abodes in nature, with the avenues by which t#hey are 
perpetuatecfkom fowl to fowl is essential. The fundamentals in the control of 
these and other diseases are known, but scientific facts rather than opinions 
must be accumulated by carefully controlled research to guide safely the 
development of an efficient poultrydisease-control pro m. It is the opinion 
of your committee that the importance of avian pathoEy from an investiga- 
tional standpoint is fully recognized by federal and state officials as well as 
allied interests of the poultry industry. As a result of this understaneg the 
investigational work is being prosecuted aa rapidly as funds w1u perrmt. 

The Committee on Poultry Diseases of this association hap emphasized for 
two consecutive years the importance of uniform sanitary regulations as well 
as the necessity of standardizing the agglutination test for bacillary white 
diarrhea. Last year the Committee, after careful consideration, made certain 
recommendations to restrict the use of the word “accredited” to disease control. 
Sanitary officials in twenty-three states have adopted or favor this terminology 
to  prevent further confusion between breed improvement and disease-control 
Fork. Notwithstanding lack of uniformity in regulations and definite standards 
in testing for bacillary white diarrhea, progress has been reported in dfferent 
states. b 

BACILLARY WHITE DIARRHEA 
A survey of the status of bacillary white diarrhea control in the  United 

Stat?, to be presented briefly in this report, is b a d  upon the information 
supplied by state officials in answer to thirteen queations prepared by our 
committee. The summary, though incomplete, gives a general idea o l the  
widespread interest aa well at3 the prevailing variance of official terms and 
technical methods of procedure. Following the initial investigations of Rettger 
and Jon-, testing of breeding fowls was employed by flock-owners and hatch- 
erymen. The demand for healthy breeding stock and chicks free from bacdlary 
white diarrhea has been a potent force in the campaign against this and other 
diseases. It is‘also apparent that the interest and desire of the owner mill 
continue to be an important factor. 

In all, twenty-four states reported aa being officially engaged in suppressing 
bacillary white diarrhea or as having outlined advisory plans for the guidance 
of the poultry industry. In one state the work has been under way fifteen 
years, while in others the program is relatively new. The average time of the 
twenty-four states engaged in the work is 4.6 years. It is therefore apparent 
that the program as a whole is in the formative stages though last year ap- 
proximately 2,000,000 fowls of breeding age were tested under supervision. 
This represents but a small percentage of the total breeding fowls in the United 
States, though it fails to include an ever-increasing number of flocks privately 
tested. 

Nothwithstmding occasional reports to the contrary, the practical results 
obtained in the suppression of bacillary white diarrhea greatly overshadow 
irregularities that have been reported. Apparent discrepancies or failures of 
the test serve only to emphasize the need of proper supervision. Some of the 
failures of the test seem traceable to lack of standardization of technic, while 
infected incubators, insanitary feeding and housing practices are doubtless 
important factors. A successful campaign against bacillary white diarrhea 
must be comprehensive, of uniform procedure, and painstaking in all its phases. 
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A standard test must be applied by trained persons. Reactors must be re- 
moved. Incubators and broodors must be propcrly disinfected. Clean ground 
to  prevent reinfection must be provided. Twenty-four stake officials indicatcd 
that testing and elimination of reactors had helped in the control of b a d h y  
white diarrhea as judged by a reduction of reactors in retests and livability of 
chicks. The infection in mature stock was, according to reports, frequently 
reduced from 10 to 2 or 3 per cent, while many flocks.wew freed from the 
disease. 

UNIFORM PROCEDURES 
Though uniformity of procedure is an outstanding need in a campaign of this 

character, there can be no doubt that progress has and is b & g  madc in the 
control of pullorurn infection and that the value of the agglutination test, in 
the judgment of your committee, is definitely established. It is also the 
unanimous opinion of your committee, notwithstanding certain limitations of 
the agglutination test, that expressions condcmning the test as worthless are 
not only misleading but detrimental to the poultry industry. The members 
of the Committee regard it as unfortunate that a limited number of discon- 
certing results which illustratc possible discrepancies (not, however, peculiar 
to  this test) have been exploited to the public to confuse the poultryman 
temporarily. The situation calls to mind the controversy many years ago on 
the value of the tuberculin test in cattle. The agglutination test, if properly 
employed, rcpresents, in the opinion of your committee, the only successful 
method of diagnosing bacillary white diarrhea in matuke fowls and it seems that 
the results of testing and isolation of reactors obtained to date justify con- 
fidence in the test when it is properly applied. 

SANITATION 

9 

In connection with testing, a vigorous extension of sanitation programs is 
needed. Clean eggs, clean chicks, clean incubators, clean ground, clean houses, 
clean feed and clean water are essential measurn of prevention. Sanitation 
becomes the responsibility of the owner guided by the sanitarian. The testing 
of flocks to reduce bacillary white diarrhea infection is recognized as a task for 
the trained person. Testing for advertising purposes should be discouraged. 
Stated in another way, testing for bacillary white diarrhea is a disease control 
measure, not an advcrtising scheme to sell chicks. To prevent misunderstand- 
ing regarding the purpose of the test, sanitary officials must continue to 
emphasize the value of the test as well as its limitations as a disease control 
measure. 

STANDARDIZATION OF TEST 
Among laboratory workers in different states it is apparent that a great 

variation still exists in the dia nostic dilution of antigen and serum employed. 
A variation in the sensitivity ofdifferent antigens also may increase discrepancy 
in tests. There is little question, in the opinion of your committee, but that the 
antigen may easily be an important variable factor in different laboratories. 
The stcps taken'in New England are commendable and may serve for guidance 
of laboratory conferences in other localities. Some laboratories regard a dilu- 
tion of 1:lOO as diagnostic, while others'employ a dilution of 1:50, 1:40, 1:25, 
or 1:lO. Seven states use dilutions of 1:SO to 1:lOO;eight states, 1:50; and +ne 
states, 1:25 or less. The macroscopic agglutination test is employed m a 
majority of laboratories, while a limited number are checking the rapid or 
slide test as suggested by Runnels and co-workers.* 

The testing of all breeding stock before official recognition is given is one 
procedure in which full agrecment mas found in different states. There was 
a h  agreement that collecting blood samples had little or no effect upon the 
egg-yield if the fowk were carefully handled. It appears that the cloudiness 
in tests has been eliminated largely by the addition of sodium hydroid, as 
suggested by Mathews. 

*Vide "An Application of the Rapid-Metbod.Agg1utinetion Test to the Diagnosis of Bacillary 
White Diarrhea Infection," by Runnells et el., in the JOURNAL. February, 1927. 
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AVIAN TUBERCULOSIS 
The results of testing farm flocks for tuberculosis in the Middle West have 

furnished valuable data regarding the prevalence of tuberculosis. In one state 
4,383 flocks, including 691,837 fowls, in twentyeight counties, have been 
tested in a preliminary survey. Of these, 27,907 fowls (4.03%) reacted. The 
prevalence of the infection in old fowls as compared with pullets justifies the 
general recommxdation of disposing of hens after the h t  laying season. 
Preliminary results of tuberculin-testing of fowls in the Corn Belt suggest that 
if the test is properly administered it is a reliable diagnostic aid in suppressing 
the disease. As an educakional procedure in poultry hygiene and live stock 
sanitation it possesses distinct advantages, though the practical value of the 
area testing of fowls cannot be appraised on a large scale until more data are 
availablc. 

BIOLOGICAL PRODUCTS AND PROPRIETARY REMEDIES 
During the paat few years many biological products and numerous poultry 

remedies have been extensively advertised in the farm press. These rcmedies 
have been abundantly distributed in many rural districts by itinerant pedlars. 
Losses either direct from disease or indirect from the exorbitant charges have 
frequently followed the use of these remedies. The therapeutic value of certain 
drugs in the treatment of poultry ills is recognized, yet your committee urges 
educational institutions, veterinarians and sanitary officials to assist in bringing 
the true value of these products before the poultryman. 

SUMMARY 
1. A program of research, elimination of reacting breeding fowls, and the 

application of sanitary measures are regarded as fundamental in the control of 
b a c i h y  white diarrhea. 

2. Persons conductin agglutination tests should be approved by proper 
state officials. Testers sfiould report periodically to approving or appointing 
bodies. Veterinarians are urged to enter this field of work in which they are , 
unusually well qualified by their previous training and experience. 

3. It is recommended, that the agglutination test be considered as fihe 
official test, the rapid or slide test being permissible, and that official testing 
be conducted on a uniform basis. A study of the dilutions used in the aggluti- 
nation tests in different states shows that 8. majority use a dilution of 1:25 or 
less. It is suggested that a dilution of 1:25 be given a trial by those using 
bigher dilutions and that a standard antigen be made available through proper 
channels to safeguard the testing work. 

4. Testing farm flocks in the Corn Belt for avian tuberculosis has yielded 
valuable information regarding the extent of the disease. As a diagnostic agent 
avian tuberculin has proven valuable in the removal of thousands of reacting 
fowls that have been slaughtered under inspection. The elimination of reacting 
fowls has been followed by disinfection of premises. Your committee recognizes 
the value of the tuberculin test as well as systematic disposal of fowls in the 
suppression of this disease. 

5. The promiscuous sale of cure-all remedies and biologic products for 
combating poultry diseases is recognized by your committee as an unnecessary 
tax on the industry. Your committee recommends that claims made for 
various remedies be carefully scrutinized by proper federal and state officials 
in the protection of the poultry industry. 

6. The outstanding need in the control of bacillary white diarrhea is a 
uniform method of procedure. Terminology is important. Standardization 
of the test is also a matter of concern, but most important of all is the inaugura- 
tion of a plan under the supervision of federal authorities that will serve in the 
upbuilding of the industry on a proper basis. In a comprehensive plan of this 
chamcter it seems logical that live stock sanitary authorities should be best 
qualified to decide questions of terminology relative to disease control. Your 
committee therefore recommends to this association that the word "accredited" 
be confined to official disease control or health programs and not used to 
indicate culling or other phases of breed improvement work. 

. 
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PRESIDENT CARY :. Gentlemen, you have heard the report of this Committee. 

. . . It was moved, seconded and carried that the repokt be adopted. 

PRESIDENT CARY: We will stand adjourned until tomorrow morning at  nine 

What shall we do mth  it? * 

. . .  
O’C~OC~.  

. . . The meeting adjourned a t  5:35 p. m. sr 

ADJOURNMENT 

THURSDAY MORNING, DECEMBER 6,1928 
The third seseion convened a t  9:25 a. m., President Cary presiding. 
PRESIDENT CARY: We will call upon Dr. D. R. Gillies, B. A. I. Inspector-in- 

Charge, New York City, to talk about the subject of “Meat Inspection, or the 
Little Purple Stamp.” (Applause) 

DR. D. R. GILLIES: I assure you it affords me much pleasure to represent 
the Meat Inspection Division this morning. My subject will be changed 
slightly from what appears on the rogram this morning. I am going to speak 
to you on the subject of “The Fefwal Meat Inspection Service.” 

. . . Dr. Gillies read his paper. . . . (Applause) 

. 

THE FEDERAL MEAT INSPECTION SERVICE 

By D. R. GILLIES, New York, N .  Y .  

Inspector-&Charge, U. S .  Bureau oj  Animal Industry 

I believe it was Mark Twain who said, “A public speaker, to 
be interesting, must adhere strictly to a certain set of rules, 
namely: Get up. Talk up. Shut up.” These may be explained 
as follows: 

First, get up, so the audience can see you; 
Second, talk up, so that your message may be distinctly heard 

and fully understood; I 

Third, shut up, whilc.your listeners are still in a receptive 
mood. 

It is my firm intention to adhere strictly to the dictum of this 
great and noted American writer. 

Some three weeks ago, I was advised by Dr. John R. Mohler, 
Chief of the Bureau of Animal Industry, that I had been selected 
to represent the Meat Inspection Division of the Bureau at  this 
conference, for the purpose of delivering an address relating to 
the Meat Inspection Service, using the topic, “The Federal 
Meat Inspection Service,” as a basis for my remarks. This 
assignment, I assure you, is a most pleasant one and I can con- 
ceive of no greater privilege or higher honor than that of associat- 
ing with this body of men assembled here this, afternoon, all 

4 
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interested and actively engaged in building up and protecting 
the live stock population of the United States, an industry 
ranking as one of the largest and most essential in the entire 
nation. 

Pome two years ago, in the state of Kansas, a Scotchman 
owned and operated a blacksmith shop about ten miles from 
Kansas City. He was very economical in his methods; not stingy, 
penurious or anything of that sort, not a t  all, but simply careful 
and cautious in monetary matters. He was convinced the 
packers were charging entirely too much money for their meats, 
so he decided to raise his own. In addition to owning a black- 
smith shop and his home, he also possessed five acres of land 
yielding big crops of alfalfa, so he naturally was immediately 
filled with a determination to raise rabbits. You all know how 
prolific rabbits are and how rapidly they increase in number, SO 

shortly after this period, his family ate rabbit three times a day, 
365 days in the year. Now, gentlcrnen, that is some rabbit. 

One day the Scotchman was called to Kansas City to attend 
to some business matters. He placed a young Iriahman in charge 
of his shop during his absence. Twelve o’clock arrived, the good 
wife rang the dinner-bell and the Irishman hurried to the house 
for his dinner. The Scotchman was very pious and it was his 
unfailing custom to say Grace and offer thanks before each meal. 
The Scotchman being absent on this particular day, the lady of 
the house asked the Irishman if he would say Grace. He replied, 
“Sure, Mum,” and immediately proceeded in this fashion: 
“Dear Lord, for the past three years, three times,a day, we have 
had rabbits young and rabbits old, rabbits hot and rabbits cold, 
rabbits tender and rabbits tough, but thank the Lord we’ve had 
enough.” So, if the packers are charging too much for their meat, 
may I not suggest that you all begin raising rabbits. 

* 

- 

I 

THE FEDERAL ME4T INSPECTION SERVICE-WHAT IT MEANS 
TO YOU! 

The problem involved in maintaining a sound and wholesome 
meat food supply is, without doubt, one of paramount importance, 
since it concerns most intimately the well-being of the entire 
nation. The long-recognized and undisputed fact that certain 
animal diseases are transmissible and communicable to man 
makes it imperative for the protection of human health that super- 
vision be maintained over this extremely important industry, 
namely, the preparation of meat and meat food products. 
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Meat inspection primarily is a service in hygiene and sanitation, 
though the first enactments on the subject were based wholly 
on economic considerations. It developed from an ineffective 
law, in 1890, to a law embracing one of the most scientific and 
compldte organizations in the world, of real value, and command- 
ing the respect and confidence of all other nations. It is con- 
ducted by the Bureau of Animal Industry, under the direction 
of the Secretary of Agriculture, in accordance with the Meat 
Inspection Act of June 30, 1906, and rules and regulations pro- 
mulgated thercunder designated as zi. A. I. Order 211 (Revised). 

Its objects and purposes are the prevention of dangers which 
threaten human health, a protection to the incat consumer in 
an economic relation from frauds and deception, and the detec- 
tion and location of animal plagues for the protpection of the live 
stock industry -of the nation. 

Rules and regulations covering meat inspection provide for a 
thorough and efficient antemortem and postmortem inspection 
by veterinarians, of all cattle, sheep, swine, goats and horses 
slaughtered a t  establishments engaged in interstate or foreign 
commerce, and a prompt, complete, harmless disposal of all dis- 
eases and their specific causes. About G5 per cent of animals 
slaughtered in this country receive €ederal inspection. 

They further require and provide for an examination by experts 
of all products prepared from slaughtered animals, relative to 
their proper origin and desirability as food for man. Provisions 
also are included for the organization of a force of inspectors? 
minimum standards for sanitation? supervision of curing, smok- 
ing, cooking, shipping and receiving meats. In  short, every 
operation in or about the premises of an official establishment is 
regulated and controlled, to a certain extent, by the mcat inspec- 
tion laws in force in this country. 

The number of official establishments has increased from 1 to 
863, located in 258 different cities in the United States. Each 
establishment is assigned a number. Such designated number is 
used as a means of identifying products prepared under inspection. 
To illustrate: number 2 is assigned to Armour & Company, 
number 3 to Swift & Company, and number 20 to Wilson & 
Company, and so on for all establishments. This number is 
registered with the Bureau and must appear on all carcasses 
and parts, also on containers of meat or meat food products 
from official establishments. It will l?e readily observed that a, 
ham from Armour & Company, or any other house, shipped to 

a 

a 
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Hong Kong, China; London, England, or any other place in the 
world, can be immecliatcly identified and its origin determined 
with the greatest degree of accuracy and decisiveness. 

The organization has grown from a force of only a few inspec- 
tors to the extent that at  the present time 4045 employes make 
up the personnel. This includes Dr. J. R. Mohler, Chief of 
Bureau, and his assistants, Dr. R. P. Steddom, Ghief of the Meat 
Inspection Division, and his assistants, inspectoFs in charge of 
stations, veterinary and lay inspectors. Veterinarians must have 
had a four-year high school education and must be graduates of 
colleges having not lesq than four years of veterinary instruction. 
In  addition to this, they must satisfactorily pass a civil service 
examination before becoming eligible for appointment as inspe'c- 
tors in the Bureau of Animal Industry. 

Even after successfully meeting all these requirements and 
after appointment is received they are placed on probation for a 
period of six months, during which-time the work they perform 
is carefully observed and checked in order to determinc with 
reasonable accuracy their fitness and adaptability for the work 
a t  hand. Lay inspectors are men especially trained in packing- 
house procedure and are familiar with operations incident to the 
preparation of meat and meat food products. They too must pass 
civil service examinations and likewise serve probational periods. 

During the calendar ycar 1927, 70,705,525 animals were given 
ante- and postmortem inspection by employes of the Bureau of 
Animal Industry. Of this number, there were condemned, 

. tanked and destroyed for food purposes 289,031 carcasses, and 
1,058,930 parts, and 9,009,132 pounds of prepared meat and 
meat food products also were effectually destroyed for food 
purposes. This efficient service cost the American taxpayer 
only six cents per animal; an expense remarkably low indeed 
for such a valuable and helpful service. 

Certainly 
not from the back yards in the cities, but the origin may be traced 
directly to  the farms and ranches. Now then, when you are told 
that the best hams and bacon come from the farmer's country 
dressed hogs, stop for a moment and consider this question. 
Who separates the diseased from the healthy meat in farm- 
slaughtered animals? What assurance have I that the meat from 
this source was derived from healthy animals? Gentlemen, there 
is but one answer and that is meat from healthy and unhealthy 

. 

Where does all this diseased meat come from? 



480 D. R. GILLIES 

animals is disposed of alike and without special consideration, 
one over the other. 

On the other hand, when you buy meat prepared at  any one 
of the 863 official establishments operating under Federal inspec- 
tion and supervision, you have not only positive assurance that 
the meat is sweet and wholesome but you have the assurance, 
backed by this great government, that it contains no injurious 
preservatives, that is was derived from healthy animals, and that 
it was prepared ‘under modern, hygienic and sanitary conditions. 
So,*‘when purchasing any meat or meat food products for your 
household use, always look for and insist upon seeing the little 
purple stamp bearing the inscription, “U. S. Inspccted and 
Passed.” 

Let me takc you through a modern packing-plant and explain 
how federal inspection is conducted and what it means to the 
public. And what I have to say regarding this plant applies to 
every one of the 863 official establishments throughout the United 
States. As animals are received at  ,the plant, a government 
inspector must see and examine them all before slaughter is 
permitted. This is called antemortem inspection and must be 
thoroughly performed on all anipals for the detection of such 
diseases or conditions that would rcquire condemnation of the 
carcasses in whole or in part on postmortem inspection. 

All passed hogs are driven to slaughter-pens, shackled by the 
hind leg, hoisted by mechanical means and automatically trans- 
ferred to a rail or bar where they are bled. They are then 
dropped into a vat of hot water, where they remain, after which 
they are passed through a dehairing machine which removes hair 
and scurf. The hogs are nom gambrellcd and hung off to a 
depressing-rail, where all remaining hair and scurf are carefully 
removed and the heads partially severed, leaving the cervical 
lymph-glands exposed in their natural position. 

It is here that the first postmoitem inspection is-made. An 
inspector stationed here repeatedly incises the exposed glands and 
if any evidence of disease is found the carcass is immediately 
held and identified by a three-section, numbered, “U. S. retained” 
tag, securely attached a t  certain positions conveniently located 
and in plain view. All carcasscs so identified are given special 
attention and inspection by veterinarians possessing expert 
knowledge in pathology and specially skiJled and experience in 
performing what is known as final postmortem inspections. Hog 
carcasses passed a t  the head inspector’s station are non7 eviscer- 
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ated and the viscera placed on a sanitary, moving-top, viscera- 
inspection-table, where veterinarians make a careful and thorough 
examination of lungs, hearts, liver, spleen and intestines. Car- 
casses found diseased at  this point are “U. s. retained” and hand- 
led as previously indicated, the removed viscera and all other 
parts being identified by means of various sections of retained 
tags bearing the same serial number. 

All hog carcasses passed here continue moving onward, even- 
tually being split and finally given another inspection, which 
includes an examination of the bones, kidneys, inner walls of 
the thoracic and abdominal cavities and the entire outer surface of 
the carcass. If a diseased condition is found, the same procedure 
as previously mentioned is followed in disposing of the carcass. 
All carcasses passed are placed in refrigerating rooms, a t  a tem- 
perature of 32” to 36” I?., for varying periods of time. They are 
then cut into primal parts, such as hams, shoulders, loins, bellies. 
etc. Most of this meat is placed in a curing mixture, where i t  
remains for from 20 to 60 days. 

Following this p;ocess, the meat is soaked in water, washed 
under a spray of water and placed in a smokehouse for from 12 
to 72 hours. During all these processes, the meat is inspected 
from time to time by inspectors expert in packing-house crpera- 
tions and procedures. If at  any time any meat is found to have 
become unsound or unwholesome, it is immediately condemned 
and effectually destroyed for food purposes. $ram the descrip- 
tion given, it is not necessary that a person be an expert mathe- 
matician in order to know that the ham or bacon you may have 
had for breakfast this morning from any one of the 863 official 
establishments received five different inspections before the little, 
purple, “U. S. inspected and passed” stamp, the Government’s 
mark of approval, was finally applied to the finished product. 

What becomes of the diseased and otherwise unsound meat? 
Let me show you by illustration. Suppose a good steer cost 
$200.00 and a hog 835.00. Let us assume that three steers and 
ten hog carcasses are condemned at  an oecial e$iablishment. 
What assurance have you that those condemned carcasses are . 
not sold to the consuming public? After a carcass is once 
identified as being “U. S. retained” by means of tags for that 
purpose, it never leaves the jurisdiction of the government. It 
is always held under strict supervision by Bureau employes. 

Let ds see what happens. These carcasses are placed in large 
tanks, each tag number carefully checked by inspectors who 

1 
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must actually see the carcass enter the tank. The bottom of the 
tank is first securely sealed by a Bureau employe, and after all 
condemned material has been placed in the toank, he must see 
to it that a denaturing material, approved by the Bureau in 
advance, is added to the tank in the proportions specified by 
rules and regulatims. The top of the tank is now effectively 
sealed with Bureau seals and the product completely rendered 
a t  a temperature of 288” F., for a period of not less than eight 
hours, which reduces the material to soap grease and fertilizer. 

. 
# 

. 

Now let us take two hams, one from a “U. S. inspected and 
passed” carcass, and the other from a “U. S. inspected and 
condemned” carcass, and I defy any man in this audience to 
point out any mark or sign which would indicate which one is 
inspected and passed and fit for food and which is condemned 
and decidedly unfit for food. To the unaided eye, they appear 
exactly alike in every detail but the deadly bacteria are thriving 
in one, notwithstanding. This being an undisputed fact, your 
only safeguard and assurance of a sound, wholesome meat 
supply is in the little purple stamp reading, “U. S. inspected and 
passed.” 

Nor is this the limit or extent to which supervision is main- 
tained over ofi cia1 establishments. A t  frequent intervals inspec- 
tors visit establishments unannounced and collect, for laboratory, 
chemical and bacterial analysis, samples of meat and meat food 
products, also spices, cereal, curing mixtures, water, ice and all 
other materials used in the preparation of meat food products in 
order to test their purity and fitness for food. Metal containers 
are even analyzed for the detection of injurious compositions 
which might render meat or products unfit for human con- 
sumption. 

Then there are the sanitary requirements. All esta blishinents 
must be maintained in a sanitary condition. This ruling has 
direct reference to light, heat, drainage, toilet and dressing facil- 
ities, cleaIlWness of all operations, struct8urally smooth walls and 
ceilings, equipment constructed of rust-resisting material and 
arranged so that all parts are readily removable for cleaning- 
purposes. What happens when official establishments fail to 
comply with Bureau regulations? Some few years ago, a young 
lady died in Manchester, England. On her tombstone appeared 
the following epitaph: 

?- 
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HERE LIES THE BODY OF SMARTHY PROCTOR, 
SHE KETCHED A COLD AND WOULDN’T DOCTOR, 

SHE COULDN’T STAY, SHE HAD TO GO, 

PRAISE GOD FROM WHOM ALL BLESSINGS FLOW. 

If any official establishment refuses to complj; with Bureau 
regulations, we just don’t stay. That is, they either comply 
with the law or the Secretary of Agriculture withdraws inspection 
and the business of such a concern is a t  once restricted to  local 
shipments only, within the state. 

The most important of all diseases affecting food animals is 
tuberculosis. About 12 per cent oi all hogs and 2% per cent of 
all cattle slaughtered at  official establishments show lesions of 
tuberculosis, a disease which, according to authentic statements by 
eminent scientists and technical investigators, is transmissible 
and communicable to man. Bovine tuberculosis usually affects 
the glands and bones of children and the source of infection is 
usually traceable to milk. 

A statement was made by a certainaoted scientist in which 
it is claimed that the small tuberculosis organism has rendered 
tens of thousands of children permanently crippled and hundreds 
of thousands of them temporarily crippled. ?he hunchback you 
see on the street is the result of tuberculosis*in the spine. Even 
when the progress of the disease is arrested and lesions are 
rendered inactive, the patient remains crippled. The scars so 
often observed in the region of the neck in people are the results 
of operations for scrofula, a disease of the glands caused by 
tuberculosis organisms. I 

Last year this Bureau, in cooperation with state officials, tested 
39,059,563 cattle for tuberculosis. Of this number, 1,294,102 
reacted and were rejected as affected with this disease. This test 
is known as the tuberculin test and upon careful and thorough 
study of reliable and authentic records, it  was found to be 96 
per cent accurate, a truly remarkable result which cannot be 
disputed by anyone. At the present rate of testing cattle, it  
is not unreasonable to predict that this country will be entirely 
free from the ravages of this disease in the not-distant future. 

Take this message home with you today: There is no cure for 
tuberculosis. If, by some unfortunate circumstance, you have a 
son, a daughter, a sister, a brother or any other dear to  your 
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heart, who is afflicted with this disease and kho may have spent 
time in a sanitarium for a few months or even years undergoing 
treatment by the attending physicians and who may leave the 
institution supposedly cured, you may be assured that such is 
not the case, for they are not cured. Since the beginning of time, ' 
when the disease made its first appearance, not a single histologi- 
cal or physiological cell has ever been reproduced in a tissue once 
destroyed by the tuberculosis organism. The function of this 
little organism is to kill and destroy tissue. It has no other 
function. 

So, when a patient is dismissed from a hospital as cured of this 
condition, the facts are that the disease has only been arrested. 
A fibrous capsule forms around the destroyed area and serves 
as a wall, separating diseased parts from healthy tissue, thus 
preventing extension and aggravation of the condition, and 
allowing persons thus affected to pass through life without any 
visible defects or apparent inconvenience whatcver. 

It is reliably estimated that 40,000 Americans died last year 
from the direct result of tuberculous infection contracted from 
the cow. I know of no institution, society or organization per- 
forming a greater or more valuable and helpful service to the 
American people than the Meat Inspection Division of the 
Bureau of Animal Industry. You, gentlemen, are segregating 
the diseased cattle from healthy cattle and the Meat Inspection 
Service brings about a separation of the healthy meat from the 
diseased meat, thereby preventing the spread of disease from 
animal to !animal and from animal to man. 

- 

PRESIDENT CARY: Gentlemen, the next speaker needs no introduction to this 
Association. He has been a speaker on our programs for so long that it is 
hardly necessary to tell you who he is or what he is going to say, because he can 
always say it and you need no introduction to him. Dr. Herman Bundesen, of 
Chicago, will talk to you now. (Applause) 

DR. BUNDESEN: Mr. President and Gentlemen: It is always a pleasurc to 
come up to talk to you men. Somehow or other, in my career as a public 
official, I usually have been coming up to see you just about the day after I am 
ousted from office or thc day before I am elected to office. I don't know what 
is going to happen next year. . . . Dr. Bundesen read his paper. . . . (Prolonged applause) 

WHERE VETERINARIANS AND CITY 
HEALTH OFFICIALS MEET 

By HERMAN N. BUNDESEN, Chicago, IZZ. 

I am told that there is a misunderstanding in some sections of 
the country between veterinarians and city health officials over 
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their work in connection with the production and distribution 
of a safe, pure and wholesome milk supply. There is no real 
good reason for this misunderstanding. Your organization, the , 
United States Live Stock Sanitary Association, gave the answer 
to this trouble years ago. 

Misunderstandings between veterinarians and city health 
officials have come about in recent years in the nation-wide 
tuberculosis eradication campaign. If other cities would adopt 
the plan that is now being operated in Chicago there would be 
no trouble . 

When I was health commissioner of Chicago I had a high 
regard for the uniform rules and regulations for the cooperative 
state-federal plan of testing cattle for tuberculosis which was 
worked out by your association and is now being used throughout 
the United States. I used it to aid in insuring the people of 
Chicago against the danger of drinking milk contaminated with 
tuberculosis germs. 

The duties-of the veterinarian in the country and the health 
oficials of a city are distinctly different. It is the job of the 
veterinarian to aid the farmer in maintaining a healthy herd of 
cattle that produce milk. It is the job of city health offjcials to 
see that the mill; sold to the consumers in the city is clean, pure 
and wholesome; and to get such milk the cows that produce it 
must be healthy. There is the point where veterinarians and 
health officials of cities meet and there is the point where mis- 
understandings at  times germinate. But the misunderstandings 
will not come about if each man sticks to his own business and 
goes about his work to create harmony rather than trouble. 

We in the Chicago Health Department started out several 
years ago to put an end to the tuberculosis germs that were 
being carried, a t  times, into this city in the milk bottle. I 
started at the bottom by centering my efforts on getting rid of 
the 'tuberculous 'cow that produced milk contaminated with 
tuberculosis germs. 

The man who is charged with the responsibility of the health 
of a city must get a t  the bottom of things to eliminate them. A 
health commissioner of a city must go to the country to get rid 
of tuberculosis that comes from the cow. There is where he 
meets the veterinarian. There can be cooperation or war when 
the health commissioner and veterinarian meet in the dairy 
barns to start the work of eliminating diseased mi& cows. In 
Chicago we began by urging farmers to have their cows tested for 
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tuberculosis and get rid of the diseased cows. Some were willing 
to do this, others resented it. Some tested, some refused to per- 
mit their cattle to be tested. 

It is the business of veterinarians to test the herds and elim- 
inate the diseased animals. That is not a part of the work of 
the city health official. As health commissioner, I respected the 
cooperative test plan. We were willing to accept cows that had 
been tested and found free from tuberculosis under that syytem. 
But our obligation to city milk consumers was to see that all of 
the COIW producing milk for Chicago had been tested and passed 
as healthy animals under the cooperative plan. 

That called for a city ordinance which was passed more than 
two years ago. It requires that all milk sold in the city of Chicago 
must come from cows tested and known to be free from tubercu- 
losis. Here is where your cooperative state-federal test plan 
made misunderstandings unnecessary. We adopted a plan, 
which is still in operation in Chicago, requiring that every 
dairyman selling milk in the citj- must furnish the Chicago Health 
Department with a certificate issued by the official veterinarians 
in charge of the cooperative testing work. Under that plan there 
is filed in the Health Department a certificate on every single cow, 
showing that she has been officially tested and passed and is free 
from tuberculosis. A cow cannot produce milk for Chicago until 
that certificate is in the Health Department's files. That is 
insurance to city consumers that all the milk coming to Chicago 
is from tested, tuberculosis-free cows. 

It was'a blessing to the cities of this country when the United 
States Live Stock Sanitary Association forniulated the uniform 
rules and regulations governing the work of testing cows for 
tuberculosis under the uniform cooperative state-federal plan. 
It is backed by the best authorities in the country, which is all 
the endorsement that any city health commissioner need require. 

I would advise every city in the Union to weave into its regu- 
lations a system that is linked up intimately with the cooperative 
tuberculin-test plan worked oQt by )he United States Live Stock 
Sanitary Association. If a city uses the plan followed in Chicago, 
it will not only have a safeguard against the danger of tubercu- 
losis in milk but will avoid misunderstandings that spring up 
when veterinarians and city health officials meet. 

0 .  
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PRESIDENT CARY: Gentlemen, I want you to give a rising vote of thanks to 

. . . The audience arose and applauded. . . . 
Dr. Bundescn _for this address. 
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PRESIDENT CARY: The next paper on the program is continuing the subject 
we started this morning, “Municipal Meat Inspection,” by Dr. W. G. Holling- 
worth, of Utica, N. Y. 

. . . Dr. Holhgworth read his paper. . . . (Applause) 

MUNICIPAL MEAT INSPECTION 

By W. G .  HOLLINGWORTR, Uticrr, N. Y. 
The main thing I am driving a t  is a sound program of public 

health for the future, in all its phases, that means cooperation of 
the heads of the different bureaus of such government. Enhance 
education to the unenlightened public; be diplomatic - governed 
by the ideas of right, which can be put into effect if good common 
sense is used; be obedient, courteous and render service. I 
thoroughly realize that it is a rather diffcult thing for one, who 
acts impartially, to do exact justice to both sides, when enter- 
taining strong convictions in controversial questions. 

The title of my paper, “Municipal Mea$ Inspection,” I will 
change slightly as I see fit. 

Meat, in the wide use of the,term, is a name given to the flesh 
of such animals as are used for food, and an animal is a living 
being endowed with sensation and the power of voluntary 
motion, consequently, a municipal meat inspector should famil- 
iarize himself with meats of other animals used for food besides 
beef, mutton, pork and veal. 

The production of food and the industries engaged in rendering 
food available for human consumption take a leading place 
among the world’s industries, and, as the quality, quantity and 
variety of foods come under the public health law, it is up to the 
health officials to cooperate with food inspectors, who are compe- 
tent to-render a scientific decision as to the- value of the same for 
human consumption. 
The importance of food inspection, especially products of 

animal origin, which are used for consumption, holds out great 
opportunities. It is in the air, so to speak, It must be empha- 
sized. I am optimistic as to what the future has in store for the 
veterinarian in regard to this phase of public health, but, he must 
so associate himself. A veterinarian should be connected with 
every health department. 

My object is now and has been to try and indicate what can 
be done to prevent or lessen to a much greater extent the diseases 
of animals that have been and are a menace to human life, and 
to eliminate, as much as possible, the consumption of unwhole- 
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some food, and to ascertain, as soon as a communicable disease 
appears in my community, where the malady originated. In- 
vestigate, especially if food is suspected. 

Today food is the world's greatest problem, the populace must 
have the same in order to live; naturally, without such all would 
starve and die. It must be made safe, and that brought about 
by inspection. 

Food is consumed for the purpose of nourishing the cells of 
the body. Feeding has no other objective, but to accomplish its 
purpose, it must be wholesome and must contain just what the 
cells require, which cannot take place if the necessary ingredients 
are lacking. 

The subject on which I am about to address you will not inter- 
est the rank and file of the veterinary profession, I am sorry to 
say, but this would bema  queer world if we all thought alike. 
However, there is no dispute that there have been great changes 
in the lives of individuals in this country, brought about by the 
changes in common life during the last half-century. Nobody 
will doubt that life is becoming so vastly complicated that it is 
surely a question how individual liberty can be preserved as well 
as health, and the health of our country depends on our diet, 
and it is up to those interested in dietetics to tell us what to eat, 
when to eat, how to eat, and where to eat. 

There are great opportunities constantly knocking a t  the door 
of the veterinarian today that were never thought of twenty-five 
years ago; one of them-the most important-is food inspection. 
America is governed by public sentiment. You owe a'duty to 
your alma mater, that is, to express yourself at  every opportunity. 
Now, what do I mean? It is this-that you contracted an 
obligation, when you matriculated at  the veterinary college, to 
live up to the ideals of your chosen profession, just as truly as if 
you were enlistling in the Army or Navy, and that is contracting 
an obligation of service and obedience. You have acquired a 
background of knowledge; you have been trained to use your 
mind, and by so doing, educated yourself to get correct informa- 
tion, to weigh evidence, to judge $he correct foundations, and you 
are making an obligation to use the facilities acquired for that 
purpose. You are getting a certain breadth of view, which 
enables you to respect the opinions of others; you are getting 
trained in intelligence, which will enable you to see the vast 
importance of the duty which you assume toward maintaining 
our public health, and I hope you will have sufficient interest in 
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the work that lies before us to take part in it, and be more willing 
to take the trouble for its performance. We must be doers, not 
critics. 

The very first step in the solution of this phase of public health 
is to determine whether human lives are worth saving, and whether 
disease is worth preventing. We all know what the attih.de of 
the populace would be to this great vital question-but why is 
the same so little thought about, and why so neglected? In 
municipalities where so-called food inspection is in vogue, so to 
speak, only to get in action when some calamity occurs, and we 
sit down and think seriously over what can happen, due to the 
consumption of unwholesome food, and what a human life is 
worth, i t  makes one shudder when we realize that public health 
records of food poisoning do not have to be recorded in the health 
department except when some serious outbreak occurs. It ought 
to  cause serious thinking of the official heads of our health 
departments, to come to some conclusion whereby the diseases 
that occur through the consumption of food tainted by infcction 
or intoxication should be prevented to a very large extent. 
The science of economics, in time, will realize the great necessity 
of what inspection of food means to the household affairs, aDd will 
advocate the same. What will be the result? Who iG the respon- 
sible person who can be called upon, who has received the necessary 
qualifications to make him proficient? There is only one, and 
that is the veterinarian who has been trained for such work. 

The problems of public health which confront the officials, 
relsting particuladv to the reduction of the number of cases of 
preventable diseases that may be communicated to the populace 
and to the degree of success achieved by the officials (and that 
depends upon the personnel) will be directly in proportion to the 
degree in which they educate the public in the principles they are 
trying to apply; the soundest test of a government, whether federal, 
state; or municipal, is the care it displays in safeguarding 
the health and lives under its charge. As animal foods are much 
more liable to carry infections or possess injurious proFerties 
than other goods of the vegetable or mineral groups, the energies 
of those who are capable of rendering service should deem it a 
duty to do so. 

The hygienic conscience of the people has been aroused. 
Consequently, a demand is going to be brought forth for clean, 
fresh, wholesome foodstuffs. As a result, communities are 
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commencing to realize the necessity of sanitary reforms along 
this line. 

Pure food laws, meat and milk inspection ordinances, and con- 
sequently the local surveillance over markets, stores, hotels, 
restaurants, in fact, any place where food or drinks are handled, 
prepared, served or dispensed, as well as the health of employes 
and owners, if they come in contact with the same, are all a part 
of the general moyement to obtain a reasonably decent and safe 
food supply. 

The public knows today more about the food they consume 
than their forefathers did and are constantly clamoring for more 
knowledge. Due to the fact that preventive medicine is being 
tremendously advertised, and rightly so, protection of public 
health is the most pressing medical question of today, and our 
civilization depends upon health, and health, to a great extent, 
depends upon food consumed. 

Your health and my health are matters of more than personal 
interest. They are matters of the greatest public significance, 
for the power and glory, and the greatness of any nation depends, 
in a very large measure, on the physical welfare of its people. 
There is, in fact, no function of government any more important 
than the protection and promotion of the public health. Health 
and happiness invariabli go together; so do poverty and disease. 

Favorable health conditions contribute not only to the enjoy- 
ment of living, but to productivity and to prosperity, just. as 
prosperity in turn helps to improve health. 

The increase of the longevity of life that has been brought 
about is, in a large measure, due to the decrease in the mortality 
of children, which in turn is due to better methods of milk hygiene, 
and all of these remarkable benefits are due, in a large degree, to 
the prosperous condition of our people, brought about by 
education. 

The improvement of the health of our children, who are our 
coming citizens, the future builders of 0-ur power and progress, 
will be developed only to the extent of those who are, or ought to 
be, proficient, and to the same there is a great opportunity for 
such benevolent work. 

When all is said and done, the real promotion of our national 
health is up to those of us who are unselfish and who are willing 
to render service in the cause of right. A person possessed of the 
highest ideals, who has accomplished achievements, has the 
fascination of all mankind. 
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Editorially the Journal of the American Public Health Associa- 
tion says: “The statistics for the occurrence of food poisoning in 
this country are sufficiently formidable to merit careful scrutiny 
by all concerned with public health.” 

A man’s knowledge of his surroundings and of himself is as 
old as the race. He has been conscious of it since thoughts began, 
only by changes in methods has our search changed in all the ages 
that have passed. By imparting such knowledge to others, we 
have been able to extend the longevity of life to its present state, 
and, in all probability, will exceed the same in course of time, due 
to the fact that our reasoning powers have been developed, and to 
those, who are peculiarly fitted, associated with what is known 
as research work. 

Again a person of high ideals, mho is accomplishing achieve- 
ments, holds fascination for all mankind There are among us 
people who, by research have done remarkable work, and such 
achievements, when put into action, have been the means of 
rendering great service to public health. 
‘ But, how many of us have progressed so far, and reasoned out, 

and come to understand and appreciate Socrates, who, when 
walking through the market-places a t  various times, observing 
the multitude of wares, and catching the stench of it all, said: 
“How much there is in this world I do not want.” His thought 
is just as timely today as it was then, and how well it would 
benefit public health if this idea mas universally put into effect. 
I think he had in mind-and, in fact, he helped to strengthen the 
foundation upon which rests today-preventive medicine. 

The mistakes and blunders of yesterday have passed-we must 
work today; plan for tomorrow; we can set no limit to our work, 
but must try and reach the goal. Opportunity is constantly 
knocking a t  our doors. 

The service that veterinarians are able to render public health 
is not recognized to the extent it rightly deserves. When a 
community recognizes the necessity of veterinary service in its 

It helps t.0 lay the foundation for both the present and future 
citizens to build a suitable structure to make our country a 
better and healthier place in which to live. 

When the Bureau of Food Hygiene was created in my city, 
naturally under the Health Department, our ‘Health Commis- 
sioner gave me to understand that I would not be limited in my 
work, and I would have full power, and to use all means that I 

b . application to public health, it immediately becomes popular. 
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possessed to make this needed addition to public health worth 
while-the sky the limit. Well, that was all I could expect. I 
made up my mind to give the best that was in me to make this 
phase of veterinary medicine, such a long felt want in Utica (and 
we have plenty of company) one of the most valuable adjuncts to 

. our Health Department. -1 made up my mind I owed a duty to 
my city, my profession, my alma mater, and family, to render 
such service for what the ideals of the veterinary profession 
stand for. If I do not carry out such, then I am not fit for my 
calling. The great trouble is that members of our profession do 
not emphasize the need of food hygiene, they do not seem to 
realize the great necessity of it. What is the cause? I will let 
our journals answer this problem. 

We must remember that our success or failure in life depends 
upon the discharge of the duties that are assigned to us, and 
remember that food hygiene is too complex for the untrained 
individual to meddle’with in perfect safety. The necessity of 
food inspection is one of the most pressing medical questions 
before the people today, and is getting more acute. It should be 
kept out of politics. 

Dr. Wilbur, past president of the American Medical Associa- 
tion, says it costs, for illnesses to the people of the United States, 
including loss of earnings, over fifteen billions of dollars yearly. 
Eight million persons are taken ill every day in the year from 
various causes, and unwholesome food must be included as one 
of these. To help check this formidable expense, it mill naturally 
cost money, but whatever that amount is, the same is well spent. 
W e  are entel’ing a phase of life enhancement that has been aDd is 
a t  present very much neglected. The problem means hard work 
for the loyal ones. We must be a group of workers, a duty is 
awaiting us and that is to render service. Have the courage of 
our convictions, use more sense and less nonsense, and be gov- 
erned by the ideals of right. 

The quality, quantity and variety of food is one of our most 
important preventive measures; the vigor and success of our nation 
rests fundamentally upon its diet, and diet may make or mar 
public health. Rosenau says: “People should be educated to 
purchase only foods that have been subjected to competent 
inspection,” and I assume he had in mind the veterinarians. 

He also gives various causes whereby food may cause sickness: 
(1) natural poisons, (2) plant parasites, (3) animal parasites, 
(4) toxins, (5)  putrefactive poisons, (6) special poisons, (7) acci- 
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dental poisons, (8) amount, (9) metabolism and digestion, (10) 
composition and (1 1) anaphylaxis. With such conditions staring 
us in our eyes, preventive medicine looms high as a distinct 
object for those who are capable of rendering service. Oppor- 
tunity is constantly knocking a t  our doors to call our attention 
to what is expected of us. If we fail to recognize this good for- 
tune, and a layman is selected, we must not find fault. 

One of our most learned medical writers says: “It has become 
very clear that one of the functions of the veterinarian is to pro- 
tect the human family against the dangers of meat and dairy 
products, as well as fish and poultry, and from the maladies of 
domesticated animals communicable to man.” 

Now, what has been completed in Utica since food hygiene 
became operative? At &st, one veterinarian and one lay inspec- 
tor. Now one Chief Veterinarian, two assistant veterinarians, and 
five lay inspectors, and in due time this force will have to be 
increased. 

The work of food hygiene comprises a variety of subjects. 
Meat and milk and their products cover the major part of our 
work. The populace now recognizes the value that is due this 
department. It is looked up to. It receives recognition. The 
press every day calls at  our office for news items. The amount 
of meat inspected is equal to about 15,000,000 pounds yearly. 
Of that amount about 250,000 pounds are condemned and sent to 
rendering plants. We follow the regulations of the federal 
Bureau of Animal Industry. We have educated our people to 
look for the purple stamp “Inspected and Pawed,” either federal 
or municipal. They, know that with that insignia noticeable, 
the authority back of it stands for the healthfulness of the 
product. And if, perchance, a carcass of meat should get by and 
find its way to the market, we hear of the same immediately, due 
to the fact that a good friendly feeling esists. 

I made up my mind a t  the start, if our Bureau was to be a 
success, we would have to have the respect of a health-respecting 
public. About 65 per cent of meat products are federal inspected. 
Meat inspection helped our packing-plants doing an intrastate 
business. Previous to the establishment of meat inspection in 
our city, this industry was handicapped to a very great estent in 
disposing of its products. The Health Department sent word to 
the packers for a conference in regard to bettering their business. 
We told them what we intended to  do. They were immediately 
interested At once we were told they-would comply with any 
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- request the Department made. When our organization was com- 

pleted, I notificd cities throughout the State what Utica, New 
York, intended to do as to meat inspection. Immediate results 
were noticed. Many favorable replies were received. Some made 
me their represcntative, and requested that their municipal stamp 
be used instead of ours, to indicate that such meat products would 
meet with their approval. The increased business that resulted 
from this action made meat inspection an asset to the packcrs as 
well as to our city. 

There is a great need of state and municipal meat inspection 
to  take care of the meat that does not come under federal inspec- 
tion. The great quantities of uninspected meat which reach the 
consumers ought to be alarming to all those who are connected 
with public health, and this is more particularly kncjwn to those 
places that have an ordinance which is efficient. When I recall 
conditions that existed in my city-previous to creating food hy- 
giene-it is no more nor less than disgusting, and we had plenty of 
company. Our public abattoir has been a great success, and is 
bound to be much more so in the future. It has eliminated a 
number of killing-places, due mostly to  certain conveniences, 
such as proper cooling facilities, etc. The former way, meat had 

'3 to  be disposed of soon after killing. Beef, especially, will sell 
better coming out of a cooler. 

I am very glad to say that the Department of Health of New 
York State, in revising its Sanitary Code, has included a section 
on meat inspection. It was mv privilege to be called in counsel 
with Dr. Brooks, Deputy Health Commissioner, to perfect the 
same. Health officyrs, as a rule, are not very keen in regard to  
meat inspection. They must be educated to the .need of it as 
a public health measure. 

What has been done in regard to handling our milk situation' 
we are very proud of. The consumption of milk has been 
increased from 25,000 quarts to over 60,000 quarts in about two 
years. About 90 per cent is pasteurized. This natwally mcans 
that more milk must bc produced to meet the demand, and that 
means the dairymen must increase the number of cows, especially 
of a better quality, as they are the mortgage-lifters, and the 
services of the vcterinarian arc naturally going to be in inore 
demand. Now, that is just how conditions are working out with 
us, and what is done in our community will certainly take place 
in others, if those who ought to  be benefited personally will only 
gct out and push. 
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The addition of the two extra veterinarians is to care for the 
reinspection of dairies principally, as our state reqGres one physi- 
cal examination and barn score annually, but it is up to the Health 
Department oi any community to renew same as often as neces- 
sary. Our Grade A raw dairies have a monthly inspection. We 
ask the producers to eliminate all cows suffering from contagious 
abortion, which they readily have done, assuming that undulant 
fever may be caused by the Bacillus abortzrs transmitted through 
milk or its products. 

I feel that if consumers are willing to pay the price for a high 
grade of milk, they should be satisfied that it comes from healthy 
cows. With that confidence, the public is only too glad to be 
served. Our city budget cares for all the expenses of milk, dairy 
and meat inspection, feeling that whatever expense is incurred in 
maintaining public health should be borne by the municipality 
benefited. A new ordinance has just been drawn up to put under 
the jurisdiction of this Bureau, the sanitary condition of all places 
handling food or fluids for human consumption. They must 
apply to the Bureau of Food Hygiene for permits to conduct such 
places, and it will be up to 11s whether one is issued or not. 

Our lay inspectors' duties are to reinspect places which handle, 
prepare, serve or dispense food or fluids. They make around 
15,000 inspections annually. The condition of such places today 
is just the opposite to what it was when this plan of public health 
activity was started. The prop'rietors are now anxious to have 
their places of business looked over. They have been educated, 
and they find it is good business to be clean. Consumers are 
more willing to eat meals and purchase foods, due to the more 
sanitary conditions that exist. A rivalry has been developed, 
to the extent that one tries to outdo the other. The head of this 
Bureau is invited to attend their meetings, and always discussions 
come up to the benefit of all concerned. The Health Department 
has made it plain that it will meet these persons on a fifty-fifty 
basis, and now a perfectly friendly feeling exists. We educate 
rather than prosecute. They have perfect confidence in the 
attitude of the Department of Health. All this work directly or 
indirectly goes to the agriculturist. It is up to him to raise foods 
necessary for the public to subsist on. In order to produce, he 
must fertilize the soil, and that comes from live stock; and this 
consequently leads to the point that the agriculturist and 
veterinarian must work together. One cannot do without the 
other. When they both join hands, the result is prosperity. 

. 
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The veterinarian and public health oBcials should become more 
closely aflEliated with each other’s work, in ordereto fathom out 
the problems which are constantly coming forward. To work in 
unison for a common purpose, the health department needs the 
support of the public and various professions just as much as 
these groups need the aid of the health department. It is always 
desirable for all departments to  work in harmony, because to 
be.of the greatest service, one division must, to a certain extent, 
rely upon the other. 

‘ 
-. 

The general attitude towards health has changed perceptibly 
in the last half-century and, as food has a great deal to do with 
this, the consumez is going to be more careful in regard to the 
products he buys and as animal products enter largely into his 
dailjr consumption, he is going to look to the veterinarian as his 
health benefactor. The veterinarian is being more and more 
closely linked up with human medicine. Indeed, nowadays the 
one could not exist without the other, as comparative medicine 
is greatly assisting to solve problems of human diseases. 

The guardian of public health, no matter how advanced and 
well equipped, is obviously not going to prevent death nor is i t  
expected that he will eliminate disease and bring about a condi- 
tion of affairs in which no one dies except of old age. But with 
the Dew knowledge which is slowly and painstakingly being stored 
for his benefit, with growing armament of preventive and 
defensive medicines at  his command, we may reasonablj look to 
him to restrict, little by little, those forms ef illness, whcther 
epidemic or endemic, which destroy the young and hamper or 
devitalize those in the prime of life. Since most of them are 
demonstrably and all of them are theoretically preventive; it 
cannot be accomplished without the sympathy and intelligent 
support of the community, for the best ally of hygienic science is 
an educated and health-respecting public. 

I quote “The service of live stock to nian.” 
From fields, mountain-sides and waste lands our domestic live stock 

garner forage and give it new, useful forms under the magic of animal life. 
Grass and coarse feed become meat, milk, wool and leather. Meanwhile, 
humbly picking up seeds and insects from here and there, busy domestic 
fowls and feathered game supply still other food products. Finally the 
soft plumage of these creaturcs gives added relaxation to man’s rest and 
sleep. 

The horse and dom, for centuries faithful comrades, perform countless 
useful duties and ad% zest to recreation. 

Beyond such familiar services of animals to man lie great contributions 
to  the fruitfulness of our soils to medicines, music and myriad needs of 
household, business and social life. 

c 

t 
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Thus animals are man’s allies in his quest for comfort and happiness and 
as such they merit the best care and humane treatment. 

Finally let us consider that all who aid in improving and safeguarding 
the nation’s live stock enable this great industry to increase the benefits 
which it returns to mankind. 

What about the future? There is success for every one who 
refuses to recognize defeat. The growth of dairying is justified 
in the United States. We are consuming more than we produce. 
We are an importing rather than an exporting nation. Our 
population is increasing at  the rate of approximately 1,500,000 
consumers a year and this annual addition requires an enormous 
amount of dairy products. This demand is going to increase. 
It seems to me that this association has yeomen’s work ahead to 
render such services as are within its power to help solve this 
great problem. 

That which does not grow, diminishes, and eventually dies. A 
hundred victories do not guarantee the hundred and first. If 
we stand still for one moment, so to speak, we should soon go 
down to defeat. If we do not go ahead, we shall drop behind. 
If we do not advance, we shall be forced to retreat. We have 
done little, but we must do better. If ~ 7 e  stand still, me are suIe 
to retrograde. 

PRE~IDENT CARY: The next subject on the program is the report of the Com- 
mittee on Meat and Milk Hygiene. The Chairman of the Committcc 1s not 
present, but Dr. George Hilton, of Canada, will present the report. . . . Dr. Hilton read the report. . . . 

REPORT OF THE COMMITTEE ON MEAT AND 
MILK HYGIENE 

DR. J. P. IVERSON, Chairman, Sacramento, Calif. 
Dr. L. A. Klein, Philadelphia, Pa. Dr. George Hilton, Ottawa, Ont. 
Dr. L. Enos Day, Chicago, Ill. Dr. H. Busman, Chicago, 111. 

Your committee believe that it is desirable to prohibit, as far as possible, the 
sale of milk from cows dected with any milk-borne disease transmissible to 
man. We canxiot hope to obtain a safe milk supply unless the cattle producing 
the product are healthy and are maintained under sanitary conditions and 
unless the milk is rapidly cooled, is held at  a low temperature, is kept in sterile 
containers, is cappcd and delivered to the consumer in the most sanitary 
manner possible. 

Even under such conditions it is often difEicult to deliver the milk to  the 
consumer in the most desirable condition. Even with healthy cows and perfect 
methods and equipment, such milk-borne diseases as typhoid, scarlet fever, 
septic sore throat and diphtheria infections do occasionally occur in addition 
to the possibility of other diseases which are at present under kvestigation 
and study, and concerning which inflicting evidence is accumulating. 

While correct pasteurization affords protection to the consumer, and authori- 
ties have stated that it is an important factor of safety, it is admitt.ed to  be 
only a factor in safeguarding the milk supply. 
As milk is the only animal food used in t.he raw state, it is of paramount 

importance that it reaches the consumer in a clean and wholesome state. 

I 
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Your committee is of the opinion that milk from reacting cows should not be 
permitted to be sold for human consumption and, while it realizes that at this 
time difficulty would be experienced in enforcing regulations for this purpose 
throughout the country, it is of such vital importance that it is our duty to 
encourage and recommend the passing of lcgislation with this objcct in view. 

The increasing number of municipalities passing ordinances to limit their 
milk supply to tuberculin-tcsbd cattle is an evidence of public awakening and 
is a valuable proccdure for the protection of public health. 

The value of correct pasteurization as an additional protective measure is 
also recognizcd and your committee is of the opinion that the fullest publicity 
should be given to the necessity of exercising the greatest care in the super- 
vision of pasteurization methods and believes that greater uniformity in the 
procedure will result in increased protection to consumers. 
-4s it is apparent that correct pasteurization is impracticable in many rural 

districts, the sooner our milk supply is limited to healthy tuberculin-tested 
cattle, the better will it be for the health of the nation. 

Concerning meat inspection, yoirr committee believes that in many s t a e  a 
large field in this phase of public health activities has not received the attenhon 
warranted. Meats and products thcreof for interstate or interprovincial move- 
ment bear the stamp of the Bureau of Animal Industry and that of the Health 
of Animals Branch. Many citics conduct municipal meat inspection in a most 
satisfactory way. In many communities, however, especially in the rural 
districts, including citics of considerable size, that portion of the meat supply 
obtained from local slaughterers unfortunately is too frequently produced 
under improper sanitary conditions and without inspection. 

That great progress can be made in the improvement of the prevailing situa- 
tion is evidenced by the work in several states. It is suggested, therefore, that 
other states give study to this problem with a view of adding a further safe- 
guard to the health of meat consumers. 

* 

1 

’ 

e 
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DR: HILTON: I request that this report be adopted. 
. . . The motion was scconded, put to a vote and carricd. . . . 
PRESIDENT CARY: We shall now go to the other division and the first paper on 

this subject comes from a state in the South that has completed the work of 
tuberculosis eradication, by the State Veterinarian, Dr. W@am Moorc, of 
Raleigh, North Carolina. (Applause) 

Dr. Moore yd his paper entitled, “North Carolina an Accredited Tuberculosis Frce State. . . . (Applause) 

NORTH CAROLINA AN ACCREDITED 

. . 

TUBERCULOSIS-FREE STATE 
I By WILLIAM MOORE, Raleigh, N .  Car. 

State Veterinarian 

On October 1, 1928, tuberculin tests of all cattle in the 100 
counties in North CarQlina wcre completcd and the entirc state 
was placed in the modified accredited area. 

Tuberculosis eradication in animals was inaugurated in North 
Carolina in 1918, in cooperation with the U. S. Bureau of Animal 
Industry, under the accredited-herd plan. For three years, or 
until 1921, we worked under this plan, testing most of the larger 
purebred herds and the herds supplying milk to our cities and 
towns. We believed it advisable to test these herds because 
breeding stock from tohe pure-bred herds was being used to 

-4 
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establish other herds and it was imperative that our dairy herds 
supplying the cities and towns should be free of tuberculosis. 

From a preliminary survey it was known that our greatest 
infection was in these herds, due to the importation of additions 
from infected herds. Cattle had bcen added to these herds over a 
period of years when there was not the general knowledge 
regarding tuberculosis that nom exists, nor the adequate state 
and federal regulations which me n?w have. In some of these 
herds the infection was very heavy, but by 1921 most of them 
had been cleaned up and the practicability of eradicating tuber- 
culosis from a herd had been demonstrated and interest in the 
eradication of this disease had been aroused. 

for us to attempt to eradicate bovine tuberculosis under the area 
plan. The two most important reasons for the eradication of 
this disease were: (1) To prevent thc economic loss through 
decreased productiveness and premature death of animals, and 
(2) for the protection of the public health. 

Athough tuberculosis in cattle is usually chronic and seldom 
diagnosed except by the application of the tuberculin test, yct 
cattle so affected showed a decrease in productiveness, the owner 
frequently finding it necessary to dispose of such animals, perhaps 
not realizing that he was selling a tuberculous animal which 
would spread the disease to other animals. Many animals died 
prematurely as a result of tuberculosis. IMeat-producing animals 
failed to make proper gains and many were an entire loss when 
finally marketed. A review of the meat inspection records of 
the U. S. Bureau of Animal Industry indicates the loss which is 
sustained. 

Early in our testing work we were told by some that a campaign 
of tuberculin-testing would result in a decreased consumption of 
dairy products, due to fear and misunderstanding of this disease. 
This assumption has been proved entirely incorrect, as the con- 

s sumption of dairy products in North Carolina has greatly 
increased during our campaign of tuberculosis eradication and I 
know of no place in the State where dairy products may be law- 
fully sold from cows that have not been tuberculin-tested. No 
owner of live stock can afford to keep animals affected with 
tuberculosis and he cannot know they are free of this disease 
except for the proper application of the tuberculin test. Our 
percentage of tuberculosis in all cattle mas known to be small, 

. 

In  1921 there seemed to be sufficient understanding and demand 
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but it$was realized that in order to locate the diseased animals 
and remove them it was necessary to test all cattle. 

Although the office which I represent is not engaged in public 
health work, the question of the transmission of bovine tubercu- 
losis to humans naturally entered into our campaign of tubercu- 
losis eradication in animals. Scientific investigation has definitely 
established that bovine tuberculosis is transmissible to the human, 
especially to children. The only difference of opinion between 
those who are really qualified to speak seems to be in the methods 
of transmission and the amount of human tuberculosis that is a 
result of infection from animals. 

Few persons have the opportunity, inclination or ability to 
make sufficient investigations to enable them to speak with 
authority from personal knowledge of the transmissibility of this 
disease.. We accept without question many facts in every-day 
life, of which we have less personal knowledge than of this sub- 
ject. It seems to me that sufficient scientific investigation of this 
subject has been made by those who are thoroughly qualified. 
These authorities have spoken in no uncertain terms, a few of 
which I quote. 

E. C. Schroeder, in B. A. I. Circular 118, says: 
The danger from the presence of tuberculosis among dairy cows is not 

confined to the use of milk as a beverage. When tubercle bacilli are 
present in milk they enter the various articles of diet prepared from it, 
and are especially numerous in butter, in which they may remain alive 
seven weeks or longer without showing a diminution of virulence. The 
distribution of tubercle bacilli from tuberculous cattlz in a way to endanger 
human health is not left to chance. It is a commercial; systematic dis- 
tribution from door to door, or rather from table to table. As long as the 
use of tuBcrculous dairy cows is permitted, the manner in which dairy 
products are distributed will insure that practically every member of the 
human family is exposed to tuberculosis. This may explain why three 
European investi a-tors, from their postmortem examination of respective- - ly 1,452, 500 and 100 bodies of persons who died from various causes, 
found that, among this total, 2,052 bodies-no less than 91 per cent- 
showed lesions of tuberculosis. 
Park, in “Practical Hygiene’’ (1913) says: 

The relationship between the human and bovine tubercle bacilli leads 
health departments to the opinion that while programs for >he reprcs- 
sion of human tuberculosis which take no note of tuberculoss m other 
animals may be successful, the time to strike for suppression of human 
tuberculosis cannot come until the program for control of bovine tuber- 
culosis is well advanced. 
Dr. C. H. Mayo, in the JOURNAL of the A. V. M. A. for Sep- 

Today no recognized auth’orities and few physicians doubt the transmis- 
sibility of bovine tuberculosis to humans, but there are still some who 
minimize the danger even to the extent of opposing the efforts of those 
who are endeavoring to eradicate the disease from cattle on the ground 

, 

tember, 1928, says: 

0. 
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that the menace is so slight as not to constitute a public health problem. 
I am satisfied that the figures I have quoted prove conclusively that the 
danger of bovine tuberculosis to man is quite sufficient to justify all the 
dort and all the expenditures to eradicate the +ease from cattle and 
to justify me as Health Officcr at Rocbester in inslstmg that all the rmlk 
used in Rochester must be from cows negative to the tuberculin test, 
whether the milk is to be pasteurized or not. 
Without question, the impelling motive for bovine tuberculosis 

eradication in North Carolina was the public health importance 
of it, and while there were other factors of economic importance, 
the public health importance far out-weighed these. 

There is herewith submitted for publication a report showing 
the number of cattle tested, number of reactors, number of infected 
herds, percentage of infection and the cost of the work in each of 
the 100 counties in North Carolina. To summarize this report, 
there was a total of 621,403 tests applied, and 2079 reactors on 
1504 premises were found. The total cost to Bureau, State and 
counties was $311,599, less than 50 cents per head, which is a 
nominal amount, considering that our herds averaged only 2.5 
animals per herd. 

In twelve of the 100 counties no reactors were found and in 
four counties only one reactor in each county was found. All 
tuberculous animals were slaughtered and indemnity paid in 
accordance with the law. Our state indemnity law provided not 
to exceed $25.00 for grades and $50.00 for Ipure-breds. Little 
infection was found in our native cattle and it is apparent that 
tuberculosis was introduced into our herds through the purchase 
of breeding stock. Practically no tubercuIosis was found in our 
swine and poultry, although a large number of tests and inspec- 
tions were made. Neither have we encountered paratuberculosis. 

It was found necessary in only one case to prosecute a cattle- 
owner in Superior Court for failing to submit his cattle to a test. 
This owner was convicted and his cattle were tested. We believe 
this a remarkable record in disease control and eradication work, 
considering the number of herd-owners with whom we had t o  

- deal. To us this is a testimonial of the popularity of tuberculosis 
P eradication work. 

? 

In completing the work at  this time we have prevented the 
further spread of tuberculosis and the consequent increased cost 
of eradication. Practically all of our cities and towns are nom 
requiring the annual test of herds supplying milk to them, the 
health authorities believing that such action is good insurance 
against the possible introduction of a tuberculous animal into a 
dairy herd. Our office will- continue to test cattle in cooperation 
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with the Bureau, because we realize the importance of keeping 
this disease out. Many of our accredited herds will be continued 
as such, the local practitioners applying the annual test. We ~7ill 
continue also to test annually the herds of our state institutions 
and other state-owned herds. 

The following report-shows the number of cattle tested and 
the number of reactors by years from the beginning of this work, 
in 1918, up to the present time: 

Year 
191s 
1919 
1920 
1921 
1922 
1923 
1924 1271253 
1925 135,222 
1926 91,514 
1927 104,793 
1928 (10 mos.) 64,990 

Cuttlc Tested Tuberculous 
4,358 io4 
7,445 168 

10,389 219 
23,402 385 

114,296 785 
104.030 499 

467 
472 
3 13 
229 
128 - 

787,692 3,769 

Under the prescnt regulations each of our counties must be 
reaccredited at the end of three years from the date on which it 
was accredited. We believe that a county which, on the first 
test, had less than of 1 per cent infection, should be reaccred- 
ited for a period of five or six years on the second reaccreditation 
test. We cannot justifx the expenditure of funds for such 
frequent fiests when other important animal disease problems 
are urgently in need of attention. It is hoped that the Committee 
on Tuberculosis will thoroughly cbnsider this matter. 

It was our understanding that the packers would pay a premium 
on hogs shipped from modified accredited areas. Our farmers are 
shipping a large number of hogs, but not one of them, as far as 
I knom7, has received this premium. I hope that this Association 
can and will help us to  secure such recognition. 

We are indebted to many for making the completion of this 
work in North Carolina possible. To the many Bureau, state, 
county and municipal veterinary inspectors who did the actual 
testing is due full credit, for their loyal support and faithful 
service in carrying this work to completion. On them rested an - 
immense responsibility which they assumed and disposed of 
satisfactorily, often under very trying and adverse conditions. 
We received the hearty support and cooperation of our practicing 
veterinarians and a large part of the testing was. done by them. 

J 

4 



NORTH CAROLINA TUBERCULOSIS-FREE 503 

? 

L 

t 

~ ~ ~~~~~ ~ ~~ ~ 

TARLE 1.-Data on cuttle tested an 100 counties in North Caro1ina.a.nd coat of 
thee work 

COUNTY 
~~ 

Alamance . . .  
Alexander .... 
Alleghany .... 
Anson . . . . . .  
Asbe ........ 
Avery ....... 
Beaufort . . . . .  
Bertie ....... 
Bladen ...... 

. Brunswick . . .  
Buncombe .... 
Burka ....... 
Cabarrus . . . . .  
Caldwell ..... 
Camden ...... 
Carteret ..... 
Caswell . . . . . .  
Catawba . . . . .  
Chatham ..... 
Cherokee ..... 
Chowan ...... 
Clay ......... 
Cleveland . . . .  
Columbus . . . .  
Craven ..... 
Cumberland . 
Currituck .... 
Dare ........ 
Davidson .... 
Davie ........ 
Duplin ....... 
Durham ..... 
Edgecombe ... 
Forsyth ...... 
Franklin ..... 
Gaston ....... 
Gates . . . . . .  
Graham ...... 
Granville ..... 
Greene ....... 

Hahfax ...... 
Hamett ...... 
Haywood .... 
Henderson .... 
Hertford ..... 
Hoke ........ 
Hyde . . . . . . .  
Iredell . . . . . .  
Jackson . . . . . .  
Johnston . . . . .  
Jones . . . . . . . .  
Lee . . . . . . . . .  
Lenoir ....... 
Lincoln . . . . . .  
McDowell . . 

Guilford ..... 

CATTLE 

10259 
4133 
664Q 
8516 
16921 
4539 
2956 
1956 
3868 
2056 
21848 
4915 
10573 
5869 
1807 
1766 
3954 
8360 
7063 
5345 
1615 
3005 
11595 
3964 
2410 
4804 
2598 
2306 
11008 
6534 
5748 
6458 
4620 
8039 
7352 
8909 
1559 
1764 
7035 
2670 
16283 
6815 
5002 
13541 
7425 
1941 
2306 
2388 
12924 
7397 
8843 
1625 
2880 
2697 
4935 
503 1 

~EACTOR 

21 
7 
3 
22 
19 
6 
0 
0 
0 
6 

101 
9 
27 
20 
1 
0 
4 
10 
13 
S 
16 
4 
25 
6 
14 
23 
3 
11 
23 
21 
2 ss 
28 
45 
37 
60 
0 
3 
13 
0 
51 
12 
4 
34 
43 
0 
13 
- 1  
15 
22 
45 
1 
18 
3 
10 
2 

hF'ECTE: 
HERDS 

15 
7 
3 
20 
17 
6 
0 
0 
0 
6 
70 
5 
12 
17 
1 
0 
4 
10 
12 
8 
14 
4 
23 
6 
8 
8 
3 
5 
15 
20 
2 
29 
14 
31 

' 8  
17 
0 
3 
13 
0 
34 
8 
3 
30 
42 
0 
2 
1' 

11 
21 
23 
1 
18 
3 
10 
2 

REACTOR 
(%I 
0.2 
0.17 
0.04 
0.3 
0.11 
0.13 
0.0 
0.0 
0.0 
0.29 
0.46 
0.18 
0.26 
0.34 
0.05 
0.0 
0.1 
0.01 
0 18 
0.15 
0.9 
0.1 
0.21 
0.15 
0.58 
0.48 
0.1 
0.48 
0.2 
0.3 
0.03 
1.2 
0.6 
0.5 
0.5 
0.6 
0.0 
0.15 
0.18 
0.0 
0.3 
0.1 
0 .os 
0.25 
0.5 
0 0  
0.5 
0.04 
0.1 
0 3  
0.5 
0.06 
0.6 
0.1 
0.2 

2 L . E  

SPENT BY BUREAU. 
STATE AND COUNTY 

$ 5829.00 
1279.00 
3817.00 
4226.00 
6848.00 
2266.00 
1723.00 
1663 
2364 
1368 
12999 
3278 
4562 
3094 
1372 
827 

00 
00 
00 
00 
00 
00 
00 
00 
00 

1437.00 
3400.00 
3654.00 
2712.00 
1295.00 
1221.00 
5244.90 
1860.00 
1192.00 
2400.00 
1274.00 
1504.00 
5586.00 
3360.00 
2703.00 
2062.00 
1804.00 
5712.00 
3273.00 
4041.00 
721.00 
1364.00 
4024.00 
1439.00 
7749.00 
3400.00 
2619.00 
6363.00 
3145.00 
1126.00 
1211.00 
1176.00 
6054.00 
3763.00 
4779.00 
741.00 
1839.00 
1385.00 
2477.00 
3223.00 
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CouwTir 

Macon ....... 
Madison ..... 
Martin ....... 
Mecklenburg . 
Mitchell ..... 
Montgomery .. 
Moore ....... 
Nash . . . . . . . .  
New Hanover . 
Northampton 
Onslom ...... 
Orange ....... 
Pamlico ...... 
Pasquotank ... 
Pender ....... 
Perquimans ... 
Person ....... 
Pitt ......... 
Polk ......... 
Randolph .... 
Richmond . . . .  
Robeson ..... 
Rockingham . . 
Rowan ...... 
Rutherford . . .  
Sampson ..... 
Scotland ..... 
Stanly ....... 
Stokes ....... 
Surry ........ 
Swain ........ 
Transylvania . 
Tyrell ....... 
Union ....... 
Vance . . . . . . .  
Wake . . . . . . . .  
Warren . . . . . .  
Washingt.on. . 
Watauga ..... 
Wayne ....... 
Wilkes . . . . . .  
Wilson ....... 
Yadkin ...... 
Yanccy . . . . . .  
Grand Totals . 

’ -  

I 
CATTLE 

8986 
13053 
2503 
22760 
4803 
2772 
5460 
5237 
2563 
4803 
2351 
5412 
1446 
3398 
3726 
2416 
5601 
4620 
2833 
10598 
4719 
7964 
8569 
14280 
8328 
4924 
2867 
7664 
5870 
9597 
3748 
4720 
1075 
16077 
3578 
14138 
7340 
1404 
8262 
5038 
11233 
4051 
4713 
6384 

621, 304 

REACTOR; 

58 
38 
5 

349 
10 
6 
12 
2 
17 
6 
0 
24 
0 
4 
18 
10 
7 
10 
4 
26 
11 
56 
11 
56 
9 
1 
11 
20 
7 
38 
8 
14 
0 

139 
7 
32 
13 
0 
13 
14 
23 
0 
11 
6 

2079 

INFECTEI 
HERDS 

55 
37 
4 

223 
8 
6 
11 
2 
13 
6 
0 
8 
0 
4 
13 
9 
7 
10 
4 
24 
10 
34 
6 
47 
8 
1 
11 
6 
3 
33 
8 
13 
0 

124 
7 
31 
13 
0 
13 
12 
18 
0 
11 
6 

1504 

REACTORt 
(%> 
0.65 
0.29 
0.1 
1.5 
0.2 
0.2 
0.2 
0.04 
0.6 
0.1 
0.0 
0.44 
0.0 
0.12 
0.5 
0.4 
0.1 
0.2 
0.1 
0.25 
0.2 
0.7 
0.1 
0.4 
0.1 
0.02 
0.38 
0.2 
0.1 
0.4 
0.2 
0.2 
0.0 
0.8 
0.2 
0.2 
0.1 
0.0 
0.16 
0.2 
0.2 
0.0 
0.23 
0.09 

  PENT BY BUREAU. 
~TATE AND COUNTY 

4481.00 
6990.00 
1336.00 
9390.00 
2438.00 
1787.00 
2444.00 
2602.00 
1200.00 
2316.00 
1157.00 
2209.00 
749.00 
2037.00 
1440.00 
1243.00 
1973.00 
2035.00 
1202.00 
5689.00 
2214.00 
58’70.00 
4567.00 
9000.00 
4565.00 
3081.00 
1920.00 
2888.00 
3265.00 
4867.00 
2264.00 
2324.00 
375.00 
6898.00 
2056.00 . 
6349.00 
3436.00 
633.00 
4426.00 
2507.00 
5472.00 
257’7.00 
2328.00 
2850.00 

$311,59!,.00 

We will depend upon them in the future to keep out infection. 
because they will test annually many herds to which cattle from 
outside the State mill be added . 

Our state and local health departments. the State College. 
especially the Dairy Department and Experiment Station. busi- 
ness and civic clubs and many other individuals and agencies 
gave their support and cooperation which mas needed and which 
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was of assistance. It is needless to add that in this campaign, 
as well as in other disease eradication campaigns, such as tick 
eradication, the services of the U. S. Bureau of Animal Industry 
were indispensable. We appreciate their splendid cooperation 
and the many courtesies and considerations extended to us. 

PRESIDENT CARY: If there is no discussion we will go to the next paper. 
The next speaker is Dr. L. Van Es, of the De artment of Animal Pathology, 
University of Nebraska, Lincoln, Nebraska, wgo will speak on the subject of 
“Heterologous Tuberculous Infection.” (Applause) 

. . . Dr. Van Es read his paper. . . . (Applause) 

ON HETEROLOGOUS TUBERCULOUS INFECTION 

By L. VAN Es, Lincoln, Nebr. 

Director, Department of Animal Pathology, University of 
Nebraska 

The subject of the interrelations of the various types of tuber- 
culous infection has been so often presented to this group that it 
will scarcely be necessary to do more than to recapitulate what, 
to many of you, is common knowledge. For this, however, there 
may be some warrant. In the first place the importance of infec- 
tion by heterologous bacillary types must be constantly kept in 
mind and in the second place a word of caution may be useful 
in connection with a need for more correct estimates of the part 
actually played by tubercle bacilli as causes of disease in animal 
species other than €hose which serve them as their optimum hosts. 

A faulty evaluation may cause us to lose sight of the truth and 
if, in the service in the cause to which we are committed, we are 
not guided by a full understanding of what is actual, we are apt 
to fail in our efforts. There is as much danger in overestimation 
as in underestimation of the part played by a given type of infec- 
tion as a cause of tuberculous disease. 

? 
First of all there is need of prudence if we are inclined to  

accept even very plausible circumstantial evidence as a base for 
general conclusions. The coincidence of tuberculosis in a family 
and in the family milch cow does not necessarily mean that this 
animal was the primary source .of mischief. Of course, this may * .  
be a possibility to be reckoned with, but such a transmission can 
be accepted only if by careful typing experiments the human 
sufferers were found to harbor the bovine bacillus in their ejecta 
or lesions. The distribution of sputum by a phthisical subject in 
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a poultry-yard inhabited by tuberculous fowls is certainly no 
evidence of the transmission of human tuberculosis to chickens. 

The earliest literature on the subject contains much of this 
sort of evidence and even after a more or less precise typing technic 
became available, conclusions were not always based on flawless 
experiments. Useful as the differentiation of bacillary types by 
culture methods may be, the mode of growth is not always con- 
stant and variations are often too difficult to interpret. The 
evidence obtained from inoculation experiments is less subject to 
erroneous interpretation. But here also great care is necessary, 
especially in the typing of avian strains in which fowls must be 
used. In the face of the marked prevalence of tuberculosis in 
poultry, extraordinary care must be exercised in the selection of 
the birds to be used. Not only must they be young and must 
they be obtained from sound flocks, but they must always be 
challenged by a tuberculin test. Typing results cannot be valued 
at  par unless evidence of this precaution is definitely presented. 
Our conclusion in regard to the part played by the three b a d -  

l’ary types in the course of a statistical review must be based only 
on accurate typing technic, while in addition all statistical 
evidence should be brought in its proper relation to the general 
morbidity among the animal species corcerned. A distinction 
must always be made between qualitative and quantitative 
findings, inasmuch as there is a vast difference in their relation 
to actualities. . For instance, there is a difference in the problem arising from 
the question whether or not bovine tuberculosis is transmissible 
to man and the one pertaining to the influence of such an infection 
source on the morbidity rate of tuberculosis in general. In the 
first instance the problem is qualitative, in the latter it is quanti- 
tative, and the two should not be confused. 
In order to solve the first problem, n7e select the cases in which 

bovine infection is most apt to occur and as a consequence we 
may find an infection incidence far in excess to what would be 
found if all cases of the disease were subjected to inquiry. If a 
certain form of tuberculous disease sbows bovine bfection in 
50 per cent of the cases, this is no warrant for the belief that half 
of all human cases are due to the same source. This very error 
nevertheless, is frequently committed, and hence exaggerated 
statements are made, which, unless promptly corrected, will do 
damage to sanitary progress. The anti-social forces, always on 
the alert to make the world safe for any disease, would not be slow 
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to make use of the erroneous conclusions of sanitary-minded 
persons in order to block the progress demanded by the latter. 

With these considerations in mind it is possible to place a more 
or less correct estimate on the degree in which intertransmissi- 
bility of bacillary types plays a part in the tuberculoses of farm 
live stock and man. 

There is no evidence that the human strain of tubercle bacilli 
plays a prominent part in the tuberculosis of horses, cattle, goats 
and sheep, and it can be dismissed as an important etiologic 
factor in the spontaneously developed cases of the disease among 
these animals. The human type, however, does occasionally 
cause tuberculosis in swine under natural conditions. On the 
whole, it may be stated that the lack of opportunity for infection, 
the relative avirulence of the organisms, or perhaps an inherent 
resistance on the part of most of the live stock species concerned, 
all combine to make the human bacillary strain a rather minor 
factor among the causes of animal tuberculosis. This, however, 
must not be regarded as warrant for not taking active precautions 
when infection channels between man and animals appear to be 
open. These should always be closed, on the ground that any 
form-of virus transmission must be prevented, no matter what 
its nature may be. 

Fowls are resistant to infection by the human strain of the 
tubercle bacillus. 

In  the various forms of tuberculosis of man the human bacillary 
type must be regarded as the most common cause. 

a 

THE BOVINE BACILLARY TYPE 
The bovine bacillary type is endowed with a marked patho- 

genicity for many species. It constitutes an almost universal 
cause of the disease in cattle, and in practically all the cases of 
tuberculous disease in horses, sheep and goats this variety of the 
organism is the etiologic factor. Bovine tubercle bacilli figure 
prominently as the cause of swine tuberculosis and this is especi- 
ally the case in regions where the morbidity rate of cattle tuber- 
culosis is high and where the incidence of avian tuberculosis is 
low. 

The bovine strain of the tubercle bacillus is responsible for 
most of the cases of progressive generalized tuberculosis of swine. 

BOVINE TUBERCULOSIS IN MAN 
Tuberculous infection of bovine origin plays a part as a cause 

of certain forms of tuberculous disease in man. Its pathogenicity 
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for this species, however, is a restricted one and is particularly 
influenced by the factors of age and a certain selective suscepti- 
bility of certain organs. Bovine infection is most commonly 
contracted by children up to ten years of age but 'it becomes 
relatively rare for the age groups beyond the sixteenth year. 

The cases of human tuberculosis due to bovine infection per- 
tain particularly to the extra-pulmonary forms, or the so-called 
surgical tuberculoses, such as involve bones and joints, lymph- 
nodes (scrofula), the meninges, the genito-urinary tract and the 

As a cause of pulmonary tuberculosis including the bronchial 
lymph-nodes, the tubercle bacillus of bovine origin appears to 
play only a very minor part. The literature on the subject 
records 1164 cases especially examined for the purpose of deter- 

. mining the responsible bacillary types; of these the human bacil- 
lary type was found in 1157 cases, the bovine type in only five 
cases, and in two cases both types were found to be present. 

The incidence of bovine tuberculous infection of man is further 
influenced by the local prevalence of the disease in cattle and no 
doubt also by the consumption of raw milk. A recent inves~ga- 
tion of 60 cases of British extra-pulmonary tuberculosis by 
MoFF~soD, showed bovine infection in 34, or in more than 56 per 
cent, and it accounted for 75 per cent of the cases of tuberculous 
lymph-nodes of the neck. 

In  the 140 cases of extra-pulmonary tuberculosis typed a t  the 
Nebraska Experiment Station, the bovine bacillary type was 
encountered in only four cases. These results- peftained to cases 
mostly originating in the Mississippi Valley and may, in a manner, 
reflect the relatively favorable bovine tuberculosis situation of 
this region. The fact that a large proportion of the cases typed 
in Nebraska were obtained in Chicago, where a sanitary super- 
vision of the milk supply is in operation, may also be significant 
when the relatively low incidence of bovine bacillary types in the 
cases examined is given consideration. 

RESULTS OF TYPING HUMAN CASES 
In a recent publication by Mollers (in Kolle and Wasserman's 

Handbuch) it is shown that there are available the records of 
typing results of 2562 cases of human tuberculosis, of which 2205 
yielded a buman bacillary type, 339 a bovine type, while in 18 
cases both types could be shown. It may be observed, however, 
that these results may be subjected to a considerable error factor, 
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as no evidence is presented that in all cases they are based on the 
more exact typing method by inoculation into laboratory animals. 

In the interpretation of typing results with material like that 
used in the Nebraska experiments, where only non-pulmonary 
cases were considered, it is not an easy matter to determine 
exactly how heterologous infections may affect the general mor- 
bidity rate. It must, however, be borne in mind thatofor the 
registration area of the United States, the mortality statistics 
show a relation of pulmonary to non-pulmonary form of the dis- 
ease of 7.1:l. This seems to indicate that the influence of bovine 
infection on the tuberculosis death-rate is relatively small. 
Probably it is, but not so small as mortality data seemingly 
indicate, because the pulmonary cases are always more apt to 
contribute to mortality than the non-pulmonary ones. Many of 
the latter do not influence the death-rate at  all and live on until 
they are finally overtaken by a non-tuberculous cause of death. 

It is extremely difficult to  express statistically the damage 
due to bovine infection in the human subject with any degree of 
precision. We know, however, that while as a general death cause 
it cannot be compared to infection of human origin, it is not only 
capable of contribyting to the mortality rate, but that it also is 
instrumental in the. causation of a considerable amount of crip- 
pling and of chronic, non-fatal disease, conditions which may not 
be recorded as a cause of death at all. For this reason alone, 
bovine tuberculosis. remains as an actual or potential factor 
worthy of the attention of those who have to do with the preserva- 
tion of the public health. 

The bovine bacillary type plays no part as a cause of avian 
tuberculosis. 

THE AVIAN BACILLARY STRAIN 
The avian bacillary strain is sharply distinguishable from both 

the mammalian ones, by its pronounced pathogenicity for poultry, 
a quality not possessed by any of the latter. As far as we know 
at this time, it is the sole cause of avian tubePculosis in this 
country. On the other hand avian tubercle bacilli have a certain 
pathogenicity for certain mammals, although in many of these it 
causes only benign, non-progressive forms of the disease. 

In areas where avian tuberculosis is very common it  appears 
to be a prominent cause of tuberculosis of swine. Some typing 
results obtained a t  the Nebraska, Illinois and North Dakota 
Espe r i~en t  Stations and which were reported to this organization, 
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showed that the greater part of the cervical and mesenteric 
lymph-node lesions found in an estensive region were caused by 
avian infection. 

These non-progressive lesions are the ones principally responsi- 
ble for the increase in swine retentions beginning with 1907 and 
apparently this increase was keeping pace with the enormous 
spread of avian tuberculosis within the territory concerned. 

Less is known about the part played by the avian strain of 
tubercle bacillus in the horse, sheep and goat, owing to the fact 
that tuberculous disease is not common in these animals and that 
in this country, at  least, the horse is scarcely ever a subject of 
meat inspection statistics. 

AVIAN TUBERCULOSIS IN CATTLE 
Tuberculous infection of avian origin is by no means uncommon 

in cattle. In this country it appears to be princtpally associated 
with discrete, non-progressive lesions of the mesenteric lymph- 
nodes. In a carefully selected group of such cases, 113 in number, 
the Nebraska Experiment Station found avian bacilli to be 
present in ten of the number, while in four cases both avian and 
mammalian bacilli were found. The latter also accounted for the 
99 remaining cases. 

Similar results were obtained in Denmark where, in addition, 
it was shown that apparently the gravid uterus of cows constitutes 
an organ of predilection for avian bacilli, which thus became 
responsible for a number of abortions. 

AVIAN TUBERCULOSIS IN MAN 

The avian bacillary type may also be associated with tubercu- 
lous disease in man. In the European literature appearing be- 
tween 1893 and 1923 we find accounts of fourteen cases of avian 
infection definitely ascertained by successful typing experiments. 
This evidence, however, may be somewhat Gtiated by the fact 
that it is not always apparent that the freedom from tuberculosis 
in the typing fowls was challenged by tuberculin tests or that 
rabbits also were included ir, the typing series, as an additional 
measure of safeguarding the final results. 

The 140 cases of extra-pulmonary human tuberculosis of the 
Nebraska experiments already referred to were also typed for 
avian infection, but no evidence.of the latter was encountered 
and, as far as we know at this time, cases of human infection by 
avian bacilli, definitely established by proper typing, have not 
been brought to light in this country. 
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It is, however, possible that the recently reported findings of an 
avian bacillary type incasesof Hodgkins’ disease throw a new light 
on the subject. As the detailed account of the typing experiments 
pertaining to these cases has not as yet become available, it may 
be prudent to suspend judgment and to await, further reports. 

As the matter appears at the present time, it is not apparent 
that there is justification in regarding avian sources of tubercu- 
lous infection with any degree of concern from a public health 
standpoint. 

OBSERVATIONS ON SENSITIZATION 
To what extent heterologous bacillary strains may so sensitize 

animals that they will react to a homologous tuberculin is not 
fully known. As far as avian infection is concerned the results 
obtained a t  the North Dakota Experiment Station seem con- 
clusive on the negative side. Yet, it is significant that at  least 
half the cases which were shown to harbor only avian bacilli in 
their lesions, in the Nebraska experiments, were sent to slaughter 
as reactors to the ordinary mammalian tuberculin. 

On this point the opinion of Plum, of Denmark, is more con- 
clusive. He states: 

If in the eradication of bovine tuberculosis the cattle which react to 
the subcutaneous test with bovine tuberculin are eliminated, the bovine 
disease only is involved and not the animals which are infected by avian 
bacilli. 
On the otber hand the intradermal test with bovine tuberculin will also 

reveal several cases of avian infection. 
The subcutaneously provoked reactions appear to be more specific 

than intracutaneous ones, inasmuch as cattle infected with various acid- 
fast bacilli are to a hi her degree inclined to react to a heterologous 
tuberculin intradermica&- injected. 

Plum’s inquiry revealed that cattle infected with avian 
bacilli may react to a subcutaneously applied bovine tuberculin, 
but such a reaction only rarely occurs, while. those after an 
intradermic application of the same tuberculin are more frequent. 
This feature, in Plum’s opinion, certainly explains why, in stables 
in which bovine tuberculosis is not to be expected, reactions to 
the intradermic test may be encountered. 

Sensitization by human bacilli must be recognized as an 
obvious possibility, although as yet there has not been presented 
a volume of evidence, which permits definite conclusions on 
this point. 

It will probably not be possible to solve this problem of heterp- 
logous sensitization with finality until more becomes known 
about the nature of tuberculin itsself. 

’ 
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PRESIDENT CARY: The next paper will be by Mr. John Thompson, Editor 
of the Iowa Homestead, Des Moines, Iowa, on the subject of “The Agricul- 
tural Press and the Tuberculosis Eradication Program.” (Applause) 

MR. THOMPSON: Mr. Chairman and Gentlemen, I listened to your President 
while making his annual address yesterday and I came to the conclusion that 
whatever he says he means. He seems to have a way of making things go 
home when he talks. So, when he said a little while ago that these people who 
do not limit their talks to twenty minutes would have to  be knocked down, I 
decided that I would not take up more than twenty minutes because I have 
some other things to do today. I can’t afford to be knocked down. (Laughter) 
(Mr. Thompson continued to speak extemporaneously from this point, but 

submitted the following paper for publication in the proceedings. Editor.) 

THE AGRICULTURAL PRESS AND THE TUBERCULOSIS 
ERADICATION PROBLEM 

By JOHN THOMPSON, Des Moines, Iowa 

Editor, The Iowa Homestead 

I am glad to be able to say that there is not a farm paper of 
any standing in the United States that is opposing the present 
method of eradicating bovine tuberculosis on the county area 
plan. Furthermore, based upon information secured through 
correspondence with the editors of practically every farm paper 
in the United States, not more than three or four are neutral on 
this question. The others arc all taking a more or less active 
part in the campaign and have indicated their desire to continue 
to do so till the entire country shall become one grand accredited 
area. 

That the farm press has been a very important factor in getting 
the farmer to appreciate the importance of eradicating tubercu- 
losis from our cattle and hogs, and to explain to  him the value of 
tuberculin as a reliable diagnostic agent for this disease, is gen- 
erally understood and appreciated by those who have the work 
in charge, ykt I doubt whether they realize that they might 
obtain additional assistance if they cooperatea a little more 
closely with the farm press. I believe that fully 90 per cent of 
the editors would be inclined to keep the question before their 
readers to a greater extent than they are now doing, if they were 
kept in closer touch with the work as it is being conducted out in 
the field. 

The monthly report of progress now being sent out is all right 
for some purposes, but not particularly well suited for the farm 
press. Personal experiences from farmers who have owned 
tested herds for a number of years, as well as comments from 
such men upon the cost of keeping a herd free from tuberculosis 
after i t  has been accredited, would in many cases prove of great 
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value if given publicity. Other phases of the work might be 
touched upon to suit conditions in specific localities. In some 
sections where much prejudice exists against the tuberculin test, 
experience of farmers who may have followed their reacting cattle 
to the slaughterhouse would often prove helpful in setting people 
to thinking a little more rationally on this subject. 

Then again, badly diseased, and consequently relatively 
unprofitable herds, are often found by vete+narians while a t  
work in different parts of the country. When such herds have 
been cleaned up and healthy herds have taken their place, the 
owners could undoubtedly report some valuable experience, 
which, if given publicity, would prove very illuminating to many 
people who do not appreciate the extent to which tuberculosis 
cuts down the income of otherwise good herds. 

It is not likely that veterinarians would like to be burdened with 
sending information of this sort to the press, but most of them 
would be glad to report facts of this sort to state or federal 
government headquarters, whence the information could then 
be sent to the farm papers in the state where it originated as well 
as to county newspapers and the daily press. A person who has 
had some experience in news writing might well give some time 
each month to sending out information of this sort to  the press 
in his state and thus keep the subject constantly before the 
public. A special effort, I believe, should be made to send such 
material every week to the county papers a month or two before 
a petition for a county clean-up is to be circulated. Such service 
might also be continued till the testing has been completed in 
a given county. 

The news furnished should all have a county or state flavor as 
the case might require. It is true that a well-worked-out service 
of Chis sort would cost some money, but if the state and federal 
governments cooperated in such a project, the expense would 
be small compared with the benefit that would be derived there- 
from in creating favorable public opinion. There is no doubt 
but that the press as a whole would be glad to cooperate with a 
news-gathering service of this sort, which should be conducted 
not as propaganda but as a purely educational program. 

Much help might also be secured from state and federal 
authorities if they were invited to come into a county to explain 
the whole plan of the work before a- petition is t o  be circulated. 
Such invitation could be sent by the county agent, the board of 
supervisors or by committees appointed by groups of farmers and 
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other citizens who have the interests of agriculture a t  heart. If 
meetings were held in every township in a county to show what 
has been done in other counties, especially in those that have been 
accredited fox? several years, there is no doubt but it would greatly 
facilitate getting petitions for testing signed. Farmers from 
accredited countieslmight in some cases prove to be the best men 
to explain the benefits that accrue from clean herds. 

Practically all existing opposition to the tuberculosis eradica- 
tion campaign is the result either of ignorance of the ravages of 
the disease and the tremendous annual toll it exacts from the 
live stock industry, or else a result of the prejudice that exists 
against tuberculin as a diagnostic agent. These who are most 
familiar with the method of eradication, however, are its strong- 
est boosters. On the assumption that ignorance of the harm that 
bovine tuberculosis does, and the true nature of tuberculin, 
causes 95 per cent of the opposition to the test, plenty of publicity 
given to both would prove extremely valuable in creating the 
right kind of public opinion. As soon as farmers understand the 
true nature of tuberculosis, and that for all practical purposes it 
really can be stamped out, opposition to the present area plan of 
eradication will nearly all vanish. 

While we are meeting with some opposition to the area plan in 
Iowa, on the whole we are making splendid progress, already 
having 44 accredited counties, and before many months have 
passed half of the counties in the State will be cleaned up. The 
Iowa law provides for two methods of starting area testing in a 
county-by circulating a petition among the cattle-owners and 
by a direct vote of the people of the county a t  a regular election. 
The petition plan has been the only one employed till this year, 
when, at  the general fall election, 13 counties voted on this ques- 
tion. Eight of these 13 counties voted to authorize the board of 
supervisors to levy a tas  of 3 mills on the taxable property of 
the county and to proceed with tuberculosis eradication on the 
area plan. Five of the 13 counties voted the project d,own. 
However, with these eight counties in favor of beginning the work 
and the several counties in which work is rapidly progressing 
without any opposition to speak of, there is plenty of oppor- 
tunity for prosecuting the area work in Iowa for anoth'er year and 
by that time so-me means will unquestionably be found for clean- 
ing up the few counties that may still hold back. 

The following recent letters from Iowa farmers may serve to 
indicate the kind of material to which publicity might well be 
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given from time to time in the entire press of the state, as out- 
lined above; such letters would be of espicial value if published 
for a period of two months in counties before area work is to be 
undertaken. 

George C. Burkhardt, Cedar Falls: 
It is my opinion that we should test all cattle for tuberculosis in this 

state and to d o w  no untested cattle to enter. The time has come when 
the public demands milk from tested cattle and the sooner the farmer puts 
himself in position to comply with that demand, the better off he will be. 
I started to test my cattle 14 years ago and after once getting the herd 
cleaned up I have never had another reactor. I expect to continue to test 
my herd periodically, as there is always more or less danger of cattle 
becoming infected with tuberculosis, espzcially when one has neighbors 
with untested herds. I ho e that before a great while our county as well 
as every other county in tks state will become modified accredited areas. 
W. M. Miller, Dunkerton: 

I am a firm believer in the tuberculin test as a diagnostic agent for 
bovine tuberculosis. I am anxious to see our county cleaned up at the earl- 
iest possible moment. I do not favor forcing people to test their cattle 
because I believe there is a better way, consisting in more thorough 
educational work. The farmers who are opposed to the test do not under- 
stand how it works nor do they appreciate the dangers that lurk in 
tuberculous herds. 
J. Wilbert Miller, Waterloo: 

In getting my cattle tested for tuberculosis I sustained rather severe 
financia.1 losses, but I am erfectly satisfied with the present method of 
eradicating this disease a n i 1  am glad that I 9wn an accredited herd. It 
took three years to get my herd cleaned up. rhe majority of the people 

, in this county are in favor of testing and my only regret is that a few indi- 
viduals should be able to seriously interfere with the progress of this work. 
Vern Mellis, Dunkerton: 

I am heartily in favor of the oradication of bovine tuberculosis and have 
been for some time. In fact I have owned an accredited herd for severd 
years. I have never had a reactor since my herd was cleaned up, which 
makes me feel that when a man exerci,ses reasonable precautions he has 
little to fear once he has a clean herd. In my opinion the area test is best 
adapted for cleaning up whole counties at a time. It can be done so much 
cheaper than when herds here and there are tested at diffqre t times. 
When we fitrmers of Iowa have freed all our cattle from tuberfdosis or 
practically so, I don't doubt but it will prove of great advantage not only 
to the breeders of purc-bred cattle, but also to those who sell dairy products 
on the market. 
A. L. Kreger, Cedar Falls: 

I began testing my cattle for tuberculosis 14 yeare: ango. On the first test 
I lost six cows; five years later I lost one more. This last loss can easily 
be explained. This cow ran in a neighbor's past-we for three weeks one 
summer and the following year it reacted. My neighbor had never had his 
cattle tested. When I first began testing we had no indemnity law and I 
stood my own loss, but the loss was small compared to what i t  would have 
been had I waited for government indemnity. There is only one way to 
succeed with a herd of dairy cattle and that is to make sure that it is free 
from tuberculosis. 
Hugh G. Van Pelt, Waterloo: 

We are certainly in favor of the elimination of ,bovine tuberculosis. 
We would not remain in the cattle business were it necessary for us to be 
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fearful of the ravages of this disease. Our herds have been accredited from 
the beginning and regular testing haa made it possible to keep them SO 
with very little expense and with practically no loss. Had we not availed 
ourselves of the opportunity of cleaning up the herd, our annual losses in 
the last 17 yearn would have been large and today we should still have 
had a herd of diseased cattle instead of one that is absolutely free from 
tubercular infection. In other words' a herd of 200 cattle, which we con- 
sider quite valuable, would be almost wortbless were it not for the coop- 
eration aflorded us by the State of Iowa and the federal Bureau of Animal 
Industry. 
Will Thompson, Waterloo : 

I have been testing my cattle since 1911 and under no condition would 
I introduce an animal into my hcrd without first testing it on my own farm 
and keeping it in quarantine until I know it to be free from tuberculosis. 
The tuberculin test aRd especially the area method of eradicating tubarcu- 
losis are a boon to the live stock industry. I have nothing but praise for 
the manner in which the veterinarians have done the testing work for 
me in these many years. 
M. T. Humphrey, Waterloo: 
I will not tolerate an animal on my farm if there is the lea& suspicion 

of its being affected with tuberculosis. I feel that we owe it to the coming 
generation to take every step possible to eradicate tuberculosis from all 
our farm animals. I am just as particular about keeping this disease 
out of my flock of chickens as I am to keep it out of my cattle and hogs. 
J. H. Grady, Waterloo: 

I have had an accredited herd for three years and under no conditions 
would I now cease to test my cattle as often as may be necessary to keep 
them frce from tuberculosis. 
J. W. McCaffree, Cedar Falls: 
I am heartily in favor of eradicating tuberculosis from our herds and 

flocks and am advocating that policy to my neighbors. I have been tcsting 
my cattlc for thc last 18 years and have had but two reactors in that time. 
I feel that it is a duty we owe to ourselves, our families and the public to 
keep our herds free from tuberculosis. It will make no difference to me 
from now on, so far a s  my testing is concerned, whether the government 
pays indemnity or not, my herd-will be tested just the same. 
M. J. Fowler, Waterloo: 
In my opinion, when the time has come that a minority of the cattla- 

owners-can prevent tha completion of tuberculosis eradication in a county 
or in the state, there should be a law passed to compel everybod to clean 
up. It is a mistake to let a few people interfere with the well-geing of a 
large percentage of the people in a community who are mlling and anxious 
to clean up their cattle. In my 10 ycars of testing I have lost only three 
head of cattle. Even in those, no lesions were found, but I understand 
perfectly that a cow may be affected with tuberculosis and yet show no 
visiblz lesions. 
J. L. Benizer;Dunkerton: 
I have been trying to keep out of this tuberculosis fight because of the 

feeling that exists in some sections against it, but personally I favor the 
present area plan of testing, which to me has been very satisfactory., I 
have always found the veterinarians reasonable and anxious to do their 
very best in handling a given situation. 
Ernest, E. Sage, Waterloo: 

It will mean money in the pockets of the farmers of Black Hawk County 
to have their cattle cleaned up and the County declared a modified 
accredited area. Right now the distributors of milk in Waterloo are pay- 

c 
I 
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ing 15 cents per hundred more for milk from tested herds. The time is 
coming when t k y  will a c e  t no milk from cattle that have not been 
tested for tuberculosis and tLt is one reason why I am anxious to see 
the County cleaned up as soon as possible. 
C. M. Fobes, Cedar Falls: 
I have had an accredited herd for the last three years and am more 

than glad of this opportunity to express my hearty ap roval of the eradi- 
cation of tuberculosis from the herds in Black Hawk 8ounty. Let us de  
everything we possibly can to hold this disease in check. 
S. 0. Smalling & Son, LaPorte City: 

We have owned an accredited herd of Shorthorn cattle for some time. 
On many occasions we could not have made the sales we did had it not 
been for the fact that our herd was free from tuberculosis. Had Black 
Hawk County been sccre+ted during the last three years, as it could have 
been had objectors not mterfered, I feel certam that the farmers and 
dairymen in this county would have received an additional sum for their 
meat animals and dairy products in excess of all it will cost to free the 
entire county from bovine tuberculosis. 

PRESIDENT CARY: The next aper will be resented by a man who alwa s 
gives us something good. Dr. 1. E. Wight, 8hief ?f the Tuberculosis Era&- 
cation Division, Bureau of Animal Industry, Washgton, D. C. (Applause) 

. . . Dr. Wight read his paper. . , . (Applause) 

PRESENT STATUS OF PROGRESS OF THE NATIONAL 
COOPERATIVE TUBERCULOSIS ERADICATION 

CAMPAIGN 

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

Chief, Tuberculosis Eradication Division, U. S. Bureau of 
Animal Industry 

The time has arrived for the usual annual report of the nation- 
wide cooperative tuberculosis eradication campaign t o  be given 
to this association and to the public. I am very much pleased 
to submit the following a t  this time. 

This report is naturally of a more or less statistical character, 
so instead of my reading many interesting facts of that nature, 
you will be furnished with a pamphlet which contains statistical 
and other material pertaining to this campaign. Additional 
copies will be furnished you, if desired. 

During the last 12 months we have witnessed the further 
successful advance of the cooperative campaign to control and 
eradicate tuberculosis among live stock. The tuberculin-testing 
of cattle has been the largest feature of the work, there being an 
average of about 1,000,000 tuberculin tests made each month 
throughout the varions states. The work has progressed in all 
its different phaies without interruption, except in a few instances. 
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However, as long as we are engaged in the di4icult task of stamp- 
ing out any infectious disease, which calls for the destruction of 
the infected animals, there will be an opposing factor in some form 
or another. Tuberculosis eradication is no exception to this rule, 
but, notwithstanding the opposition and the criticisms of the 
work, which at times have been quite severe, its progress has not 
been impeded to any great extent. It hardly seems possible that 
a t  this period in the progress of this important work the opposi- 
tion could be an important factor. One has but to study briefly 
the reports and other data available to be convinced of the pro- 
gress that has been made, and to learn that in many of the states 
the work is being rapidly brought to completion. It is believed 
that in the near future more work will be done in other states. 

During' the- next few months the legislatures in nearly all the 
states will convene and the matter of appropriations for the sup- 
port of this work, the changing of laws, etc., will be subjects of 
great importance. There seems to be no reason to believe that the 
state legislature mill not continue to support this campaign in so 
far as it is necessary. Let us hope that they will continue to lend 
their support until tuberculosis among live stock is thoroughly 
under control and eradicated to the greatest possible extent. A 
splendid spirit of cooperation has prevailed throughout the last 
year, as it has in previous years and, while we have learned many 
essential things in connection with the operation of this cam- 
paign, me hope that it will be possible to continue to accept 
improved methods and to put them into practice, if they are 
found to be beneficial. 

EXTENT OF THE D~SEASE 
In  May, 1928, the fourth biennial survey was made by the state 

and federal authorities in each state, to learn the approximate 
extent to which bovine tuberculosis existed a t  that time. This 
survey indicated a further reduction in the presence of this 
disease. The first survey of this kind was made in 1922, when 4 
per cent of all the cattle was estimated to be tuberculous. This 
was reduced to 2 per cent by May, 1928. It must be stated that 
some very significant facts were established as a result of this 
survey, and one of the most outstanding is that on May 1, 1928, 
there were only 139 counties, out of a total of 3,072 counties in 
the United St-ates, where tuberculosis among cattle existed to 
an extent greater than 7 per cent. Much publicity has been given 
to this survey, which has made i t  possible for the people of the 
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country to become familiar with the progress already made and 
with the work which still remains to be done. 

ACCREDITED-HERD WORK 
The accredited-herd feature of the project continues to receive 

a considerable amount of attention, more in some states than in 
others, but it still remains a feature of national interest and 
importance. 

The records indicate that on November 1, 1928, there were 
177,989 accredited herds, which contained 2,302,268 cattle. 
Recently another survey was made of a large group of non-selected 
accredited herds to determine what percentage of them failed to 
pass the annual retest applied during the fiscal year ended June 
30, 1928. The result of this study is very interesting. .It shows 
that out of approximately 48,000 herds about 3.7 per cent failed 
to pass the annual retest. About three years ago a similar survey 
indicated that 5.2 per cent of fully accredited herds contained 
reactors on the annual retest. A further study of this question 
indicates that about 89 per cent of the herds that were found to 
be infected upon the annual retest were located outside of modi- 
fied accredited areas. This more forcibly establishes the im- 
portance of cleaning up districts in order to avoid exposure to 
reinfection. 

A table which brings out some very interesting points in con- 
nection with this study will b6 found in the pamphlet that I 

’ previously mentioned. It may again be said that, notwithstand- 
ing our best efforts, occasionally there will be a few cases of rein- 
fection that can not be readily explained. On the whole this 
interesting study should be very gratifying, as the work has now 
been in progress long enough to answer satisfactorily the question. 
of whether or not, if a herd is made free from bovine tuberculosis, 
it can remain free. 

AREA WORK 
Area work continues to be of great magnitude and importance. 

It is becoming popular in all sections of the country, and is work- 
ing out in a very satisfactory manner in bringing about the desired 
results. Rapid progress has been made in many of the states. 
Altogether there are about 1,100 counties in the United States 
that have either completed the area testing or the work is in the 
process of completion. Counties i~ many of the states have sup- 
ported this feature of the work splendidly. They have appro- * 

priated nearly $1,500,000 during this year to assist the state and 
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federal governments. On November 1, 1928, there were 598 
counties in the United States where the degree of bovine tuber- 
culosis infection had been reduced to not more than 0.5 of one 
per cent, and these counties were placed in the modified accredited 
area. This is a gain of 197 counties since November 1, last year. 

. In one state, namely, North Carolina, all the counties are now in 
the modified status, while in other states a large percentage of 
the counties are also in the modified status. 

The laws of nineteen states provide for area tuberculosis 
eradication work upon petition or by vote of the people, and it is 
hoped that the necessary legislation will be put into effect in 
other states so that the area plan may be conducted successfully 
in the future. In connection with this feature of the project it 
has been found that there is an economical and practical advan- 
tage in establishing area work in adjoining counties. This may 
be said of states as well. 

association are working out very satisfactorily. Some changes 
may be required later to meet conditions that will arise, but I 
think that you will agree that, for a project involving so many 
complications, the plan laid out for us to follow is a practicable 
one. Area work is conducted under different methods in different 
states and, while it seems a t  times that some plans are better than 
others, on the whole satisfactory results are being obtained. 

county in several states will be placed in the modified accredited 

The methods and. rules governing area work provided by this + 

- 

Within the next few years we will undoubtedly find that every , 

TABLE &Annual results of iuberdi&eslang of cattle zn the United States 
undm the Cooperative Tuberculoszs E r d W t o n  Plan, 191 7 to lQg8 

d 

REACTORS 
CATTLE TESTED 

NUMBER I PERCENT 

1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 

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 

645 
6,544 
13,528 
28,709 
53,768 
82,569 
113,844 
171,559 
214,491 
323,084 
285,361 
262,113 

3.2 
4.9 
4.1 
4.1 
3.9 
3.5 
3.3 
3.2 
3.1 
3.7 
2.9 
2.3 

Totals I 50,341,073 1 1,556,215 I 3.1 
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TABLE II.-Record qf tuberdin 

STATE 

Alabama ............. 
Arizona .............. 
Arkansas ............. 
California ............ 
Colorado ............. 
Connecticut .......... 
Delaware ............. 
District of Columbia ... 
Florida .............. 
Georgia .............. 
Idaho ................ 
Indana .............. 
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 ......... 
Rhode Island . . . . . . . . .  
South Carolina . . . . . . . .  
South Dakota ........ 
Tennessee ............ 
Texas ................ 
Utah ................ 
Vermont ............. 
Virginia .............. 
Wwhington .......... 
West Virginia . . . . . . . . .  
Wisconsin . . . . . . . . . . .  
Wyoming ............ 
Hawaii .............. 
Alaska .............. 
Interstate . . . . . . . . . . . .  

Illiqois ............... 

Totals ............. 

wol.k, a 

HERDS 
TESTED 

3. 329 
5. 145 
2. 663 
3. 153 

8. 570 
2. 304 
87 

1. 551 
7. 681 
6. 299 

102. 095 
52. 453 
63. 545 
24. 518 
15. 525 
3. 567 
21. 591 
15. 262 
3. 138 
61. 599 
67. 044 
6. 181 
6. 849 
6. 870 
29. 145 
821 

6. 001 
7. 791 
2. 243 
72. 426 
26. 323 
14. 644 
60. 970 
447 

21. 545 
78. 623 
474 

21. 355 
6. 620 
14. 367 
2. 176 
14. 419 
8. 380 
15. 950 
20. 213 
17. 070 
65. 926 
1. 824 
693 
81 

45. 587 

1.048. 277 

1. 144 

sting. co 
sca2 ?/ear 

C A W  
TESTED 

57. 968 
49. 914 
17. 065 
108. 757 
18. 273 

23. 963 
750 

49. 087 
50. 932 
91. 014 
978. 198 
386. 163 
981. 315 
266. 672 
88. 137 
31. 844 
123. 793 
152. 451 
52. 769 
547. 921 
..244. 963 
38. 282 
72. 426 
112. 784 
373. 003 
17. 290 
78. 960 
61. 223 
15. 803 
839. 089 
91. 249 
236. 219 
444. 743 
17. 444 
156. 771 
717. 110 
9. 138 
62. 016 
127. 716 
89. 491 
29. 772 

167. 014 
93. 197 
184. 904 
74. 197 

I. 147. 831 
16. 205 
17. 963 
79s 

4EZ. 210 

102. 240 

s9. 453 

11.251. 491 

eradive tuberculosis eraddcation 
H8 

2EAcToRE 
FOUND 

90 
539 

1 47 
1. 120 
328 

9. 115 
1. 402 

1 
419 
314 
401 

17. 055 
2. 740 
22. 425 

432 
649 
898 

8. 654 
3. 996 
9. 578 
26. 254 

144 
301 
323 

4. 489 
155 

2. 715 

143 
53. 414 
217 

2. 212 
10. 471 

86 
960 

30. 573 
1. 311 
95 

1. 708 
186 
719 
758 

4. 073 
788 

414 
20. 947 

112 
319 
19 

2. 698 

262.113 

1. 442 

4. 434 

9. 433 

'ER CEN~ 
t E A O W  

1.6 
1.1 
0.3 
1.0 
1.8 
8.9 
-3.8 
0.1 
0.9 
0.6 
0.4 
1.7 
0.7 
2.3 
0.5 
0.5 
1.3 
0.7 
5.7 
7.6 
1.7 
2.1 
0.4 
0.4 
0.3 
1.2 
0.9 
3.4 
7.2 
0.9 
6.4 
0.2 
0.9 
2.4 
0.5 
0.6 
4.3 
14.3 
0.2 
1.3 
0.2 
2.4 
0.8 
2.4 
0.8 
5.1 
0.6 
1.8 
0.7 
1.8 
2.4 
0.6 

2.3 

*Figures not available . 
Note: Above table includes records of tuberculin-testing under area plan . 

INFEm 
'REMIf3ES 

53 
271 
32 
389 
221 I 

2. 254 
455 

1 
102 
117 
185 

8. 318 
1. 555 
9. 216 
840 
233 
236 
382 

2. 710 
909 

5. 148 
11. 861 

24 
159 
169 

2. 571 
78 
682 

2. 059 
72 

12. 782 
166 

. 1. 125 
3. 810 
31 
439 

9. 100 
274 
66 
858 
109 
400 
642 
991 
385 

1. 859 
257 

6. 750 
36 
100 
2 
* \  

91. 484 
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area. Sufficient retesting work has been done in modified 
accredited areas a t  the expiration of three years of modification 
to prove beyond any doubt that it is possible to maintain these 
counties comparatively free from bovine tuberculosis. One 
feature in this connection that I mould like to mention is the 
importance of retesting modified accredited areas in time so that 
their modification will not expire. The present method requires 
remodification a t  the expiration of three yeai's, and it has been 
found in practice that the retesting has been postponed too long 
in some instances, making it impossible for the county involved to 
qualify in time. With suflficient planning in advance this objec- 
tion could no doubt be overcome. 

The accompanying tables will serve to indicate what has been 
accomplished in tuberculin-testing work during the past eleven 
years; also the cooperative work done in each state and territory 
during the fiscal year ended June 30, 1928. 

REDUCTION IN TUBERCULOUS CATTLE AND SWINE 
The records received from the Meat Inspection Division always 

attract a great deal of interest, as they relate to the number of 
cattle and swine found to be tuberculous, and it is through this 
service that we learn in another way whether headway is being 
made in reducing the amount of infection. 

I am glad to report that durini the fiscal year.ended June 30, 
1928, the retentions of cattle slaughtered in establishments under 
federal supervision were only one per ccnt, which is a reduction 
from 2.34 per cent, the high point reached in 1916. These figures 
do not include known reactors. 

The records of swine indicate that tuberculosis was !found in 
12.1 per cent in 1928; while in 1924, the year in which the high 
point was reached, the percentage was 15.2. Two per cent of 
retained hogs were condemned or sterilized in 1928; while in 
1924, 2.7 per cent of the retained hogs were either condemned or 
passed for sterilization. The following comparison will bring to 
pour mind some losses that have been prevented as a result of 
the campaign to control and eradicate tuberculosis among live 
stock. 

The number of cattle slaughtered in establishments under 
federal supervision during the fiscal years 1923 and 1928 was 
about 9,400,000, but there were 52,122 fewer cases of tuberculosis 
found among the cattle in 1928 than in 1923. The number of 
cattvle carcasses condemned as unfit for food on account of tuber- 

* 

* 

4 
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culosis was 17,622 less in 1928 than in 1923 (known reactors not 
included). A similar report of swine made during the same 
period shows there were 1,267,422 fewer cases of tuberculosis 
out of about the same number slaughtered, and there were 
32,939 fewer hog carcasses condemned and 44,046 fewer carcasses 
passed for sterilization on account of tuberculosis. At prevailing 
prices the saving of these cattle and swine for food purposes 
represents a gain of over $3,000,000. 

APPRAISAL INDEMNITY AND SALVAGE 
Reports for the last year indicate that the average salvage 

obtained for all reactors was about $40.00, which is greater than 
in any other period, except one, in the history of the campaign. 
The question of marketing reactors and obtaining the maximum 
salvage for them has received continued attention. Careful 
study and exercise of the proper management of this phase of the 
\?ark are of great importance. Monthly reports of the appraisal, 
indemnity and salvage; also a special report of the net salvage 
received for reactors slaughtered a t  the various marketing-points 
throughout the country,. are issued by the Department, which 
serves to furnish the various state officials data from which they 
can make comparisons of prices. There are three states in which 
no indemnity for tuberculous cattle is paid at the present time. 

TUBERCULIN TESTING 
Careful study of the results of tuberculin-testing is made at  

all times, and whenever i t  appears that the results are not as 
they should be, an investigation is made at  once. It has been 
found that careful technic in applying the tuberculin test is of 
major importance. The operator must at  all ti.mes exercise the 
greatest care and judgment in determining whether or not the 
animal tested is a reactor to his tuberculin test, and in this con- 
nection combination tests bave been found of great value and aid. 

In some months the percentage of no-visible-lesion cases found 
among reactors to the tuberculin test has been higher than in 
others, and it has not always been possible to explain this condi- 
tion. But, generally speaking, it may be said that we have found 
a higher percentage of no-macroscopic-lesion cases when the work 
was conducted in areas where retesting was being done. This 
is to be expected and should serve as an encouraging factor in 
that it shows disease elimination. With the skillful application 
of the tuberculin test by the veterinarians in the field, we should 
feel confident that the disease can be permanently .placed under 
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control and eventually eradicated from any given herd of cattle 
or from an area, provided, of course, the necessary sanitary 
requirements are complied with. 

CATTLE TESTED FOR INTERSTATE SHIPMENT 
Under the provisions of the federal regulations, cattle intended 

for dairy or breeding purposes must be tuberculin-tested before 
being moved interstate. Such a regulation has been in effect 
since July 1, 1919. The proper conduct of this branch of the 
project of eradicating tuberculosis is also a very important factor, 
and a very large one a t  times. 

During the last fiscal year, 445,000 cattle were tuberculin- 
tested for interstate shipment. (All but about 50,000 of these 
were tested by practicing veterinarians.) This is the greatest 
number of dairy and breeding cattle that have ever been tuber- 
culin-tested for interstate shipment in any previous year. As 
an indication of how this branch of the work has grown, I #ill 
mention that in 1921, or seven years ago, the number of cattle 

- tested for interstate shipment was approximately 279,000. 
About 27,000 reactors were removed from lots of cattle that 
were intended for interstate shipment during the past eight 
years, thereby preventing the spread of the disease to a consid- 
erable extent. This work is being conducted in a very satisfac- 
tory manner at this time, and I wish to urge all veterinarians 
who are interested in this important branch of the work to use 
the greatest care in the performance of their duties in order tlo 
prevent the spread of tuberculosis. 

PARATUBERCULOSIS 

' 

A limited amount of work has been done in a few states in 
investigating Johne's disease. Reactors to this disease have been 
removed and slaughtered and state and federal indemnity paid 
for 224 cattle condemned. From present indications considerable 
more research work, both in the laboratory and in the field, will 
have to  be done before it will be possible to proceed to any great 
extent with the control and eradication of this disease. 

AVIAN TUBERCULOSIS 
This important subject has received more attention during 

the past twelve months tban heretofore and, while it is yet too 
early in the campaign to report-any definite results in the control 
and eradication of this dissase, there are indications that material 
progress bas been made. There has been a reduction in the 

a 

4 
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number of bogs retained for tuberculosis at  the packing-centers, 
and in numerous localities where poultry is raised there is evidence 
that the owners are trying to stamp out the infection, and are 
taking necessary steps to prevent its introduction and spread. 

The educational work required to make it possible for the 
poultry-raisers in the infected sections of the country to realize 
the seriousness of this menace and how it may be combated has 
been continued by the various state, county and federal officials 
connected with the cooperative tuberculosis eradication work. 
The live stock commissioners of the various live stock exchanges, 
working under the direction of Prof. H. R. Smith, of Chicago, 
have contributed much to the cause by their efforts in getting 
helpful information to the farmer who raises poultry. It would 
seem, and it is hoped, that with the aid of the valuable research 
work that is being carried on in various parts of the country, 
more progress in the control and eradication of this disease will 
surely be made in future years. Avian tuberculosis a t  the present 
time exists to but a slight degree, except in the middle western 
states. 

PERSONNEL 
During the, past year approximately 965 veterinarians have 

devoted their full time to tubef'culosis eradication work; 258 of 
them were employed by counties; 397 by states and 210 by the 
federal government. A large number of tuberculin tests also 
were made by practicing veterinarians at  the owners' expense. 
These men also tested many cattle when employed temporarily 
by the state or county. A larger number of veterinarians were 
engaged in this work during the past year than in any previous 
year, making it possible to make greater progress than in any 
similar period. 

~ 

. 

I CONCLUSION 
That we have made marked headway in the campaign during 

the past twelve months cannot be denied and this fact is evi- 
denced, particularly, by the growth of the modified accredited 
area. The results obtained by retesting cattle in modified accred- 
ited areas after the expiration of three years, and the annual 
retesting of infected herds, show the importance of eliminating 
the danger of exposure to infection; and it also shows that it is 
possible to maintain herds of cattle and areas free from tubercu- 
losis by so doing. 
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Substantial progress in eliminating tuberculosis from our live 
stock can be made each year. I am sure that it can be done by 
keeping up the excellent spirit of cooperation that now prevails 
and by continuing efficient practices in all branches of the cam- 
paign. 

Since our last meeting me have experienced an irreparable loss 
in the death of two of our most distinguished leaders and co- 
workers, thelate Dr. John A. Kiernan and Dr. Ernest C. Schroeder. 
The contributions of these two eminent veterinarians have had 
more to do with establishing the work of tuberculosis eradication 
on a firm foundation than we can ever realize, and the good 
work which they accomplished will serve as an inspiration to 
those of us who are left to do our best 60 complete successfully 
the great and worthy task that confronts us. 

PRESIDE~T CARY: Gentlemen, we have another paper that we want to get 
off before lunch, one that we all want to hear, one of the most important papers 
th t  we shall hear during this meeting. D.r. D. C. Lochead, Deputy Health 
Commissioner of Rochester, Minnesota, will talk to us on “Transrmssibhty 
of Bovine Tuberculosis to the Human.” (Applause.) 

DR. LOCHEAD: The President said that a lot of you would not be back this 
afternoon so he wanted to put the paper on the program this morning. I want 
to e m p h b e  one or two points. I do not claim to be an authority on the 
subject of bovine tuberculosis in humans, that is from my o m  experience or 
investigation. I am reporting to you the inveshgations of others as I have 
found them in my reading and study. I am not a member of the Mayo Clinic. 
I want that understood very definitely, because some of the antis have been 
making capital out of that point. I am a personal employe of Dr. C. 11. Mayo. 
I am endeavoring to resent Dr. Mayo’s opinions to you. I will say that I 
am going a little furtEer than if I were presenting my own opinions. He is 
enthusiastic to the nth degree in tuberculin testing and tuberculosis eradication 
mat.tera in vogue in this country. . . . Dr. Locheadread his paper. . . . (Prolonged applause) 

TRANSMISSIBILITY OF BOVINE TUBERCULOSIS 
TO THE HUMAN 

By. D. C. LOCHEAD, Rochester, iMinnesota 

Deputy Health Oflcer 

Tuberculosis of man and beast is an age-old disease, its begin- 
nings are buried in antiquity; and it has come down to us through 
the centuries as consumption. Not many years ago, it was popu- 
larly called “Captain of the Men of Death,“ because it caused 
the death of more persons than any other one disease. During 
the past twenty years the human death-rate from tuberculosis 
has been more than cut in half, and,its occurrence has been con- 
sidera bly lessened; and today therc are several disease conditions 

. o  
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causing more deaths than tuberculosis, which still, however, 
numbers nearly 100,000 adong its victims annually in this 
country. How many people there are who have tuberculosis it 
is impossiblc to say, because often it cannot be diagnosed and 
frequently it is not reported to health departments by physicians 
until death occurs. Dr. T. B. Magath, of the Mayo Clinic staff, 
has estimated that 20 per cent of those having tuberculosis die 
of it, which would mean that there are half a million people in 
the United States suffering from tuberculosis. It is a well-known 
fact that many people receive infection with the tubercle bacilli 
who never suffer from tuberculosis and it has been estimated that 
75 per cent of all of us at  some time or other during our lives, 
receive sufficient infection that signs of it can be found on exam- 
ination after death, even though we have not suffered from the 
disease sufficiently for i t  to be determined during life. 

The discovery by Koch, in 1882, of the germ organism which is 
always the cause of tuberculosis-the tubercle bacillus-enabled 
us to study the disease systematically and helped us to recognize 
it when it occurred and to determine the ways in which it spread 
from one to another. Then, because of the fact that cattle suffered 
from disease in which the tubercle bacillus was found and because 
the tubercle bacillus mas found in the milk which humans con- 
sumed, it was thought by many that much of human tuberculosis 
was transmitted to them from cows through their milk. Enthus- 
iastic proponents of this theory doubtless exaggerated the fre- 
Guency of its occurrence. Then students of the problem, notably 
Dr. Theobald Smith, found that the tubercle bacillus obtained 
from lesions in cattle was not just exactly the same as the tubercle 
bacillus obtained from human lesions. He found that apparently 
there were certain morphologic, cultural and pathologic differ- 
ences and that different results occurred when the respective 
cultures were injected into other animals; and that is the way 
today we determine whether the tubercle bacillus, in a given case, 
is the human, bovine, or avian type and so decide where the 
infection came from. 

Generally speaking, most authorities have accepted Theobald 
Smith's classification of types and a lot of evidence seems to 
prove that when transmitted to another animal the infection 
always holds true to type. However, some qualified scientists 
and physicians are still doubtful. Such an authority as Adami, 
of Montreal, favors the opinion that the bovine bacilli may, 
on account of long residence in the hunian body, take on the 

- 

. 
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characteristics of the human type. This is also accepted as a 
possibility by von Behring and Calmette; and Dr. C. H. Mayo 
has said: 

The slight difference in type or form between the bacillus of tuberculosis 
of man and that of animals has led to  much dispute. By gradually va,ry- 
ing culture medium, much higher or lower degrees of virulance may be 
produced in most e m .  Direct attempts to inoculate different kinds 
of domestic animak may apparently fail, yet it is known that cattle 
rapidly infect each other; healthy hogs in the same yard with infected 
cattle become infected as do the poultry, a sufficient number of bacilli in 
varyin forms existing in barn-yard manure. 

of thc bacilli in the human, bovine and avian forms of tuberculosis and 
difference in time of staining, they are so slight that they represent far 
less variation than those found in streptococci by Rosenow who was able 

‘ to show transmutability among Streptococcus viriduns, Streptowecus 
hemolyiieus and the pnsumococcus under varying degrees of oxygen 
tension of the culture medium. 

Considering all the evidence we must believe that the bacilli of these 
three types are but variations of one species of organism and not different 
entities. 

Which brings us to the question: Is not the tubercle bacillus, 
which is slightly different in different species of animals, really 
the same organism which has acquired these different charac- 
teristics by living for generations in the slightly different animal? 
And is not the possibility of infecting other animals a question 
of difference in the animals? And may not the possibility of dis- 
ease transmission increase with repeated doses of infection? 

In 1901, Koch went to the other extreme when he stated, a t  
the London Congress on Tuberculosis, that the germs were not 
the same and. that there was practically no danger of man con- 
tracting tuberculosis from cattle or about as much as there was 
danger to man from an inheritance of the disease, which of course 
means none at  all, and he said that he did not deem it advisable 
to take any mcasures against its spreading from cattle to humans. 

Koch’s ’views were immediately studied by many scientific 
workers, individually and collectively, all over the world. The 
German Government authorized an investigation and the 
British Government appointed a Royal Commission. The 
Pennsylvania State Live Stock Sanitary Board, the New York 
City Health Department and the officials of the U. S. Bureau of 
Animal Industry also carried on investigations. As a result, 
Koch’s opinion as to the transmission of bovine tuberculosis to 
man has been fully disproved. But Koch’s position in the scien- 
tific world was most outstanding. His opinions carried great 
weight and his words had a great influence on public opinion 
and they still have, and Koch’s statements are the foundation 

d e  various observers have found slight difference in size and shape . 
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today for a few scientists, some doctors and many lay people 
who feel that we are exaggerating the menace of bovine tubercu- 
losis to humans. 

As different scientists presented evidence and opinions contrary 
to Koch’s, he came to  modify his opinions, but he continued to  
his death to minimize the menace of bovine tuberculosis to  
humans. At  the Sixth International Congress on Tuberculosis, 
at  Washington, in 1908, when faced with almost unanimously 
contrary reports and opinions from other scientists, he opened 
the discussion on the relation of human and bovine tuberculosis 
by saying that “human beings may be infected by bovine 
tubercle bacilli but serious diseases from this cause occur very 
rarely and preventive measures against tuberculosis should 
therefore be directed, primarily, against the propagation of human 
tubercle bacilli.” 
In contradiction of Koch’s opinions the following spoke : 

’ Professor G. Sims Woodhead, Cambridge, England ; Johannes 
Fibiger, of Copenhagen; M. P. Ravenel, of Madison, Wisconsin; 
Prof. Chas. W. Duval, Tulane University, New Orleans; Dr. 
Chas. F. Dawson, Newark, Delaware, .and others. Koch finally 
declared that he had never denied that bovine tuberculosis is 
found in man and tried to narrow the discussion to a considera- 
tion of bovine tuberculosis in the lungs of humans. He asked 
whether “any case of pulmonary tuberculosis exists in which 
tubercle bacilli of the bovine type were found, not once but 
repeatedly.” When Professor S. Arloing, of Lyons, France, 
Prof. G. Sims Woodhead of Cambridge, England and Prof. 
Fibiger, of Copenhagen, mentioned such cases, Koch questioned 
the accuracy of their investigations and reports and finally con- 
cluded by saying: 

. 

I admit that bovine infection can occasionally occur, and I desire not 
to be understood as disregarding the endeavors to extipate bovine 
tubercgosis, as far as these endeavors are dictated by agricultural and 
economc reasons. But I mean that it would be wrong to give to those 
proposals the leading place in front of the efforts to combat human 
tuberculosis. 

Quite a modification of his position in London, in 1901, when 

I should estimate the extent of the infection by-milk and by flesh of 
tuberculous cattle, and the butter made of tlm mlk, as hardly greater 
than that of hereditary transmission, and I therefore do not deem I t  
advisable to take any measures against it. 

Koch’s opinion as to the transmission of bovine tuberculosis 
to man was conclusively disproved by the final report of the 

he said: 



530 D. C. LOCHEAD 

VARIETIES 

British Royal Commission, presented after nine years of study 
and investigation, where it said: 

We ,have investigated many instances of fatal tuberculosis in the 
human subject in which the disease was undoubtedly caused by R bacillus 
of the bovine type and by nothing else. . Man must therefore be 
added to the list of animals notably susceptible ‘to bovine tubercle bacilli. 
Some of the Commission’s results are found in table I, compiled 

from “Royal Commission Reports and Papers,’’ published by 
Eastwood and F. and A. S. Griffith. 

NUMBER 
OF CASES 

TABLE I.--Resdts qf investigations bg British Royal Commission 

VARIETIES 

Alimentary. ...................................... 
Respiratory, double portal (respiratory and dimentary ) 

and uncertain. .................................. 
-1 :o 

1.8 

PERCENTAUE OF CASES INFECTED M ITH 
BOVINE BACILLI 

Cervical glands. ........ 
Lupus. ................ 
Scrofuloderma. . . . . . . . . .  
Bone and joint.. ........ 
Genito-urinary .......... 
Meningeal. ............. 
Pulmonary. ............ 
Postmortem cases, childrc 

under twelve. ........ 

125 
140 
52 

5 14l 
21 
12 

275 

113 

UPUTDER RVE YEARS~ALL AGES 

85.0% of 20 cases 
66.0% of 50 cues 
58.3% of 12 cases 
30.2% of 96 cases 

21.3% of 61 cases 

48.0% 
51.0% 
38.4% 
19.2% 
19.0% 
16.6% 
1.1% 

17.6% under 12) 
(d ages 

4 

c 
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From Fifth Conference of the International Union 

c 

- Agrunst Tubercula 

Koch’s, continue to defend them to the last, discounting all 
evidence which would disprove their contentions. 

It is of course advisable to endeavor to find out how frequently 
bovine tuberculosis occurs in humans. After studying reports 
and statistics from all parts of the civilized world, I am satisfied 
a conservative estimate of the danger of bovine tuberculosis to 
humans would be that 25 per cent of tuberculosis in children 
and 5 per cent of all tuberculosis in humans is due to infection 
with the bovine germs, which, in the majority of instances, were 
received through the consumption of tuberculous milk. Bovine 

DrAGh-osIs  OF CASES 
EXAMIXED 

I ADULTS 
SIXTEEN YEAR 

AND OVER 

~~~~ ~ - 

-Pulmonary tuberculosis.. . 
Tuberculous adenitis (in- 

a1 and axillary). ... 
T J E L I ~ U S  adenitis (cer- 

vical).. .............. 
Abdormnd tuberculosis.. . 
Generalized tuberculosis 

(alimentary orein). .... 
Generalized tuberculosis.. 
Generalized tuberculosis, 

including meninges.. . . . .  
Tuberculosis of bones and 

Genito-urinary tuberculo- 
sis ................... 

Tuberculous abscesses. . : 

Tuberculous meningitis.. . 
. joints ................. 

I H u m  
~~ 

278 

1 

9 
1 

2 

1 

3 
1 

BOVIN: 

. 

1 

CHILDREN 

SIXTEEN YEAM 
FIVE TO 

HUMAN 

S 

4 

19 
1 

1 

1 

10 

1 

Bomm 

8 
1 

45 I 9 

CHILDREN 
UNDER FIVE 

YEARS 

KUMAN 

5 

‘ 6  

1 
12 

18 
14 

6 

-- 
62 

I, “The 1 

BOVINE - 

12 
3 

1 
4 

1 
1 ‘  

22 

dation of 

tuberculosis sometimes causes lung tuberculosis in humans, but 
usually it causes the other forms, such as in the bones and joints, 
glands in the neck, chest, abdomen, the membrances of the brain 
and spinal cord and generalized miliary tuberculosis. 

These figures and estimates will of course vary in different 
localities, states and countries, depending first on the amount 
of tuberculosis in the cattle originally and on the amount of 
effort being made to eradicate it by tuberculin-testing, and 
secondly on their protection through pasteurizing milk. It will 
be lower in the South and higher in the East and much higher in 
European countries, especially in England and Scotland, where 

a 
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very little tuberculin-testing has been done and where very little 
of the milk is pasteurized. 

In 191.0, Park and Krumwiede, of New York, made an extensive 
series of tcsts in New York City on persons of every age and on 
every kind of case. The results are shown in table 111. 

This shows that 7.3 per cent of all 435 cases were of bovine 
origin and that in children under 16 years, 22 per cent of 138 
cases were bovine and under 5 years, 26 per cent of 84. 
In 1911, Park and Krumwiede collected a total of 1224 observa- 

tions made in different countries ahd in which were given the 
bovine or human type of the infection and the age of the subjects. 
(See table IV.) 

I 
de 

~~OUNGER THAN 
CHILDREN 

5 YEARS 

CHILDREN 
FROM 5 TO 
16 YEARS 

ADULTS OF 
MORE THAN I 1 6 Y u  

DIAQNOSIS 

4 
BOVINI BOVIN: HUMAB BOVINE 

644 

2 
27 
14 

6 

29 

5 
1 
27 

17 
3 

2 

11 

4 
36 
8 

2 

5 

7 
3 

3s 

2 
1 

-- 
117 

23 

2 
15 
9 

13 

46 

52 
27 
26 

1 

1 

1 

21 
13 
12 

13 

1 
4 

Pulmonary tuberculosis. .. 
Glandular tuberculosis (ax- 

illary or inguinal). ..... 
Cervical gland tuberculosis 
Abdominal tuberculosk.. . 
Generalized tuberculosis 

(alimentary origin). .... 
Generalized tuberculosis 

(with meningitis, ali- 
mentary origin). ....... 

Generalized tuberculosis 
(with meningitis). ..... 

Tuberculous meningitis.. . 
Bone and joint tuberculosis 
Genito-urinary tuberculo- 

Cutaneous tuberculosis.. . 
Other tuberculoses: 'of the 

tonsils. ............... 
of the mouth and gland: 

of the neck.. ........ 
of the maxillary sinus. . 

Latent tuberculosis. ..... 

818. .................. 

1 

1 
4 

1 

1 

1 

1 

10 . 

21 
7 

3 

1 

3 

1 

-- 
36 

.'otal: I 

c 777 215 65 
I 

:ases. 14 cases. 

The percentage of cases of bovine infection, mixed infections 
excluded, is shown in table V. 

This shows that over 9 per cent of all 1220 cases were of bovine 
origin and that in children under 16 years over 23 percent of 
433 cases were bovine, as were 23 per cent of 280 under 5 years. 

0 
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ADULTS CHILDRENCHIJILDBEN 
1 6 Y ~ s .  5 TO 16 

OROVER YEARS 

TABLE V.-Permta;ge of cases of bovine infedion, mixed injections excluded 

UNDER ALL 
UNDER 16 YRS. AGES 
5 Y m .  % % 

Pulmonary tuberculosis.. . 
Glandular tuberculosis. ... 
Abdominal tuberculosis. .. 
Generalized tuberculosis. . 
Tuberculous meningitis. .. 
Bone and joint tuberculosis 

ADULT8 OF 

AND OVER 
16 YEARS 

0 
3.6 

22.0 
2.7 
0 
3.5 

a 

CHILDREN 

16 YEARS 
FROM f TO 

(From: “Tubercle Bacillus Infection and Tuberculosis in Man and Ani&,” by C h e t t e . )  

TABLE VL-Fatal cases, baby hospitals 

0 
36.0 
46.0 
40.0 
0 
7.3 

DIAGNOSIS 

CHILDREN 

YEARS 

4 . 1  
58.0 
59.0 J 
23.0 
13.6 
0 

UNDER 6 

CHILDREN CHILDREN 
5 ~ 0 1 6  1 UNDER . 
YEARS 5 YEARS ’ 

I HUMAN I BOVINE I HUMAN I BOVINE 

c 
PulmonFy tuberculosis. .............. 
Generahzed tuberculos@ ............. 
Generalized tuberculosis, including 

menin ‘tis.. ..................... 
TubercuEus meningitis. ............. 

1 

........................ 
Totals. P I  1 3 9 1 4  

Total under 5 years: 43, of which 4 (9%) were due to the bovine type. 
(From Fifth Conference of the International Union Against Tuberculosis. “The Relation of 

TABLE VII.--Combined table of all cases 
Milk to Tuberculoms,” by W. H. Park.) 

Pulmonary tuberculosis 
including sputum. ........ 

Abdominal tuberculosis. .... 
Generalized tuberculosis.. ... 
Genito-urinary ............. 
Tuberculous meningitis. .... 
Tuberculous skin. .......... 
Tuberculous cervical adenitis 
Tuberculous axillary adenitis 
Tuberculous bone and joint.. 
Latent tuberculosis. . . . . . . . .  
Miscellaneous (other forms) . 

Percentage of bovine infec- 
tion at each age period.. . .  

~~ ____ 

Total in 2,516 of 16per cent bovine type. 
Non-pulmonary, all ages, 1437 cases=28 per cent bovine. 
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VARIETIES OF 
TUBERCULOSIS 

Pulmonary 
Bronchial glands 

In order to indicate the extent of infant infection, Park gives 
the data shown in table VI. 

A table (VII) of all cases reported in the literature up to 1914 
was given by Wang, in the Journal of Pathology and Bacteriology 
(1916). 

This probably gives the most accurate estimate of the amount 
of bovine infection existing a t  that time in Western Europe, the 
British Isles and the United States. 

During the years of the war few if any bacteriological exam- 
inations mere made for the type of tubercle bacilli in human cases. 
Since then the majority of reports have come from Great Britain 
and show that the percentage of bovine infection remains high. 

Park, of New York, in his excellent paper (which I recommend 
you all to read) “The Relation of Milk to Tuberculosis, ”read 
before the Fifth Conference of the International Union ‘against 
Tuberculosis, in Washington, in 1926, quoted an interesting 
report given by Cobbett, of Cambridge, in 1922, on the post-war 
percentage of bovine infection (table VIII). 

Present knowledge on this subject was su-mmarized by Dr. A. 
Stanley Griffith, in his paper read before the National Milk 
Conference (London, 1922). In the course of his remarks he 
gave details in regard to 1,215 English and Scottish cases, in 
which the type of tubercle bacillus had been determined by 

I 

~ 

TYPES OF TUBERCLE 
BACILLI 

(%> 

TABLE VII1.-Proportion of bovine infection in varwu8 Icinds of human iuber- 
culo8is at all aoes in Enaland an*d Wales 

METHOD OF INFECTION 

Group I-Aerial infection 

Group 11-Food Intestinal, peritoneal 50 50 
mesenteric, gland 1 54 I 

Cervical gland 46t 

Group 111-Various degrees of dis- 
semination from either aerial or 
food infection 

16 
18 

Group IV-Skin infection ILUPUs 

*If we take the figyr? svailable for the whole world, the percentage of bovine infection in 

tMitchell gives 90 per cent for Scottish cases Griffith 71.4 per cent for similar cases. 
SFraser gives 58.6 per cent for Scottish case:, Gri5th 29.6 per cent for similar cases, and in 

pulmonary tuberculoma w only 0.4. 

U. 8. A. the percentage ia 21.6. 
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identical methods employed for demonstrating the differential 
characteristics of the infecting tubercle bacilli. He showed that, 
of the total number, 935 (77 per cent) were of human origin and 
280 (23 per cent) were of bovine origin. Dr. Griffith showed 
separate tables in respect to different varieties of human tuber- 
culosis, from which I have prepared table IX: 

TABLE 1X.-Proportion of bovine to human infection in the different vurielies of 
human tuberculosis, compiled from tables given by A .  Stanley e f l t h ,  at 

Ihe National Milk CoQference (Londa , 1922) 

C e r v i c d p d  tuberculosis. ............ 
Bone an joint tuberculosis 

(a) England and Wales.. . . . . . . . . . . . .  
(b) Scotland.. ..................... 

Lupus. .............................. 
Scrofuloderma. ....................... 
Genito-urinary tuberculosis. . . . . . . . . . . .  
Examination of postmortem material from 

children: 
(a) Local government board series. ... 
(b) Royal Commission series. ........ 

Tuberculous meningitis. ............... 
Pulmonary tuberculosis. ............... 

Totals. ........................ 

UUMBEE 

CASES 
OF 

116 

476 
28 

1 26 
52 
17 

113 
46 
12 

229 
~~ 

1215 

62 

389 
20 
62 
32 
14 

93 
27 
10 

226 

935 

B OVI WI 

54 

87 
3 

64 
20 
3 

20 
19 
2 
3 

280 

PER- 

BOVINE 
:ENTAGE 

46.5 

18.3 
28.6 
50.8 
38.4 
17.6 

17.7 
41.3 
16.6 
1.31 

23.05 

It is estimated by Cobbett, from the above data, that the 
bovine type of bacillus causes about 6.44 per cent of the total 
deaths from tuberculosis of all kinds in England and Wales, or 
approximately 3,000 deaths every year. 
In addition to the estimated 3,000 who die, the number of 

people who do not die but who,suffer for a long period, perhaps 
throughout life, from .tuberculosis as a result of drinking infected 
milk, is very much higher. 

In the Veterinary Journal (London, 1925), page 167, in a 
paper on “The Danger of Tuberculous Milk,” Dr. Griffith said: 

I have continued my investigations of the subject, and during the years 
1922-23-24, I have examined material from forty-five persons suffering, 
except in four instances, from surgical forms of tuberculosis. 

The majority of these cases were under the care of Sir Henry Qauvain, 
to whom I am greatly indebted for his cooperation in my inquiries. 
In the following table (X) the results of the investigation of these 

forty-five cases are summarized. 
The Tes also show that 50 per cent of tbe lupus cases and 40 per 

cent of t e bone and joint cases were of bovine origin. It will be mxn 
that the latter percentagz is higher than in the series of bone and joint 
cases in the previous table. 
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UNDER 15 
YEARS OF AGE 

HUMAN BOVINE 

11 11 
6 4 

1 
1 1 
2 

---- 

TABLE X.-Results of investigations conducted by Gri#ith.* 
I I I 

OVER 15 
YEARS OF AGE 

HUMAN BOVINE 

3 
3 

2 

NUMBER 
DP CASES 

Lupus and scrofuloderma ... 
Bone and joint.. .......... 
Cervical gland ............. 
General. .................. 
Meningeal. ................ 
Kidney and testis. ......... 

22 
13 
4 
2 
2 
2 

More recently Dr. Griffith read a paper entitled, “Tuberculosis 
of Bovine Origin in the Human Subject,” at  the Eleventh Na- 
tional Conference on Maternity and Infant Welfare, held in 
London, July 5-7,1927. It deals with 541 cases of bone and joint 
tuberculosis, with the result that 18.7 per cent of them were 
found to be caused by tubercle bacilli of the bovine type. This 
percentage refers to patients of all ages; if one takes only children 
under five years of age (102 cases), the percentage so infected 
naturally rises and here it is 30 per cent. Under ten years (327 
cases) it is 25 per cent. 

In Minnesota, in 16 years, from 1910 to 1925, there were 

other forms than lung tuberculosis (1870). On a basis of 5 per 
cent of the total, this would mean that 108 people died here every 
year of bovine tuberculosis. It has been estimated that 0.5 per 
cent of lung tuberculosis and 10 per cent%f other forms of tuber- 
culosis in humans is caused by the cattle germ. Figuring on that 
basis then, 48 people died here every year of bovine tuberculosis. 
If we accept thislowest estimate” of 48 annual deaths, in addition 
to the hundreds of cases of bovine infection which does not kill, 
but results in crippling and incapacitating for a long period or 
the rest of life, I am sure we are justified in all our efforts to eradi- 
cate bovine tuberculosis. 

One might go on indefinitely quoting statistics from recognized 
authorities. Today no recognized authorities and few physicians 
doubt the transmissibility of bovine tuberculosis t o  humans, but 
there are still some who minimize the danger, even to the extent 
of opposing the efforts of those who are endeavoring to eradicate 
the disease from cattle, on the ground that the menace is so slight 

* 

I 34,570 people who died of tuberculosis and 6,343 of those died of 

*These Cures show that in all ages 37 per cent were bovine and under fifteen yeam 45 per 
cent were bovine. 

c 

4 
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as not to constitute a public health problem. I am satisfied that 
the figures I have quoted prove conclusively that the danger of 
bovine tuberculosis to man is quite sufficient to justify all the 
efforts and all the expenditure to eradicate the disease from 
cattle and to justify me in saying that all milk used must be 
from cows negative to the tuberculin test, whether the milk is 
to be pasteurized or not. 

prevalent, either among cattle or hu'mans, in this country as it 
is in European countries, especially England and Scotland, and 
I am convinced i f  the fact that investigation today would show 
a considerably reduced percentage of bovine tuberculosis among 
humans in this country than when such investigations were last 
made some years ago. 

It could not be otherwise, in view of the fact that so much has 
been done to reduce it, so much of our milk has been pasteurized 
for SG many years and also because there have been so much 
tuberculin-testing and slaughter of reactors. We have paid 
for these procedures and we are reaping the reward as sliown by 
what figures are available. 

In a previous paper (Omaha, 1926) I said that in 1907 there 
were 70 operations for tuberculous glands of 'the neck a t  the 
Mayo Clinic (1.2 per cent of all operations) and in 1924 there 
were only 66 such operations, or .28 per cent of all operations. 
In other words, there mere fewer operations for tuberculous 
glands of the neck in 1924 than there were in 1907, when there 
were not one-fourth as many operations. 

Table XI is a comparative table of cases of tuberculosis other 
than pulmonary, diagnosed at  the Mayo Clinic in 1917 and 1927, 

TABLE X1.-Cases of tuberculosis other than pulmonary diagnosed at the Mayo 

. 
I say thisin spite of the fact that bovine tuberculosis is not so . 

clinic 

1 '1917 I 1927 

t Tuberculosis, all other forms than pulmonary. ........ 
Tuberculosis of meninges and nervous system. ........ 
Tuberculosis of intestines and peritoneum. ............ 
Tuberculosis of vertebral column. ................... 
Tuberculosis of hip joint.. .......................... 
Tuberculosis of joints. .................... .I ....... 
Tuberculosis of bones. ............................ 
Tuberculosis of skin.. ............................. 
Tuberculosis of cervical glands. ..................... 
Tuberculosis of gemto-urinary system. ............... 
Tuberculosis of lymphatic glands. .................... 

718 
6 

62 
109 - 47 
130 
14 
4 

139 
44 

163 

746 
5 

61 
118 
51 

158 
24 
6 

115 
48 

160 
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when there was an increase of over 50 per cent in the number 
of patients, and shows a marked relative decrease of the forms 
of tuberculosis among which we find the bovine type. 
In Minnesota recently, in eight years (1914-1922), the death- 

rate from tuberculosis was reduced from 107.5 per 100,000 to 
69.6, the lung tuberculosis rate from 86.7 to 59.4, while other 
forms, which include practically all of the bovine cases, from 
20.8 to 10.2. That is, the pulmonary rate was reduced 31 per 
cent, while the rate from other forms was rcduced 50 per cent, 
which means that the reduction where the bovine cases are found 
was much greater than among cases of the human type. 

Park said in his paper, “The Relation of Milk to Tuberculosis,” 
previously referred to : I 

Let us look at  some results of tests for the type of tubercle bacilli in 
human cases of tuberculosis investigated before and after the pasteur- 
ization of milk was adopted. 
PERCENTAGE OF BOVINE AND HUMAN TYPES OF TUBERCLE BACILLI IN 

TUBERCULAR CERVICAL LYMPH-NODES AND IN MENINGITIS IN NEW 
YORK CITY BEFORE AND AFTER THE ADOPTION OF GENERAL 

PASTEURIZATION OF THE MILK SUPPLY 
1. Before the general pasteurizs;tion of milk but after the adoption of the 

general use of heated milk for infant feeding with the exception of 
certified milk. 
Tuberculous meningtis. . . . . . . . . . .54 Human 3 Bovine- 5.3% 
Tuberculous adenitis (cervical). . . . .34 Human 21 Bovine-38 % 

’ 2. After pasteurization of the general milk su ply but with still the 
exception of certified milk. This protectec!rsw mdk amounted to 
about 1.5% of the whole supply. 
Tuberculous meningitis.. . . . . . . . . . .48 Human 3 Bovine- 5. 8%* 
Tuberculous adenitis (cervidal) . . . . .30 Human 6 Bovine-16 %i 

From such findings in New York, Paris and Boston, there can be no 
question that the heating of cow’s milk and its products is an efficient 
means of greatly lessening the incidence of bovine infection in man. 
Not only milk but other milk products such as butter and cheese should 
be pasteurized. 

Opponents to present-day methods of eradication in this 
country, by area tuberculin-testing and slaughter of reactors, 
have used many arguments mostly as antiquated as Koch’s 
London statement, some even older; and some based on objections 
to the old subcutaneous test as grounds for their objections and 
opposition to present-day methods. I have tried in the papers I 
have been privqeged to  present to several of the district tuber- 
culosis conferences and a t  your conference last year to answer 

- 

. 

t 

Y 

*There was a history in the case of one of the three, a child two years old, of having been fed 
on pasteurized milk. In the other two no clear history could be obtained. 

V w o  cases onset of dieease in pre-pasteurization days. 
Two cases Grade A raw milk and certified raw milk. 
One casc fed on ordinary raw milk. 
One case, seven years of age, according to history, w a ~  never given cow’s milk. Butter 

might have been the source. 
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or explain some of the claims of those opposing eradication 
methods. 

One of these arguments that persists is that it is only through 
drinking milk from cows with obvious udder lesions that tubercu- 
losis is transmitted from cows to humans. That is not correct 
and in my opinion obvious udder lesions are not the usual source 
of tubercle bacilli in milk, as only a small percentage of tubercu- 
lous cows ,have obvious udder lesions. 

Bovine tubercle bacilli of course occur in milk directly as a 
result of tuberculosis of the udder which, it has been stated, 
occurs in 1 to 3 out of every 1,000 cows. Chesley, of Minnesota, 
reports : . 

In 1200 autopsies of reactors, udder tuberculosis was found in 5.75 per 
cent. In generalized tuberculosis the udder has been found to be affected 
in about 17 per cent. Frequently cases of generalized tuberculosis show 
no clinical symptoms of udder involvement. 
Of course there may be udder lesions which are not obvious 

during life or even on careful postmortem examination, they may 
be of microscopic size and may not be obvious then even when 
present. But it is not necessary even to have microscopic lesions 
in the udder for the tubercle bacilli to be excreted with the milk. 
During milking the udder is essentially an eliminating structure 
and even though it is not involved locally, tubercle bacilli may 
pass out in the milk, just as tubercle bacilli are passed from 
healthy kidneys when the tuberculosis is elsewhere in the body. 
If the udder is tuberculous, of course, many more bacilli will be 
found in the milk. Milk from a tuberculous udder may contain 
as many tubercle bacilli as are ordinarily found in sputum from 
tuberculous lungs. The milk from one tuberculous udder may 
contain sufficient bacilli to infect seriously the milk of 25 to 30 

But tubercle bacilli may occur in milk indirectly, through cow 
manure. In lung tuberculosis tubercle bacilli are coughed up, 
swallowed and passed in the manure. The manure gets into the 
milk in many ways with which we are all familiar, carrying its 
tubercle bacilli with it. 
.Furthermore, it is not necessary for the cow to have lung 

tuberculosis in order that the tubercle bacilli may be present in 
the manure. Nor is it necessary for the cow to have intestinal 
tuberculosis. 

Keller and Moravek read a paper before the Medical Associa- 
tion of Greater New York, published in the November 20, 1915, 
issue of thc Medical Record, in which they report experiments 

cows. 

, 
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of inoculating guinea pigs with suspensions of tubercle bacilli 
into joints and subcutaneously and, by the eighth day, recovering 
acid-fast bacilli from their feces with no presence of intestinal 
lesions and on injecting cultures from the feces into guinea pigs 
the pigs developed tuberculosis. They concluded that no matter 
how the bacillus is introduced into the system, it will make its 
appearance in the feces without producing a pathological lesion 
in the intestinal mucous membrane. 

So that if there is tuberculosis present in any part of the cow 
i t  may be excreted in the milk or be present in the manure. 

The possibility of the presence of tubercle bacilli in milk is not 
only theoretical, it is of practical importance. It does occur. 
How often or how much varies in estimation with different 
investigators in different ‘cities, states and countries. The 
literature containb many reports. 

Park, in the paper to which I have previously referred, said: 
Early investigations in Europe and America showed that from 6 to 15 

per cent of the samples of market milk were infected. Brittlebank, 
Chief Veterinary officer of Manchester, gives a series of figures covering 
twenty-three years (1901-1923) which show 9.88% mixed milk samples 
were found to contam tubercle’bacilli and unfortunately the number 
sending infected milk in 1923 is greater than in 1901. 

In 1924 Somer examined 353 samples of Birmingham milk. Twenty- 
nine of the samples infected guinea pigs with tuberculosis. On the farms 
producing this milk he found 97 BUS icious cows. The milk from 31 of these 
proved to be infected.. During t t e  same year, in Edinburgh, 8.1% of 
403 samples were positive. We are nom testmg 200 samples of the New 
York City supply, but it is too early to state the outcome. The results 
of tests in other countries of Europe and America indicate that the 
cattle are everywhere infected, but in different degrees of from 5 to 30 
per cent. 

The late lamented Dr. E. C. Schroeder presented a paper on 
“The Occurrence and Significance of Tubercle Bacilli in the 
Feces of Tuberculous Cattle,” at  the Sixth International Congress 
on Tuberculosis, at  Washington, in 1907, in which he said: 

. 

Tests made at the experiment. station of the U. S. Bureau of Animal 
Industry demonstrated that many seemin y healthy tuberculous cattle 

feces. 
Twelve tuberculous cows were collected from several dairy herds and 

kept under observation for about two years. They were in excellent gen- 
eral condition and had no visible symptoms of disease; they were not 
known or suspected to be tuberculous until they were tested with tuber- 
Culin. 

During the first two months 5 or 41% per cent, of the cows were inter- 
mittently expelling acid-fast b a t h  per rectum; eighteen months later the 
number had increased to 10, or 83% per cent; that is, it has doubled, 
though the majority of the cows still retained their apparently good con- 
dition and showed no symptoms of tuberculosis. 

The various facts presented (as a result of the tests made) clearly seem 
to justify the following conclusions: 

expel virulent tubercle bacilli from their f odies per rectum mth  their - 

.* 
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1. Tuberculous cows, wholly free from visible symptoms of tuber- 
culosis, frequently expel tubercle bacilli from their bodies per rectum. 

2. Tubercle bacilli in the feces of tuberculous cows not dependent 
upon intestinal tuberculosis, but commonly have their 0ngin-h the lung. 

3. Since the feces of cattle are a common, almost universal, impurity 
in milk, the presence of tubercle bacilli in the feces of tuberculous cows 
makes it practically impossible to obtain milk a t  all times frse from tuber- 
cle bacilli either from tuberculous cows or in the environment of tuber- 
culous cattle. 

Now, let us bear in mind that from 15 to 30 per cent of our dairy cows 
are affected with tuberculosis; that the examination of over 300 samples 
of milk from the local market showed that 5% per cent, or 1 in 18, con- 
tained virulent tubercle bacilli. And it will become evident that the 
tuberculous cow is, by berse!f, a suf€icient source of virulent tubercle 
bacilli to account for the infection of the whole human race. 
In our fight against tuberculosis we must consider a l l  the sources from 

which tubercle bacilli are disseminated, and though I do not wish to give 
the impression that I believe the bovinc source to be of more importance 
than the human, I am thoroughly convinced that it is one of the very im- 
portance sources, and that the facts as we know them “day warrant 
the following general conclusions: 

It is imperatively necessary for the protection of public health that 
all milk should be obtained from cows certainly frea from tuberculoss, 
and from cows stabled, milked and pastured in an environment free 
from tuberculous infection, or that it should be pasteurized or sterilized 
before it is used as food in any form. 

Sonie few years later Dr. Schroeder is reported to have given 
evidence that, while milk from a tuberculous cow “might attack 
a human being,” infection could not be communicated except 
through a diseased udder; and that the tuberculin-testing of 
dairy cows does not “safeguard the public milk supply or safe- 
guard dairy products;” and this information is being broadcast 
through the length and the breadth of the land today. If this 
report is hue, then Schroeder must have had a change of opinions 
between 1908 and 1921. I am quite satisfied that he did not 
change his opinions much, if any, because on October 2, 1926, I 
heard him speak a t  the Fifth Conference of the International 
Union Against Tuberculosis in Washington and he said : 

The excellent aper presented by Dr. Park, on “Tuberculosis and Milk,” 
has so completeg covered the subject on which be and I are in practically 
complete accord, that he has left very little for me to discuss. 

I wish to say, em hatically, that no tuberculosis investigator who has 
esnmined the abun in t  data in the least degree doubts today that bovine 
tubercle bacilli cause Serious, and fatally serious disease in childrcn. 

Hence even if the total amount of tuberculous disease and the total 
number of deaths from tuberculosis are not increased in communitiss in 
wbich raw, infected milk is consumed, this ,should not be used as an 
argument against the pasteurization of all milk that may contain bovine 
tubercle bacilli, or against the cradication of tuberculosis from dairy 
herds, or to justify the promiscuous exposure of children or adults to raw 
dairy products from tuberculous cattle. 

Park himself, in a paper on “The Transmission of -Tuberculosis 
in Childhood,” published in the A rchices of Pediatrics, July, 
1915, said: 
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In an investigation of the milk supply of New York City, undertaken 
several years ago, 16 per cent, of the samples taken from the loose raw 
milk supply in the stores contained suEicient bacilli in small amounts 
to cause tuberculosis in guinea pigs after subcutaneous injection. A num- 
ber of investigators have shown that even when the udder is apparently 
normal a few bacilli may be found in the milk. The infection may be 
due at times to  undetected deposits, but at others it is due to bacilli in 
the manure which, with the dirt, reaches the milk. It is thought that 
suflicient bacilli may enter the milk in this indirect way from infected 
cows to cause danger to those that drink it. 

The third interim report of the British Royal Commission on 
Tuberculosis (1909) is devoted to the investigations of Dr. F. 
Griffith on the presence of tubercle bacilli in the milk and feces 
of cows not showing any signs of disease of the udder during life. 

Dr. Griffith's researches, fully accepted and endorsed by the 
Royal Commissioners, conclusively show that both the milk and 
the feces of cows, clinically tuberculous but with no disease of 
the udder, are liable to contain living and virulent tubercle 
bacilli, and often contain them in very large numbers; and that 
cows, positive reactors not manifestly diseased, showed tubercle 
bacilli in the feces but they were not found in the milk. 

In their review of the experiments summarized above, the 
Royal Commissioners remark : 

The presence of tubercle bacilli in the milk of cows clinically recogniz- 
able aa tuberculous confirms the opinion we expressed in our second 
interim report that the milk of such cows must be considered dangerous 
for human beings. The experiments which we have carried out with 
regard to the infectivity of the faeces of tuberculous cows were dictated 
by knowledge of the fact that dirt of various kinds from cows and cow- 
sheds is almost constantly present in milk as it reaches the consumer. 
Cows suiTering from extensive tuberculosis of the lungs must discharge 
considerable numbers of bacilli from the air passages in the act of cough- 
ing, and some of the bacilli thus e elled may find their way into the 
milk. But our experiments indicate %at the excrement of cows obviously 
suffering from tuberculosis of the lungs or alimentary canal must be 
regarded as much more dangerous than the matter discharged from the 
mouth or nostrils. We have found that even in the case of cows with 
slight tuberculous lesions tubercle bacilli in small numbers are discharged 
in the faeces, while, as regards cows clinically tuberculous, our experiments 
show that the faeces contain large numbers of living and virulent tubercle 
bacilli. 

In 1899, Rabinowitsch and Kempner published an important 
investigation on the milk of cows reacting to tuberculin. They 
examined the milk of fourteen animals, only one of which exhibited 
disease of the udder manifest by physical examination; but in 
ten out of these fourteen they succeeded in proving that tubercle 
bacilli were present in the milk which the animals yielded. 

In 1907, Dr. J. R. Mohler, Chief of the Pathological Division 
of the U. S. Bureau of Animal Industry, reviewing the evidence 
which had been accumulated on this subject, wrote as follows: 

' 

.4 
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That milk coming from a tuberculous udder is capable of transmitting 
the infectious principlc is conceded by all those who have given the sub- 
ject any consideration. It has been equally established that in advanced 
generalized tuberculosis, the udder ma secrete tubercle bacilli without 
showing any indication of being affectez Careful experiments performed 
by trained and eminently responsiblc investigators have also demonstrated 
beyond reasonable doubt that tubercle bacilli at  certain times may be 

* present in the milk of cows affected with tuberculosis to a degree that can 
be detected only by the tuberculin test, so that in a herd of cows in the 
various stages of tuberculosis it is to be expected that some of them will 
secrete tuberculous milk, which, when mixed with the other cows’ milk, 
makes the entire product dangerous. 
The elaborate researches of Professor Delepine, of Manchester, 

have shown that probably about 10 per cent of the mixed milk 
which is supplied to our large cities is capable of infecting guinea 
pigs with tuberculosis. He has shown that one part of the milk 
from a cow with a tuberculous udder, when added to 100,000 
parts of non-tuberculous milk, is capable of infecting guinea pigs 
and that therefore one cow with a tuberculous udder is capable 
of infecting the mixed milk from a large herd. 

In the British Journal of Hygiene, November, 1927, there 
appears an article on “Tubercle Bacilli in the Faeces of Appar- 
e$ly Healthy Cows,’’ by R. Stenhouse Williams and W. A. Hoy 
(National Institute for Research in Dairying). 

Complete tests wwe obtained in 391 instances. (By a complete test is 
meant one in which both of the test guinca pigs lived longer than 42 days.) 
When possible the guinea pigs were kept for 100 days before they were 
killed. Thc 391 complete tests yielded six positive results. 

If the positive results which were obtained be expressed as a percentage 
of the 391 complete tests, i t  is found that 1.53 per cent of the samples 
showed the prcscnce of living virulent tubercle bacilli. 

None of the six cows found to have the tubercle bacilli in their feccs 
had been tested wit.h tuberculin. 

It is important to remember that only one sample mas taken from each 
cow, and that not more than one ounce out of th? thirty to forty pounds 
of feces which a cow excretes in a day was examined, that further results 
which we shall publish later demonstrate that, when treated by these meth- 
ods, tubercle bacilli were only found a t  irregular intervals in the feces of 
cows which were known to be infected. 

The positive results which have been obtained, therefore, may be fewer 
than those which might have been obtained by more perfect methods. 

Rabagliati, writing on “Some Aspects of Bovine Tuberculosis,” 

Milk is a much greater source of human infection than is meat, but the 
detection of the disease clinically in cows is often difficult as bacilli may 
be excreted without any symptoms existing or they may be intermittent 
‘in obvious cmes and not present during any particular examination. A 
definite clinical diajposis of udder tuberculosis, exceptjn late states, 18 
not possible and it is necessary to examine the milk rmscroscop?cally or 
even t b  inoculate animals, A cow with tuberculosis of any organ &-poten- 
tially dangerous. 

Calmette, in his book, “Tuberculosis in Man and Animals,” 

. 

‘ 

in the Veterinary Record (1928, v. 8, 61-6), says: 

says : 
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Apparently healthy cows, free from udder lesions but reacting to 
tuberculin, eliminate virulent tubercle bacilli from time to time either in 
their dejections or in their milk. 

It is not only the cows with mammary gland lesions which constitute a 
grave danger, since their number is relatively small, but the experiments 
of Rabinowitsch and Kempner, those of Adami and Martin, of Gehrrjllann 
and Evans, of Mohler, of MOUSSU, have shown that even the milk of animals 
which have no clinically demonstrable mammary lcsions and which simply 
react to tuberculin may now and then and intermittently contain bacilli. 
And again he says: 
Like the normal kidney, the normal mammary gland does not permit 

the passage of bacteria. But blood infections and particularly tuberculous 
bacdlemia, may lead to the formation of small inflammatory foci round 
about one or several functionally active glandular acini or bring about 
tuberculour, lesions. In both cases the leucocytes which are capable of 
transporting the bacilli pass into the lacteal secretion. 

Lydia Rabinowitsch and ICemper, Karlinslri, in Germany, Moussu in 
France, John Mohler, Schroeder and Cotton in the U. S., and Sheridan 
Delepine of the Royal English Commission have published facts which 
prove indisputably that cows and also goats, apparently free from any 
mammary lesions, but reacting to tuberculin, expel bacilli now and then 
in the milk which they secrete. 
Dr. L. VanEs, in Circular No. 23, February, 1924, published 

Of primary importance in this connection is the discharge which issues 
from ihe resphtory tract in cases of tuberculous lung diseasa. This must 
always be regarded as the principal means by which the germs of tuber- 
culosis are eliminated from the body. Contained in the discharge men- 
tioned, they may be directly cast out during coughing fits or by the slower 
discharge of mucus through the nostrils. 

This is, however, by no means the only avenue open to this virulent 
material for its escape from the body. In  fact the greater part of ,respira- 
tory discharge is ncither coughed out nor expelled through the nose but is 
mallowed by the animal concerned; and while the mucus and other matter 
which constitutes its bulk may be subsequently digested, the bacilli for a 
large part are not affected by the process and appear in the feces alive 
and fuly virulent. 

Owing to this feature, therefore, the manure of animals affected with 
lung tuberculosis must be looked upon as being of an infectious nature. 
Needless to say, in tuberculous disease of the intcstines or the liver the same 
means of exit is open to the infection. 

In  the tuberculosis of the kidneys and other portions of the urinary 
tract, the urine commonly is the vehicle which carries the bacilli on their 
outward journey. 

The semen may serve the same purpose when the testicles harbor dis- 
integrating lesions. In tuberculosis of the female reproductive organs the 
vaginal discharge is commonly virulent. 

The milk must always be regarded as being infectious when udder 
tuberculosis is present; and evcn in cases of tuberculosis in other parts of 

. the body, but-with no appreciable udder lesions, the milk is frequently 
contaminated by the bacilli. It is this feature above all which has made 
the elimination of the tuberculous milch cow an important factor in the 
protection of public health. 

Milk derived from the tuberculous udder may be extremely rich in 
bacilli. As many as 100,000 tubercle bacilli have been found to be con- 
tained in one cubic centimeter of milk and in some instances it was still 
possible to prove its virulence when the original product was diluted one 
billion times. 

* * *  

Y 

by the University of Nebraska, says: 

* * *  

. 
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But not only do the cows with tuberculous udder disease eliminate the 
bacilli through the milk. Many investigations have resulted in showing 
that cows without appreciable udder lesions but reacting to the tuberculin 
test may -yield a milk in which tubercle bacilli are present. 

In such animals the elimination of the bacilli through the milk may not 
be a constant feature; in fact, it f~quent ly  is of an intermittent character. 

For practical purposes, therefore, the milk of a reacting cow must always 
be looked upon as a real or potential means of conveying the infection to 
other animals or to man. It must be regarded as a source of danger to 
infants and children when consumed in the raw state in considerable 
quantities and during a prolonged space of time. 

Milk not only becomes contaminated by tubercle bacilli within the 
udder of the tuberculous cow, but it may become thus polluted after being 
drawn by stable dust or fecal ma-tter during the act of milking in infected 
stables. 
As has already been pointed out, bacilli can escape from the tuberculous 

animal-by means of the bowel discharges, and in infected stables this 
material is very apt to contaminate the milk of the healthy members of 
the herd. 
Thus not only does the milk of the tuberculous cow constitute a. source 

of danger to other animals and man, but the milk of a stable or herd in 
which the disease‘is present can never be regarded absolutely harmless 
even if it were’known that the animals producing it were free from 
infection. 

A comparison of the occurrence of tuberculosis in breast-fed 
children, with the frequency of the disease in children receiving 
cow’s milk, was made by Sobotta. Of 80 exclusively breast-fed 
children, 17.5 per cent were infected with tuberculosis; of 57 
children receiving cows’ milk in addition to mother’s milk, 35.1 
per cent were infected, and of 30 fed exclusively on cows’ milk 
41 per cent became tuberculous. 

Klein, in his book, “Principles and Practice of Milk Hygiene,? 
discussing cows with apparently normal udders but showing 
clinical symptoms in other organs or parts, says: 

. 

Milk from cows in this condition frequently contains tubercle bacilli. 
It ap an very probable that the udder is actually diseas3ed when tubercle 
ba,cd&e eliminated in the milk of such cows. -The udder may be tuber- 
culous and yet be apparently normal. The &ease is always extensive 
when clinical symptoms are present, and usually it is generalized-tubercle 
bacilli have repeatedly invaded the blood stream and have had abundant 
opportunity to locate in the udder and to produce small, fresh tubercles, 
too small to be discovered by palpation of the udder. Such lesions may 
even escape observation on post-mortem examination because of their 
similarity in appearance to the actively secreting udder tissue. Rick 
found the udder tuberculous in 17.6 per cent of the cases of generalized 
tuberculosis examined by him. Joest and Kracht found the supramam- 
mary lymph glands tuberculous, when tested by inoculation, in 50 er cent 
of the cases examined by them of generalized tuberculosis in wfich the 
udder did not show any clinical symptoms or microscopic lesions on 
mortem examination; some of the lymph glands were sllghtly enlargexr; 
otherwise they were of normal appearance. In one-half of these cases 
the udder tissue was also infected. It would therefore appear that the 
udder is much more frequently tuberculous in cases of generalized tuber- 
culosis than is generally suspected. 
Klein again says: 
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Milk may be infected secondarily with tubercle bacilli when open tuber- 
culoais is present in the lungs, intestines, or uterus. Cow. dected with 
open tuberculosis of the lungs swallow the greater part of the infected 
material coughed up, and it passes out with the feces; the tubercle bacilli 
are not destroyed by the digestive secretions and remain virulent. 
In cows which do not show any clinical symptoms whicb but have 

reacted to the tuberculin test (non-clinical reactors) . . Rabin- 
owitsch and Kemper, Schroeder, Ravenel, Mohler, Maitel, Guerin, De- 
Jong, MOUSSU, and Fay have found tukrcle bacilli present in milk from 
such cows. 

Heineman, in his book, “Milk,” says: 
One of the most important means of communicating tuberculosis is 

through the excretion of large numbers of the bacillus with the feces of 
tuberculous cattle. It ha5 been estimated that-about 40% of tuberculous 
cattle which give no outward mdication of the disease discharge tubercle 
bacilli with their excreta. After initial infection there is a period without 
discharge of tubercle bacilli in the dejecta and this fact com licates the 
difficulties of ridding a herd of tuberculosis. Some bacilli ars a i o  expelled 
from the mouth and perhaps from the nose. Since tubercle bacilli are dis- 
charged in large numbers with feces, it follows that market milk is fre- 

- quently contaminated with them. Investigators in various cities have 
given tbe percentage of market milk containing tubercle bacilli a t  5-17, 
and even higher. A conservative estimate might place the average at 6-8 
per cent. Milk from the same source will not always contain tubercle 
bacilli, and the relative numbers when they are present will vary. Therc- 
fore it is essential that a series of tests be made from each milk-supply. 
The usual e erience is that tubercle bacilli appear in the milk inter- 
mittently, anTthat sometimes they are so acarce that when severd guinea- 
pigs are inoculated but one of them will contract tuberculosis. Milk- 
supplies which contain tubercle bacilli a t  intervals are especially dan- 

since a false sense of security may be created by not finding the 
acilli in every sample. It is more important to learn which supplies 

may occasionally contain tubercle bacilli than to determine the actual 
percentage of milk infected. I n  the main, tubercle bacilli enter milk from 
either excreta or diseased udders. They may be derived from excreta, 
whether these are dislodged from the coat of the animal during milking or 
from dust in the air. These dejecta communicate bacilli to the milk 
through the air or by any other means which permit the entrance of cow 
manure into milk. 
Jordan and Arms found that 26.66 per ccnt of feccs from cows which 

were shown to be tuberculous by t.he tuberculin test and by autopsy con- 
tained tubercle bacilli. 

Unquestionably, a large percentage of tuberculous animals discharge 
tubercle bacilli witb their feces, and from this source the bacteria easily 
gain access to milk. The consequence is that milk from perfectly healthy 
animals may become contaminated with tubercle bacilli. 

Dr. T. B. Magath, Section of Clinical Pathology, Mayo Clinic, 
in a paper before the First Southwestern Tuberculosis Con- 
ference, February, 1928, said : 

In outlining any programs for the control of disease the mode of trans- 
mission must be undcrstood. Wc sometimes form certain conclusions 
from a study of the incidence of a disease. The high incidence of bovine 
tuberculosis in children makes it evident that the child is either more 
susceptible to it than the adult or comes in contact with it more often. 
Although the child may be more susceptible than the adult to all forms of 
tuberculosis, it does not; explain this high incidence and the conclusion 
seems inevitable that the child comes in contact with the bovine tubercu- 
losis more often than does the adult. While the incidence of bovine tuber- 
, culosis is highest in children under five years, it  is extremely low in 
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children under one year. These facts immediately suggest the importance 
of milk as a source of infection in children since a large percentage of infants 
under one year does not have access to raw cow’s milk. If one were to 
plat the consumption of cow’s milk by age groups the curve would follow 
closely the incidence of bovine tuberculosis. At ages when children me 
drinking cow’s milk in largest quantities, the incidence of bovine tuber- 
culosis is highest. This invites attention to the incidence of tuberculosis 
in cattle. 

The very fact that bovine tuberculosis in the human being is a disease 
of the gastro-intestinal tract, the lymphatics, the bones and joints, aa 
contrasted with pulmonary tuberculosis, indicates that this form is con- 
tracted not through inhalation and direct contact but by the ingestion of 
bacteria. It may be safely assumed that one rarely eats tuberculous 
meat and even if one did, by the time it has pac3sed through the cooking 
process it could be considered relativdy safe. The conclusion is inevitable 
that the ingestion of raw milk from tuberculous cows accounts for prac- 
tically all of the bovine tuberculosis of mankind. 

Bovine tuberculosis is rare in Paris, which recalls the fact that infants 
are rarely ever fed any but boiled milk in France. In Great Britain the 
incidence of bovine tuberculosis is high and goes with the fact that not 
only is the percentage of tuberculosis high in cattle in that country but 
boiled milk has not been used generally. 

It is a question of years of education and propaganda to bring any such 
ideal as completely pasteurized milk into being and so it would seem logical 
in this problem, as in almost all others, not to put all of one’s eggs into 
one basket. By far the best method would appear to encourage the test- 
ing and eliminating of cattle that are tuberculous and at  the same time 
to encourage the use of properly pasteurized milk and milk products. 

That this dread disease is being rapidly conquered is without contro- 
versy but it is obvious that this is not the time to rest on one’s oars and to 
swell up with pride for what has been done, rather than it is the time to 
bend one’s back to the task that lies before one, that ere another twenty- 
five years has passed, the incidence of tuberculosis may be reduced to 
an insigniiicant figure, and that bovine tuberculosis, the easiest form to 
eradicate, may be eliminated from the ills of mankind. 

. . . The meeting adjourned at 12:30 p. m. 
ADJOURNMENT 

THURSDAY AFTERNOON, DECEMBER 6, 1928 
The fourth session convened at 2:OO p. m., President Cary presiding. 
PRESIDENT CARY: The first paper on the program is by Dr. Max Pinner, 

Director of Laboratory, Detroit Municipal Tuberculosis Sanitarium, of 
Northville, Michigan. Dr. Pinner. (Applause) 

LESIONS OF TUBERCULOSIS 
By MAX PINNER, Northville, Mich. 

Director of Laboratory, Detroit Municipal Tuberculosis Sanitarium 

MR. PRESIDENT AND GENTLEMEN: 
Some little time ago, I asked one of our rather prominent 

speakers the reason for the fact that so many talks of a scientific 
nature or .otherwise were started with a funny story. He 
answered without hesitation that there were two reasons: First, 
to  give the audience a chance to recover from seeing the speaker 
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rise, and second, to give the speaker a chance to recover from 
being called upon. This second reason in the present instance 
would be particularly important in speaking before an audience 
of veterinarians, because I know nothing about veterinary 
medicine and especially tuberculosis in cattle. Your Program 
Committee is fully aware of this fact and the fact that they 
asked me, in spite of that, shows me that they feel the same way 
about this. 

Veterinary medicine and humin medicine, particularly in the 
field of tuberculosis, have very close and important points of 
contact. 

There are just three or four points that I should like to mention 
in particular this afternoon. First of all is the incidence of bovine 
tuberculosis in the human. You have heard the paper on this 
subject already and I want to mention, in a preliminary way, a 
few results which we have had in our work in the Municipal 
Tuberculosis Sanitarium in Detroit. We have typed about 25 
strains of tubercle bacilli from non-pulmonary tuberculosis in 
children below the age of fifteen. In this type of disease the 
incidence of bovine tuberculosis is relatively high. The report 
from Park, in 1912 or 1913, indicated the incidence to be some- 
where around 50 per cent or more. 

We have so far typed only 25 strains and the results, for that 
reason, are far from complete. We want to have very much larger 
figures. I am glad to be able to report this preliminary result 
first and that is, that out of those 25 strains we have not found a 
single bovine strain. You know the City of Detroit has had a 
pasteurization ordinance for a number of years. 

A second point of contact between the two fields refers to the 
methods which are used in the pathologic and anatomic world. 
The veterinarian can kill and may examine the animal a t  almost 
any stage of the disease after it is discovered. This gives an . 
opportunity to study the lesions a t  the various stages of develop- 
ment and very important findings have been obtained in this 
way. We, of course, have to wait for the spontaneous death of 
the patient, and if the patient does die of tuberculosis, we see 
only far-advanced lesions. It is more or less a matter of chance 
to find less-advanced lesions in patients who die of some other 
type of disease. 

On the other side, human medicine has one method available 
which is very seldom available for veterinary medicine and that 
is the continuous clinical observation over a long period of time, 
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helped by extra studies which are, of course, particularly impor- 
tant in the case of pulmonary tuberculosis. I intend to mention 
one particular example a little later. 

It is interesting to compare, from the two fields, the type of 
fight against the disease which is carried on, and I think it can 
be said quite pointedly that the veterinarian fights the infection. 
We can fight only the disease, and it must be well understood 
that there are very important differences between a mere infec- 
tion, which does not give rise to a demonstrable disease, and 
actual and active. disease. Of course, from the human side, we 
can be interested only in actual disease, not in infection. This 
difference in the attack of the problem is particularly important 
in regard to tuberculin tests. A tuberculin reaction means for 
us simply that a person is infected with tuberculosis. It does not 
tell us whether this patient is diseased with tuberculosis. As far 
as your interests are concerned, you are satisfied that the animal 
is infected and should be disposed of. 

What different things generally are said to make an animal or 
human react to tuberculin? First of all, we have the advanced 
cases where we have actual, manifest, active, wide-spread lesions. 
There is no discussion necessary in this regard. Secondly, we 
have a smaller group, at least in animals, where we have only 
small lesions, where we have in fact those small lesions which are 
difficult to find, sometimes so small that they are not found at  all. 
The question or theory, I think, has been advanced that simply 
the presence of tubercle bacilli in the body, without causing any 
destruction of the organ in which they may be, may cause a 
positive tuberculin reaction. Then there is what is biologically 
called a symbiosis between the host and the cattle bacilli, which 
may be sufficient to give a positive tuberculin test. The most 
important question remaining is: Can anything but those three 
things mentioned cause a positive tuberculin reaction? Can any 
other constitutional condition in the human or in an animal 
cause a tuberculin reaction? 
. A few years ago, the late Dr. Schroeder mentioned, in a. tuber- 
culosis conference, in Washington, D. C., that in a* study includ- 
ing microscopic histologic examination, he found that in all but 
0.25 per cent of reactors it was possible to demonstrate lesions of 
tuberculosis. This brings me to the chief part of this discussion. 

The Program Committee was very generous in putting the title 
down as “Lesions of Tuberculosis,” a subject which is vast 
enough to talk on for a few days. It was, of course, necessary to 
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limit the discussion to one particular part, and considering your 
interests, I thought it might be of interest to show you, from 
human material (as, I say, I have no bovine material), some 
typical and small lesions, that is, lesions which could very easily 
have been missed a t  autopsy. 

If we perform an autopsy on a human, we figure that it takes 
us an average of two hours to make a complete autopsy,'which of 
course does not include any histological or bacteriological work. 
Of course, it is well understood that the veterinarian in his work 
cannot spend the same amount of time on a carcass. Further- 
more, it has to be considered that the carcass is very much 
larger and there is a possibility of not seeing lesions which are 
fully large enough to cause a tuberculin reaction. 

When we are particularly interested in our work to find every 
bit. of tuberculous lesion which may be present, we cannot suc- 
ceed with the usual autopsy methods. The method which is 
frequently used and which I have used a good deal in our work 
in Detroit is to harden a t  least the entire respiratory organs. 
After a certain amount of fixation is obtained,.I cut the organs 
into slices of not more than two millimeters in thickness. If this 
is done, especially on patients who do not die of tuberculosis, we 
find a very much larger number of demonstrable tuberculosis 
lesions than we do in the ordinary autopsy technic. That, again, 
is a method which cannot be applied to practical work, but which 
again would show how many more lesions would probably be 
found, say, for a scientific study, if such methods could be used in 
a certain series of animals. 

There are two types of lesion especially that I should like to 
show to you, which are of interest from this point of view. One 
is the very young lesion, and the other is a very old lesion. 
Between these two extremes of tuberculosis there are many 
different types of pathologic and inatomic manifestations. At 
the beginning and a t  the end, there are the two types of lesions 
which are probably most easily overlooked because of their 
smallness. 

(Slide 1) The first slide shows you just what we call a miliary 
tubercle in pulmonary tissue. You see that around the outer part 
of the slide we have normal lung tissue and in the center there is a 
small nodule, composed of various types of cells and containing a 
typical so-called Langhans' giant-cell in the center. 

(Slide 2) This is a higher magnification of a similar lesion. I 
should like to mention briefly the history of this case. This sec- 
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tion comes from a boy who died, not of pulmonary tuberculosis, 
but I kept him so long a t  autopsy because I wanted to have a 
normal lung, and looking at  the lung roughly it appeared to be 
perfectly normal. The histologic sections showed this type of 
tubercles, not a few but thousands, spread throughout the lung. 
After I realized my mistake, I went back to the specimen which 
was perfectly well preserved and found a million tubercles 
throughout the entire organ which I had not been able to see 
before. 

So you see that this type of lesion, if it happens to be found in 
the very early stage, may be so small that it cannot be seen with 
the naked eye and only with histologic and bacteriologic exam- 
ination would this particular tubercle be revealed. The average 
size of tubercle in this particular lung, according to micrometric 
measurement, was 1/250 of an inch in diameter, so this oversight 
was excusable. 

(Slide 3) This is another type of lesion. This represents what 
we call in human pathology the primary focus which, in the 
majority of cases, occurs in the lung. This lesion is, in many 
humans, the only tuberculous lesion present. It was so with one 
small exception in this case. You see in the lower part of the slide 
the normal lung tissue, then the darker part indicates a connective 
tissue capsule (this slide is stained for reticular tissue), and in the 
upper two quadrants you see a caseated mass between the exten- 
sion of the capsule. These primary foci are well-encapsulated, 
caseated areas and may contain tubercle bacilli and are frequently 
the only tuberculous lesions in the body, yet sufficient, as has 
been proven by hundreds and hundreds of experiences, to elicit 
a tuberculin reaction. 

(Slide 4) You see in the lower part of this heavy strand of 
connective tissue, which makes a complete capsule, practically 
no nuclei in this tissue, and the upper part of the slide is occupied 
by a partly calcified and otherwise caseated center. The size of 

.surrounded by perfectly normal appearing glandular tissue, and 
only upon sectioning the small gland and feeling. the grating of 
the knife on the calcified deposits could we find the little cheesy 
and chalky centers. 

(Slide 5)  This is a similar lesion. The center in this lesion 
is completely calcified and again surrounded by dense and rather 
hyalinized connective tissue a t  the capsule. 

0 

w this particular lesion was one-fifth of an inch in diameter and 
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(Slide 6) This is another type of lesion which is just probably 
a good representative for a healed pulmonary tuberculous lesion. 
The center again consists of a caseated and partly calcified 
lesion. The capsule is similar to the capsules that I bave shown 
before, heavy strands of connective tissue impregnated with 
much coal pigment. This is not a primary focus but a secondary 
infection. Those foci have been described under the name of 
Poole foci from the name of the author who described them 
first. Those lesions may have any size, from the point of a needle 
to about 0.1 or 0.2 centimeters in diameter, but still are lesions 
which easily escape detection. 

(Slide 7) In this last slide we have again, in the upper part; 
one of those calcified lesions. Most of the calcified material has 
been lost in decalcification and in cutting, but the heavy capsule 
is left. I am showing this particular-slide for a very particular 
reason, because you will ask, or a t  least the anti-tuberculinist 
might ask, what is the significance of such small lesions, especially 
like those I showed? They are well encapsulated and should one 
really sacrifice an animal because such small lesions may be the 
only ones and give rise to a tuberculin reaction? 

We observed this girl for many years. She started with an 
active pulmonary tuberculosis involving the upper half of both 
lungs. We had very frequent X-ray examinations and saw the 
process resulting; the small nodules become smaller, sharply 
defined, and finally appeared as small definite calcified pepper- 
corns, spread irregularly throughout the upper half of the lung. 
In  the meantime the child made a very good clinical recovery 
and was, to all intents and purposes, well. Repeated X-ray 
examination always showed the same condition, just sharply 
calcified lesions, no other pathology and, as I say, clinically the 
child was perfectly healthy.. 

Suddenly, at  the age of puberty (always a dangerous age for 
children with tuberculosis), she developed an acute disease and 
died within one year. This disease was nothing but an acute 
exacerbation of these encapsulated and calcified nodules, which 
could be very easily shown in the X-ray series that we had on this 
case. I think this probably suffices to answer any such objection 
as Iamention. We do not know from lesions which to all appear- 
ances are anatomically healed, calcified with a thick fibrous 
capsule around them, whether under certain circumstances of 
life they may again exacerbate and cause an acute spreading of 
the disease. It seems to me, from the evidence we have and from 
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0 the bit of evidence that we have from our work and your work 
and some of those examples that I have mentioned today, that 
from the standpoint of etiology we must continue to do what 
you have done with such a great amount of success: To regard 
every animal which reacts to tuberculin either as actually dis- 
eased, or, if: actual disease cannot be shown, as a potential 
spreader of the disease at  an early or later date. 

It-seems to me further that, a t  the present state of our knowl- 
edge and without the evidence that we have on this subject, this 
question of the so-called no-lesion reactor is very well settled. . 
The possible percentage is extremely small and, I do believe, 
provided the technic of the test is correct, that there are none if 
we could examine e v e 5  carcass as thoroughly as we can examine 
a human in postmortem examination for special- scientific pur- 
poses. It seems to me that a much more important question than 
this should probably deserve some consideration, and that is, 
whether we may not miss the tuberculin test occasionally in 
some animals having tuberculosis. I do think this question 
where some animals actually do have tuberculosis and probably 
do not react to the tuberculin is of greater practical importance 
at  the present time than the question of the no-lesionreactor. 

I have heard you speak frequently of the so-called irreducible 
minimum in tuberculosis in herds. I have a slight suspicion 
that this irreducible minimum may be due to a failure of the 
tuberculin reaction on the positive side, but not on the negative 
side. 

P~ESIDENT CARY: We will go to the next paper, “The Relation of Acid- 
Fast and Skin Infections of Cattle to Bovine Tuberculosis and Other Acid- 
Fast Infections,” by Dr. Jacob Traum, University of California, Berkeley, 
California. (Applause) 
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. . . Dr. h u m  read his paper. . . . 
THE RELATION OF ACID-FAST SKIN INFECTIONS OF 

CATTLE TO BOVINE TUBERCULOSIS AND OTHER 
ACID-FAST INFECTIONS 

By JACOB TRAUM, Berkeley, Calif. 

Division of Veterinary Science, Agricultural Experiment Station, 
University of California 

The disease which is to be discussed this afternoon, I consider 
as one of the ,most important problems in the country’s huge 
bovine tuberculosis eradication project. This importance is 
especially evident in accredited herds or in those in the process of 
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accreditation and in herds and communities where the number 
of reactors is very low. 
On three occasions I reported a disease in cattle which I called 

lymphangitis caused by an acid-fast organism. These reports 
were made in 1916,’ 1919* and 1923.a Since my first report, the 
disease has been found in many parts of the country and des- 
cribed under various names : “skin tuberculosis,” “tuberculosis 
cutis,” “subcutaneous tubercular nodules,’’ “skin lesiods in 
tuberculin-reacting cattle,” and, a t  this time, I have selected a 
new name. I do not know whether or not all my cases are alike 
in their etiology and I do not know that all or most of the cases 
described under these various headings by others are similar in 
pathology (including the causative agent) t o  most of the cases 
encountered. by me. Each of the names suggested has some 
justification for its use. I have purposely omitted reference to 
tuberculosis in the names. It really matters very little what name 
or names are given until the oneness or plurality of the acid-fast 
incitant of the conditions described under the various headings is 
sa tisf actorily agreed upon. 

Only casual mention will be made a t  this time of the character 
and location of the lesions. Most of you are acquainted with 
these and, for further details, you are referred to reports already 
published by others4p5,6 and by me. From the descriptions, you 
will note that differences in the character of the lesions are men- 
tioned by the same and by different workers. These, however, 
are of minor importance because too much stress in final diag- 
nosis cannotbbe placed upon gross and, for that matter in some 
instances, upon microscopic appearance of the lesions. I have 
previously reported two cases of a definitely proven Preisz- 
Nocard? infection in cattle, in which the gross picture is very 
much like those under discusslbn. In table I, case 1, you will 
find another case of subcutaneous nodular disease in cattle in which 
the Preisz-Nocard organism was found. These cases, however, 
are not difficult to detect by culture and guinea pig inoculations. 

One of the principal findings that groups together the cases 
from all parts of the country is the presence of acid-fast organisms 
in the lesions. Morphologic distinctions of the various patho- 
genic and saprophytic acid-fasts are often mentioned. These 
however, are not safe guides in differentiating species or types, 
and, to place definitely acid-fasts found in any lesion, their be- 
havior in experiment animals, in cultures and, to a lesser extent 
in serologic tests, has been resorted to. This is not always found 
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necessary because experience has taught us that certain lesions 
containing acid-fasts will invariably produce inoculation-tuber- 
culosis in our experiment a h a l s .  Such a condition, you all 
know, is not found in these skin lesions." 

Cultures made, with few exceptions, have remained sterile or 
have failed to develop an acid-fast organism. Guinea pigs, 
rabbits, cattle, chickens and other animals also, with few excep- 
tions, have remained uninfected by the injection of material 
from skin lesions containing acid-fast organisms. The few 
successful animal transmissions and artificial cultivations will 
be discussed in another portion of this paper. 

It is claimed by many that the acid-fasts found in these skin 
lesions were originally bovine tubercle bacilli, and it follows 
naturally that the failure to produce lesions in the usual test 
animals must be attributed either to attenuation or death.of 
the organisms, and the failure to obtain cultures to death of the 
organisms. 

As an example of attenuation of tubercle bacilli in the animal 
body, lupus v ~ l g a r i s * ~ ~  in man has been mentioned because lupus 
has generally been described as being due to an attenuated 
tuberculous virus. Agreement in the histopathologyg of lupus 
and the skin lesions has been described. Hieronymi,lo however, 
states that lupous changes in the animal skin are found only in 
the rare tuberculosis of the vulva. Crawfordll has already 
called attention to the fact that a difference in localization of the 
lesions in the two diseases exists. Lupus is invariably found in 
the skin proper, whereas the lesions in the disease under discus- 
sion are predominantly subcutaneous. I have found some cases 
invading the skin with little or no macroscopic evidence of sub- 
cutaneous involvement. Within the past year there have come 
to my attention three cases in which the lesions containing large 
numbers of acid-fasts were situated in the muscles of the shoulder 
or of the chest-wall. The subcutaneous location of the disease 
processes, however, is by far the most frequent. 

Another difference is that lupus is usually associated with a dis- 
ease elsewhere in the body. In acid-fast skin lesions of cattle, 
this may or may not be the case. More often it is not. Of the 
thirty-eight cases being reported by me this afternoon (twenty- 
six of which have been autopsied), none of the animals showed 

*Skin lesion ia frequently used in this paper because of its brevity, but includecs all the con- 
ditions referred to by the various investigators. 
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TABLE 1.-Result of animal inoculation of suspected material 

101 

101 
77 

ANIMAL INOCULATIONS 
REACTIONTO --- 
TUBERCULIN 

(INTRADERMAL 
TEST) SPECIES I$~;:;N 

~- 

Negative Subcutaneous nodules-moderate involvement-few 
acid-fasts found. 

Negative l&bbits 56 and 77 were in poor condition after inocu- 
Negative lation-both killed on days mentioned. No evidence 

of tuberculosis. Material received in 50 Der cent 

1 See remarks -I 
Rabbit A Subcu. and 

Rabbit B Intrav. 
Cockerel 1603 Intrav. 
Cockerel 1605 Subcu. 

intra-abdom. 

Intramusc. 
Intra-abdom. 

Cockerel Intra-abdom. 
Cockerel Subcu. and intrav, 

3 Positive G. P. 28 Intra-abdom. 
G. P. 29 Subcu. and 

intraderm. 
Rabbit 24 Intra-abdom. 
Rabbit 25 Subcu. and 

intiaderm. I Cockerel I 26 I Intra-abdom. 

DAYS 

INOCU- 
AFTER 

LATION 

104 
104 

104 
104 
104 
104 

I RESULT I 

ocard 

Nodules from 18 cows (none positive tuberculin . 
reactors) were removed surgically and brought to the 
laboratory in one container. Several of the cleanest 
and non-incisc?d nodules mere used for animal inoculs- 
tion. Acid-fasts were found. Cultures and reinocula- 
tions from G. P. 269 proved definitely Preias-Nocard 
infection. G. P. 268 and 269, tuberculin-tested three 
months after injection proved negative 

- A  

57 Negative 
139 I Negative IgE$iaughtered; no other lesions found 

*The effect of glycerin upon tubercle bacilli contained in lemons waa teated in a small way in the following experiment. Tuberculous guinea-pig lesions were cut 
into pieces not over one centimeter in thickness. Some were placed in 100% glycerin having pH 5.5 and othera in 100% glycerin with pH 8.2. Guinea pigs inoculated 
with material removed from glycerin a t  52 and 168 hours respectively, developed tuberculosis. 
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Negative 

Negative 

Negative 

Negative 
Negative 
Negative 
Negative 

Negative 
Negative 
Negative 

Nega'tive 

-- 

A 

-- 
Moderate skin lesions. Animal slaughtered; no other 
evidence of disease 

G. P. 244 was injected with necrotic lesion in mesen- 
teric lymph-node; bther animals with skin lesions. 
Skin lesion cutaneous and subcutaneous about the 
knee and shoulder. Moderate involvemenil. 
Animal slaughtered; no othcr evidence of cliseaac 

Involvement moderate; no €urther information. 
Acid-fast organisms found . 
Involvement moderate; no further information. 
Acid-fast organisms found 

I 

.-- 

-- 

-- 

-b c 

244 

245 
246 
247 
248 

TABLE I-Condinued 
I I 

Intramusc. 
(Sea remarks) 
Subcu. 
Intra-abdom. 
Subcu. 
Intrav. 

0 "lrlsuspicious . 35 Intramusc. lwrl 36 Intra-abdom. 
and intraderm. 

5 Positive a. P. 

G. P. 
G. P. 
Rabbit 
Rabbit 

-- 
8 Positive 

DAYS 

INOCU- 
AFTER 

LATION 

82 

82 

73 

91 
84 
91 

, ' 91 

57 
57 
76 

102 

REMARKS I 
RESULT I 

~~ 

05 
103 

103 

Negative 
Negative 

Negative 

Ulcer above knee extending to subcutis. Slight iuvolve- 
ment. Acid-fasts found. At the same time, a sub- 
maxillary lymph-node showed cream-colored and 
brownish cmeous nodules which contained acid-fasts 
which proved innocuous for guinea pigs, rabbits and 
chickens at 100 days . 

~- 

Lesion moderate. B. A. I. report on same caae nega- 
tive G. P. after seven months. Acid-fasts found. 
See case 8, table IV 



TABLE I-Continued 
I I I 

2 

- 
10 

REMARKS 

ANIMAL INOCULATIONS 
REACTIONTO --- 
TUBERCULIN 

(INTRADERMAL NUM- MODE OF AFTER 
TEST) SPECIES BER INOCULATION INOCU- RXSULT 

LATION 

-- G. P. 350 Intra-abdom. 1 Positive 76 Nzgative Extensive skin and subcutaneous lesions. Two eta of 
G. P. 351 Intramusc. 141 Negative animals injected; first with lesions removed surgically, 
Rabbit 352 Subcu. 141 Negative second with lesions after slaughter. No lesiona found 
G. P. 364 Subcu. 156 Negative elsewhere in the body. 
G. P. 365 Intramusc. 84 Negative See case 7, table IV 
Rabbit 366 Intrav. and subcu. 129 Negative . 
G. P. 374 Popliteal gland 

Cow 1662 Subcu . 61 Negative Cow 1662 negative to tuberculin test before slaughter 
intramusc . 154 Negative 

I 13 G. P. 
G. P. 
G. P. 
G. P. 
Rabbit 
cow 

Positive. . . . . . . 368 
369 
371 
370 
372 
1438 

Intrad. 
Intramusc. 
Intramusc. 
Intramusc. 
Intrav. and subcu 
Subcu. and intrad 

- 
Negative 

155 
63 

'154 
162 
136 
259 

Extensive involvement in front leg from carpal joints 
to shoulder, with lesions in the preacapular gland. 
Most were subcutaneously located. At one point, the 
process was apparently associated with the skin. 
Animal slaughtered; showed no other evidence of dis- 
ease. Fair number of acid-fasts found. 
Cow 1438, negative to tuberculin test before slaughter 

Slight lesion subcutaneously aituated. 
Animal slaughtered; no other lesions found. 
Acid-fasts present 

-- 

13 Positive Negative 
Negative 
Negative 

7 

-- 
Moderate involvement. Pierced through the skin. 
Fair number of acid-fasts found. Animala slaughtered; 
no lesions elsewhere in the body 

Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

3 c 



REACTION TO 
TUBERCULIN 
{INTRADERMAL 

TEST) 
-- 
Extensive involvement in frdnt limb around the knee 
and in the hind limb at tarsus and lower. Mostly sub- 
cutaneous, at certain points adhering to the skm. 
,G. P. 383 showed 12 x 7 x 1 mm. yellowish necrotic area 
in the abdominal wall muscles at the point of inocula- 
tion. No acid-fasts found, and reinoculated into G. P. 
450 intrad. and subcu. Destroyed 163 days with 
negative results. 
Rabbit 385 showed a 5-mm. nodule with a large num- 
ber of acid-fasts in right lung, Reinoculation into 
guinea pig subcutaneously caused local lymph-gland 
involvement only. Intravenously moculated into 
rabbit, showed lesions in lungs only when destroyed. a t  
120 days. Culture appears to be a ra idl growing 
mammalian type in first generation. 8 d n c e  test8 
inow being made 

dild reaction 

~ U M -  
BER 

382 
383 
384 
385 

- 

'osilive 

MODEOF 
INOCULATION 

Intramusc. 
Subcu. and intrad. 
Subcu. and intrad. 
Intrav. and subcu. 

Juspicious 
Segative to 
)phthalmic 

TABLE I-Continued 
I 

ANIMAL INOCULATXONS --- I 
SPECIES 

t. P. 
I. P. 
x. P. 
tabbi t 

2. P. 
2. P. 

3trtbb i t 

3. P. 
3. P. 
3. P. 

DAYS 
A m R  
INOCU- 
LATION 

152 
64 
59 
153 

RESULT 

Negative 
Negative 
Negative 
Positive 

REMARKS 

379 Intramusc. 64 
380 Intra-abdom. 

and subcu. 150 

429 Intramusc. 70 
430 Subcu. 167 

INegative IC 'xtensive skin lesions. Animal slaughtered. No 
lesions found elsewhere. Large numbers of acid-fasts - 

showed local hodule with acid-fast. Re- 
into G. P. subcutaneously and into rabbit 

intravenously failed to induce &y lesions when 
autopsied at the end of 120 days I 

~- 

]Negative 1 Moderate skin lesions. Animal slauehtered. NO othw 
Negative lesions found elsewhere in body. Fan number of aad- I 167 INeiative fastsfound. I 431 Intra-abdom. 

435 I Intrav. and subcu. Rabbit 112 Negative Rabbit 435 waa injured and, therefore, killed a t  112 days 



TABLE I-Continued 

ANIMAL INOCULATIONS 
REAC~ONTO --- 9 TUBERCULIN 

2 (INTRADERMAL 

432 
I ' I SPECIEs 

Intramusc. 17 Positive to in- G. P. 
C,radermal and 
also to ophthal- 
mic test 

167 

thalmic tests 
Rabbit 

~ 

Negative Moderate lesions in right front limb subcutaneously 
. situated abow ca a1 joint. Animal slaughtered. No 

other lesions foun? Fair number of acid-fats found. 
Rabbit 435 waa injected with material from cases 16 
and 17 

G. P. 
G. P. 
G. P. 
Rabbit 

442 

436 
437 
438 

439 
440 
441 

446' 

- 

21 Positive I 

72 Negative 
72 Negative 

167 Negative 
Intrav. and subcu. 136 Negative 

168 Negative 
70 Negative i 168 Negative 

Intranusc. 
Subcu. 
Intra-abdom. 

Intramusc. 
Subcu. 
Intra-abdom. and 
subcu. 

Intrav. and subcu. 168 Negative 

G. P. Is: !: 

443 
444 
445 
442 

DAYS :E{ MODEOF 1 AFTER 1 
INOCULATION INOCU- RESULT 

LATION 

Intramusc. 144 Negative 
Subcii. 70 Negative 
Intra-abdom. 167 Negative 
Subci:. and intrav. 136 Negative 

REMARKS 

Severe involvement, coronet to carpal joint. Animal 
slaughtered. No acid-fasts found. No lesions else- 
where in the body. 
Rabbit 442 died of hemorrhagic enteritis 

Moderate involvement. Animal slaughtered. No 
lesions elsewhere in the body. Very large number of 
acid-fasts found; 90 in 50 fields 

-- 

~ 

Moderate skin lesions. Animal slaughtered; no other 
lesions elsewhere in Ithe body. Fair number of acid- 
fasts found. 
G. P. 443 died of intercurrent disease. 
Rabbit 442 injected with combined materials of cases 
18 and 20. See case 3, table IV 

447 /Intra-abdorn. 1 . 169 I Negative 1 Extensive involvement of. subcutaneous tissue and 
muscles of left chest wall and shoulder to the scapulo- 

448 Intra-abdom. 105 Negative humeral joint. Animal slaughtered; no lesions else- 
449 Intramusc. 169 Negative where in the body. Fair number of acid-fasts present 

(with prescap gl.) 



REACTION TO 

(~=E?;:L 
TEST) 

Suspicious 

Suspicious 

ANIMAL INOCULATIONS --- 

GG:pp:  MI MODEOF 1 1 SPECIES BER INOCULATION INOCU- RESULT 

469 Intramusc. 160 Negative Moderate involvement of skin and muscle from two 
470 Subcu. and 85 Negative cows. Large number of acid-fasts found. Preserved 

intra-abdom. m EO per cent glycerin. Lesions wzre removed. Ani- 

R~MARKS 

LATION -- 

mals not slaughtered 

Negative 

-- 
G. P. as in case 25. Materials from the two cases 

combined 

G. P. 475 Intramusc. I 153 Negative 
G. P. 1 476 IIntra-abdorn. 74 I Negative 

G. P. injections aa in case 27. Material from the two 

-- 

-- 

cases combined 

Negative 
-- 
Severe involvement. Animal not slaughtered. Few 
acid-fasts 

Affected with slight skin lesion. Animal not slaugh- 
tered. 29 acid-fasts in 100 fields examined 

Severe subcut&eous involvement. Animal 'not slaugh- 
tered 

__I- 

Negativc 

G. P. I 477 

G. P. 478 

Negative 

Slight involvement. Animal not slaughtered. 7 acid- 
fasts in 100 fields 

Intr&abdom. 
and subcu. 
Intramusc. . 

Negative 



ANIMAL INOCULATIONS 
Q REACTIONTO --- 
X u (INTRADERMAL 

TUBERCULIN DAYS 
~NuM-~  MODE OF 1 ;ArN 1 

TEST) SPECIES BER INOCULATION INOCU- RESULT 
-- -- 

2 30Negativc .G. I?. injection on same for cases 29 and 31. Materials 
of the three cases pooled 

2 31 Negative 
-- . - 

G. P. injections as in cases 30 and 29 

--- -- 
G. P. 

G. P. 
G. P. 
G. P. 
Rabbit 

G. P. 

G. P. 
G. P. 

REMARKS 
h 

-- 
Moderate subcutaneous Icsions at the shoulder joint 

Moderate involvement of inside of left fore leg. Animal 
not slaughtered. 8 acid-fasts in 100 fields 

-- 

-- 

I I  1G. P. 

479 

480 

Intra-abdom. 
and subcu. 
Intramusc. 

Slight subcutaneous involvement. Animal not slaugh- 
tered. No acid-fasts in 100 fields I 

551 
552 
553 
554 

Subcu. Still alive 
Intramusc. Still alive 
Intramusc. 70 Negative 
Intrav. Still alive 

Severe involvement of both front limbs. Mostly sub- 
cutaneous; none pierced through the skin. Some have 
apparently reached the skin. Slaughtered. No other 
lesions found. Exceedingly large number of acid-fasts 
singly and in slumps, too numerous to count 

555 Intra-abdom. 70 

Still alive 556 if:$&!: ' 1 
557 Intra-abdom. 70 

Negative 

Negative 
and subcu. 

558 I Intramusc. 1 Still alivd ~ 

Slight in metacarpal re ion. Slaughtered. No other 
lesions found. No 'acid-fasts found 

Moderate involvement in ventral and shoulder region. " 
Subcutaneous, but closely adhering to the skin. Animal 
slaughtered. No other lesions found 

--- 



? 

F;1 

U 

- 
36 

c 

ANIMAL INOCULATIONS 
RXACTIONTO --- 
TWERCULIN DAYS 

(INTRADERMAL INurv1-1 MODE OF I A.A.=R 1 
TEST) I SPECIES BER INOCULATION INOCU- RESULT 

G. P. injections same as case 35. Material from both Reactor 
cases pooled 

TABLE I-Continued 

38 See remarks 

REMARKS 

61 Negative 

Still alive 

Still alive 
Still alive 

Moderate subcutaneous involvement on inside of right 
hock, adhered closely to the skin. Animal slaughtered. 
No other lesions found 

Severe r eca t  involvement subcutmeously and adher- 
ing to skin. At a tuberculin test six months previously, 
it was clearly negative. Animal not slaughtered' 
Enormous numbers of acid-fasts. See caae 13, table IV 

3 

5 
- 

- 

G. P. 

G. P. 

G. P. 

Rabbit 

371Reactor 

559 Subcu. and 
intrmusc. 

560 Intra-abdom. 
and subcu. 

563 Intra-abdom. 
and subcu. 

562 Intrav. 

G. P. injection same I camsused 
case 34. Materials from both Slkht involvement. Animal slaughtered. No other 

lleslons found 
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prowen tubercluous lesions elsewhere in the body. A case, not 
yet ready to report, is being studied, in which skin lesions and 
tuberculous-like processes in the mediastinal lymph-node 
co-existed. Veterinarianp in California have reported the 
occasional finding of skin-lesion cases in which tuberculosis in 
other parts of the body was also present in the same animal. 

Crawfordll reports fifty-nine cases in which lesions were 
present in the skin and in other parts of the body simultaneously 
and 101 in which skin lesions alone were found. Mitchell’s6 
report indicates twenty-six cattle in which skin lesions only 
were present and seven with lesions in the skin and also in other 
parts of the body. 

While in lupus the evidence very strongly indicates that 
attenuation takes place in a large percentage of the cases, a 
considerable number appear, however, in which no attenuation 
has been detected even after residence in the skin for one or 
more years. Extremely few cases of lupus are on record in’ 
which the acid-fasts did not multiply in culture media or produce 
some lesions in guinea pigs.12j18 Although the differences between 
the two diseases are quite definite, they may, in part, be due to 
the difference in the species of host. Lupus must be accepted 
as an example of attenuation of tubercle bacilli in the animal 
body. 

Recently a comparison has been made” to  tuberculides6 in man. 
Perard and Ramos14 suggested that in 1913. Tuberculides seem 
to be a catch-all for a number of affections of the skin which 
cannot be properly placed. Gould’s Medical Dictionary (1928 
edition) describes tuberculides as being caused by toxins of 
tubercle bacilli. As far as can be learned, the principal reason 
for connecting i t  with tuberculosis is that it is found in toubercu- 
lous people. The lesion, itself, frequently does not show either 
acid-fasts or evidence of tubercle structure. 

Experimentally, there is very little evidence for the correct- 
ness of the assumption that tubercle bacilli in or under the skin 

cultivated nor produce lesions in experiment animals. 
Crawfordll failed to produce subcutaneous nodules by the 

application of guinea pig lesions containing bovine tubercle 
bacilli to the abraded skin of cattle. He did, however, induce 
lesions in the local lymph-node and in the mediastinal chain. 

Carpenter and Goldbergs produced subcutaneous lesions by 
-inoculation of laboratory culture of bovine tubercle bacilli, and 

$ 

of animals attenuate or die to such a degree that they cannot be r 

Y 

- 

1 

B- 



ACID-FAST SKIN INFECTIONS OF CATTLE 565 

the lesions simulated those found in skin lesions, but they failed 
to make these tubercle bacilli innocuous for guinea pigs.15 

CASE REPORT 
We have the following case* to submit: 

A male calf, born on April 18, 1927, injected in the dewlap on April 
22,1927, with 100 milligrams of B.C.G. vaccine, was, on August 17 1927, 
infected by an intravenous injection of 2 miulgrams of virulent bovine 
tubercle bacilli. On March 2, 1928, in the jugular groove, at the point of 
moculation, two hard, round, subcutaneous nodules, each about 20 milli- 
meters in diameter, were observed. On April 21,245 days after .the injec- 
tion of culture of bovine tubercle bacilli, these lesions had increased to 
three times the size above mentioned. A portion of these was surgically 
removed and showed a thin-walled abscess, containing buff-colored, 
glutinous pus, in which acid-fast but no other -organisms were. found. 
Three guinea igs and one rabbit, inoculated with this material, developed 
severe generafzed tuberculosis within two months. The calf remained in 
good general condition and was butchered on June 21,309 days after the 
intravenous infection. A subcutaneous nodule between the left ischial 
tuberosity and the rectum was found. This wa8 about 50 millimeters in 
diameter: This lesion produced severe generalized tuberculosis in two 
gumea pigs. This calf also showed lesions in the bronchial, mesenteric 
and gastrohepatic lymph-nodes. The infecting injection, on August 
17,1927, was made with a 1 k c  syringe. The needle was first introduced 
into the vein and after the blood flowed, the syringe was fitted into the 
needle and the tuhercle bacilli thrown mto the blood-stream. The numb? 
of organisms introduced subcutaneously in this area, under these con&- 
tions, must, therefore, have been extremely small. No evidence of attenu- 
ation or death of the tubercle bacilli was found bere. 

If to this definite, but meagre, evidence, we add the large 
number of cases of subcutaneous injection of cattle with bovine 
and human and fewcr avian tubercle bacilli in culture and tissue 
emulsion reported by the and the various Gerrnan19 and 
other investigators, we must conclude that experimental evidence 
to prove that the virulent bovine tubcrcle bacilli rapidly lose their 
pathogenicity for experiment animals is not yet available. In 
these experiments, the guinea pigs, inoculated kith either local 
lesion or regional lymph-node, developed generalized tubercu- 
losis within the usual period. The human and avian viruses 
often produced only local lesions in cattle. These two types of 
tubercle bacilli in the local subcutaneous lesion were capable of 
inducing the usual tuberculous lesion in inoculated animals in 
spite of the fact that the lesions were often small calcareous ones 
and of several months standing (as high as ten months). 

These experiments do suggest that if some or all acid-fasts 
found in skin lesions which cannot induce tuberculosis in test 
animals, were originally a bovine variety of tubercle bacilli, 
they probably entered in an attenuated form and perished there. 

.L 

/ 

a .  

~ 

*This case is taken from the records of the B. C. G. projeot of the Veterinary Division, to 
be pubhsked soon. 
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The findings in leprosy are in many respects similar to those 
in cattle skin-lesion cases. The artificial cultivation of lepra 
bacilli has been successful in only very few instances. Trans- 
mission of the disease to animals experimentally has thus far 
failed. The literature shows that 147*O attempts were made to 
transmit leprosy experimentally to man. In only one case did 
the leprosy develop and the circumstances under which this 
occurred place some doubt on the experimental transmission. 
These failures in cultivation and transmission have occurred in 
spite of the large number of the bacilli found in leprous lesions. 
In respect to the number of organisms found in the lesions, 
leprosy differs greatIy from the cattle skin lesions since, in the 
latter, the acid-fasts are usually scarce. Recently, however, 
three cases have come to my notice in which the organisms mere 
very numerous. 

The numerous failures to cultivate and failures to transmit 
leprosy virus are ascribed by Walkel3O to the rapid death of the 
organisms in the tissues. This may or may not be the explana- 
tion of the many failur& with cattle skin lesions, but even if it 
were, it does not necessarily indicate that such organisms mere 
originally bovine tubercle bacilli. 

I have compared the skin-lesion cases with farcin du boeuf of 
cattle, described by Nocard? A streptothrix with acid-fast 
elements was found by him. He had no difficulty, however, in 
growing the organism and producing lesions in animals experi- 
mentally. 

The possibility of some of these cases being due to avian 
tuberculosis has occurred to others and to me. We are aware of 
the findings of the Royal British Commission and others in pro- 
ducing local lesions in cattle and hogs by the subcutaneous injec- 
tion of avian tuberculous viruses. They also succeeded in pro- 
ducing local lesions in mesenteric lymph-nodcs of these animals 
by feeding avian tubercle bacilli. Elder and Lee,22 of Wyoming, 
reported the succesaful production of local lesions in three cattle 
by subcutaneous injection of avian tubercle bacilli, and these 
animals reacted to mammalian tuberculin when injected intra- 
dermally. In some of our first cases in 1915 and 1916, we ob- 
tained a few positive intradermal reactions with avian tuberculin. 

That such cases should occur naturally is not only not beyond 
a possibility, but it would be surprising if they will not be found. 
However, epizoological studies in the California cases and inocu- 
lations there and elsewhere, thus far have failed to incriminat-e 

. 
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the avian tubercle bacilli as the inciting cause of cattle skin 

HYPERSENSITIVENESS OF SKIN-LESION CASES TO TUBERCULIN 
- lesions. 

In 1919, I called attention to the fact that many of these cases 
show tuberculin hypersensitiveness. Since then, others have so 
reported. Most of the cases that have come to the attention 
of others and to my notice, have been those which have reacted 
to tuberculin. From a rather limited number of cases upon which 
an estimate could be made, I suggested at  that time that not 
less than 50 per cent would give positive intradermal tuberculin 
reactions. Recently, I made a survey of a large number of react- 
ing and non-reacting cattle in five herds in which skin lesion 
were found, and the results were: 

Total number showing skin lesions ________________________________ 93 
Of these, 25 (27 per cent) gave positive reactions; 17 (18 
per cent) were classed as suspicious, and 51 (55 per cent) 
were negative . 

These data indicate that animals affected with skin lesions are 
not as sensitive to tuberculin as are animals showing similar or 
less extent of lesions elsewhere in the body, and it -has been 
generally held by veterinarians with experience in testing cattle, 
that the so-called reactions in these cases are peculiar and not so 
definite as in animals affected with' tuberculous lesions elsewhere 
in the body. I have, however, seen very pronounced intradermal 
tuberculin reactions in skin-lesion cases in which no evidence 
of internal tuberculosis was found. 

Hypersensitiveness to tuberculin is a strong supporting argu- 
ment in favor of the contention that these lesions are caused by 
bovine tubercle bacilli. However, this is not conclusive, since 
we -know that group skin hypersensitiveness has been demon- 
strated in acid-fast infections. 

ANIMAL INOCULATIONS WITH SKIN LESIONS 
The number of skin lesions which were injected into guinea 

pigs, rabbits, chickens or cattle are by no means all recorded in 
the literature. However, a sufficient number are found for the 
purposes of this discussion, as shown in table 11. 

Marsh25 reported teat and skin lesions caused by acid-fast 
organisms. Day4 mentions the successful transmission of disease. 
to one calf and some guinea pigs. He has also had many failures 
-definite numbers are not given by him. We can safely state 
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TABLE II.--Summary of fhe literalure on the imcztldtion of animals with skin 
lesirms 

0 

Van Esm. ............................ 
Beach and Hasting@. ................. 
Crawford11 ........................... 
Wrights. ............................. 
Mitchell! .............................. 
Califomla cases-approxhately ........ 

(not reported here, but previously found) 
Completed (table%I, this report). ........ 

REPORTED BY 1 CASES 

38 
54 
20 
8 

33 
50 

32 

Totals. .......................... 235 

NEGATIVE 

38 
54 
20 
6 
31 
50 

31 

POSITIVE 

5 
230 I 

that the percentage of successful infection of animals with skin 
lesions will not be above five, even where injected animals have 
been kept for periods of five months and over. The successful 
transmission of the disease to animals is evidence of the existence 
of skin and subcutaneous tuberculosis in cattle. The surprising 
thing is that more such cases have not been found. Even if it 
be granted that 5 per cent of these cases are due to bovine tuber- 
cle bacilli, any attempt to place'the remaining 95 per cent is 
beset with great difficulty. The best any of us can do is to state 
that we believe or think that the causative agent of all or most 
of these cases belongs to this or that recognized type of tubercle 
bacilli or to a yet undescribed acid-fast organism. 

ACID-FAST ORGANISMS ISOLATED FROM SKIN LESIONS" 
In 1919, I reported the cultivation of a rapidly-growing 

chromogenic acid-fast from a subcutaneous nodule very carefully 
removed from the first case that came to my attention. On 
certain media most of the organisms lose their acid-fastness. 
On other media, their acid-fastness is well retained in a large 
proportion of the cases. 

Guinea pigs, rabbits and chickens have been injected with 
this culture in large doses and, to date, no definite evidence of 
tuberculosis has developed. In fact, the original tissue from 
which this culture was developed was removed from the test-tube 
with a portion of the growth and injected iDto two guinea pigs 
without producing the usual experimental tuberculosis. Soon 
after the isolation of this organism, two calves were injected 
subcutaneously and one intravenously with large doses of this 

c 

*Day states. that, through peponal correspondence. he hns le-ed that Dane, of Utah, has 
isolated an acid-fast from D ahn-lerrion case. B. A: Beach advlsed me by letter that he has 
isolated from lymph-nodes of reactors non-pathogemc acid-fasts. 
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organism. The latter failed to show any ill-effects of injection, 
although kept for over a year. Unfortunately, the autopsy 
record in this case was lost. The two injected locally developed 
a lesion which, at  the end of the month, increased to 50 milli- 
meters in diameter, but never became larger and, at  the end of 
four months, the lesion had practically disappeared. 

The isolated organism was readily dissociated by the method 
described by Petroff, Branch and Steenkan,zs into smooth and 
rough variants. Each of these variants was inoculated intra- 
muscularly and intraabdominally into sixteen guinea pigs, in 
doses varying from 1 to 50 milligrams; into four rabbits in doses 
of 25 milligrams, subcutaneously and intravenously-and no 
definite development of typical tuberculosis was observed. 

One hundred and fifty milligrams of each of the R and S 
variants were injected intravenously into two heifers, respectively, 
and a third heifer was injected in the carpal region of one limb 
with one variant and in the carpal region of the other limb with 
the other variant. Only a slight inflammatory local reaction 
developed in this third heifer, which disappeared soon. The 
three animals were slaughtered 169 days after inoculation and 
the heifer injected subcutaneously showed no lesions, either at  
the point of inoculation or internally. The heifer inoculated with 
the S variant showed no lesions. The one* inoculated with the 
R type showed a heavy-walled abscess in the principal lobe of 
the liver, about 25 millimeters in diameter. Acid-fast organisms 
were found in this lesion, but no lymph-gland or other involve- 
ment was present. Culture and animal injections from this case 
are thus far negative. 

’ 

TESTS WITH CULTURE FILTRATE-PREPARATION “A” 
The isolated organism was grown on glycerin beef broth and 

also upon Sauton’s medium in the same manner as tubercle 
bacilli are grown for the production of tuberculin, and the cul- 
tures treated as in the preparation of tuberculin. The finished 
product possessed the characteristic tuberculin odor, but usually 
not so marked as in the case of the latter. For convenience of 
discussion this product will be referred to as preparation “A.” 
Various batches of this were tested on tuberculous and non- 
tuberculous cattle, guinea pigs and chickens. Results of these 
tests are being reported in detail elsewhere. 

*This ani+, tested befoxe slaughter with tuberculin and yith preparation A, gave com- 
pletely negative reaction mth tubercukn and a sllghtly suapicious reaction with preparation A. 
The two other animals were negative to both teats. 
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TABLE I I I . - Intradd tests 05 tuberculous d t l e  with preparatum “A” 

I REMARKS 
. REsuyrs 

ANIMALS 
TESTED POSI- 

Readings were made at 48 and 96 hours. 
133 animals in this herd, tested at this time 
with tuberculin, showed 72 definite reactors 
and 61 negatives. Forty-five of the 133 were 
injected on opposite subcaudal fold at  the 
same time with preparation “A,” Nineteen 
of these happened to have reacted to the 
tuberculin. 

52 

34 

40 

?ICIOUS I 
4 

Portion of a tuberculous herd, injected at 
the same time with tuberculin on one fold and 
preparation A on opposite. Results read at 
72 hours. 

Ten months before this test, all yielded strong 
positive tuberculin reaction. Of the five 
classed as suspicious, two ht have been 
called positive; they were h z l y  2x. Read- 
ing at  72 hours. 

These animals were tested before slaughter; 
5 were read at 46 hours, 18 at  71 hours, 17 at 
92 hours, and 2 at 72 and 120 hours. All 
these showed definite lesion3 of tuberculosis 
M proved by guinea pig inoculations. Some 
were mild, others severe, and most would be 
classed aa well-marked. 
I 

The summary of the tests upon cattle contained in tables I11 
and IV shows that: 

Seventy-four animals in several tuberculous herds, which gave 
definite reactions to the intradermal tuberculin test and tested 
a t  the same time with the concentrated preparation A, gave 
ciearly negative results in seventy-two cases. In two cattle, an 
indecisive reaction was produced with this prepafation. Twenty- 
eight of this group were tested with 33 per cent of preparation A. 
All other tests were made with concentrated (to one-tenth 

Thirty-nine cattle, classed as tuberculin reactors in ,I uly, 1927, 
were tested with preparation A ten months later, with the result 
that thirty-four gave negative reactions, three gave slightly 
suspicious reactions, and two were questionable and might .have . 
-been classed as positive by a few. 

Forty animals, proved to be tuberculous by autopsy and guinea 
pig inoculations, were tested within a week of slaughter with 

original volume) preparation A. a. 

V 
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EXTENT 

LESIONS 

OF 
SKIN 

--- 
Moderate 

preparation A, and showed thirty-nine definitely negative and 
one slightly suspicious. The lesions in these animals varied from 
mild to extensive. The greatest majority, however, would be 
called well marked. 

Six other cattle, showing local B.C.G. vaccination lesions and 
tested befoie slaughter, yielded negative results when tested 
intradermally with this preparation A. 
TABLE IV.-IntrQdermal tests with preparation “A” upon cattle agected with 

skin leswns 

* 

Moderate 
Moderate 
Moderate 
Moderate 

Moderatc 

Severe 
Moderate 
Moderate 

Moderate 

Moderate 

Moderate 

Extensive 

Extensive 

u‘ 

This case reported in table I as case 20 
This case reported in table I as case 24 
Lesion removed. Test, 7 months 
later with prcparation A-reaction 
at  72 hours of .S 
Tested 7 months previously, with S 
reaction at  72 and 120 hours with 
tuberculin and preparation A 
This case reported in table I as case 10 
This case reported in table I as case 9 
Tested 7 months previously with 
tuberculin, showed .S at 72 and 120 
hours 
Tested 7 months previously with 
tuberculin and yielded S a t  72 hours 
and .S at  120 hours 
Tested 7 months previously with 
tuberculin and was negative a t  72 
and 120 hours 
Tested 7 months previously with 
tuberculin and was negative at  72 and 
120 hours 
Tested 7 months previously with 
tuberculin and was negative a t  72 
and 120 hours 
Reported in table I as case 38 
Tested 7 months previously with 
tuberculin, yielded S at  72 hours and 
.S R t  120 hours 

L.. 

Con 

- 
1 

3 
4 
5 

6 

7 
8 
9 

10 

11 

21 

12 

13 

14 

REACTIONS 

TUBER- 
CULIN 

72 
HRS 

S + + 
S .  
S .  

0 

+. 
S. 
0 

- 

I 

0 

0 

0 

0 

0 

120 
HRS I 

.s 
S .  +. 
S. .s 

0 

+. 
S .  
0 

- 

0 

0 

0 

0 

0 

PREPARA- 
TION “A” 

72 
HRS 

S 
S. + 
S 
S 

+. 
+. 
S .s 

S. 

+. 
+ 
+. 

- 

.S 

120 
HRS 

S. 
S + .F .s 

0 

+ 
S 
0 

0 

0 

0 

0 

- 

0 

EXPLANATION OF SYRlnOLS USED 
(. 

0 = No test or observation made: - - Negative. 
S = Suspicioua reactor. 
.S = Less suspi$ous than S. 
5. = More suspiaous then 8. + = Positive reactor. +. = Positive reactor, more pronounced than +. +.. = Positive reactor, more pronounced than +., etc. 
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68 TESTS WITH 
PREPARATION “A” 

Positive.. ...... .49 
*Indecisive. ..... .15 
Negative. ....... 4 

JACOB TRAUM 

44 TESTS WITH INTRA- 
DERMAL TUBERCULIN 

Positive.. . . . . . . . .  1 
Indecisive. . . . . . . .  5 
Negative. . . . . . . .  .38 

It is not assumed that all 159 would have reacted positively to 
intradermal mammalian tuberculin. Seventy-four, however, 
actually did react to tuberculin when simultaneously treated 
with preparation A. Of the remaining eighty-five, a large per- 
centage would, no doubt, have reacted to tuberculin. ‘ 

The tests upon fourteen skin-lesion cases reported in table I11 
are by far too few to permit of any definite conclusions. In the 
cases where tuberculin and concentrated preparation A were 
used simultaneously, there was a general agreement, although 
the reactions were slightly stronger with tuberculin in some cases. 
Where preparation A alone was used and the remarks indicate 
that a previous test with tuberculin was negative, it is not my 
intention to give the impression that the tuberculin test would 
have been negative had it been applied at  the time the test with 

73 TESTS WITH 
PREPARATION “A” 

Positive. . . . . . . .  .15 
Indecisive. ..... .23 
Negative.. . . . . .  .35 

TABLE V.-Intradermal tests with preparation “A” upon whea p i ~ s  

60 TESTS WITH INTRA- 
DERMAL TUBERCULIN 

Positive. . . . . . . .  .56 
Indecisive. . . . . . . .  3 
Negative.. . . . . . . .  1 

GUINEA PIGS SENSITIZED WITH ACID-FAST ORGANISM ISOLATED FROM SKIN 
LESIOX 

28 TESTS WXTFI 
AVIAN TUBERCULIN I 

Positive. ........ 1 
Indecisive. ...... 5 
Negative. . . . . . .  .22 

... 

32 TESTS WIT ,, 
PREPARATION A 

Positive. . . . . . . .  .24 
Indecisive. ...... 6 
Negative. ....... 11 

4 

I I 

GUINEA PIGS SENSITIZED WITH AVIAN TUBERCLE BACILLI IN CUWRE OR 
TISSUE EMULSION 

I I 
31 TESTS WITH 

AVIAN TUBERCULIN 

Positive. ....... .30 
Indecisive. ...... 1 
Negative. ....... 0 

~ ~~ - 

*The term “indecisive” refers to a reaction where a definite decision 88 t? its be iq  positive 
or n ative waa not made. The reaction was either not typical and @ament (perslstmg fp’ 
less %an 36 hoyre) or it showed a reddening and induration with or without w+ral necrom, 
and the whole ~nvdving an area between 6 and 9 mm. in hameter, whch permsted for 36 or 
48 hours. 
In all tests, the effect of the injection upon normal and negative control guinea pig8 WBB 

talcen into consideration. 

. 
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preparation A was made. On the contrary, we have reason to 
believe that the tuberculin would have given a t  least as strong 
a reaction as preparation A induced. Non-tuberculous and no- 
skin-lesion controls gave negative results. It will be noted that 
six skin-lesion cases gave positive reactions to preparation A. 
The others were either very slightly suspicious or fairly so. 

In  general, the positive reactions were more pronounced with 
the homologous antigen when more than one antigen was used 
upon the same animal. 

RECAPITULATION 
It is evident that the proper classification of the organisms 

inducing the skin lesions is essential in order to determine the 
relation of these lesions to the recognized or perhaps yet unrecog- 
nized types of acid-fast infections. When such an attempt is 
made, we find the evidence too meagre to  warrant a definite 
decision. 

Naturally, the finding of acid-fast rods in tuberculous-like 
lesions in tuberculin-reacting cattle a t  Qnce suggests bovine 
tuberculosis. Buch a conclusion would have been generally 
accepted were it not for the fact that the acid-fast organisms, 
with few exceptions, have not been able to  induce experimental 
tuberculosis in the animals injected with tissue emulsions and 
also for the fact that culture media sown with skin-lesion tissue 
containing acid-fasts has thus far failed to support such con- 
clusion. Acid-fast organisms cannot be definitely classified by 
their morphology or staining reaction. Hypersensitiveness to 
tuberculin is good supporting evidence that the lesions may be 
induced by mammalian tubercle bacilli, but even this is not 
conclusive, since we must recognize the group reactions with 
acid-fast organisms. 

The few successful experimental productions of tuberculosis 
with these lesions is proof that skin and subcutaneous tubercu- 
losis exist in cattle, but cannot unequivocally be accepted as 
proof that all the other cases studied (roughly estimated to be 
95 per cent) were also induced by bovine tubercle bacilli. There 
is a t  present no available experimental evidence to show that 
bovine tubercle bacilli lose their power to produce lesions and to 
grow on suitable media soon after they are placed under the skin 
of cattle. 

The few acid-fast organisms isolated from the lesions have thus 
far failed to answer the present accepted biological standards for 
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bovine tubercle bacilli. What further studies will develop must 
be awaited. 

The degree of skin hypersensitivenbss to preparations from the 
culture isolated by me and to mammalian tuberculin indicates a 
very much closer relation of tuberculosis to mammalian tuber- 
culin than to the preparation from the culture isolated, and that 
a much closer relation exists between this preparation to some skin 
lesions than to tuberculosis. The same trcnd was shown in the 
guinea pig tests. While these conclusions are based on fen7 
observations, they deserve some consideration in our endeavors 
to settle this .problem. 

The skin-lesion cases give no end of trouble to the men in the 
field. ,.Cattle reacting to tuberculin should be removed. There 
is no other alternative. What disposition should be made of a 
herd in relation to accreditation in which reactors are found with 
skin lesions and no other evidence of tuberculosis? In what 
class shall we place animals that react to tuberculin and show 
slun lesions in which no acid-fasts are found nor- are animals 
infected with lesions from such animals? And, furthermore, 
what diqposition is to be made of an animal and the herd in which 
it is found when skin lesions are present, but such animal does not 
react positively to the test? If it is assumed that all these cases 
are caused by bovine tubercle bacilli, it must be accepted that 
such an animal is a physical case of bovine tuberculosis but does 
not react to tuberculin. These, and other questions present 
themselves to veterinarians ma king tuberculin tests . 

Since it is generally accepted that the skin lesions contain dead 
or avirulent bacilli, it appears that this should be taken into con- 
sideration in the classification of animals and 'determining the 
status of herds in which definite evidence of tuberculosis in other 
parts of the body is not found. 
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DISCUSSION 
DR. E. A. WATSON: I think this question of skin tuberculosis is extremely 

important, and I should like very much to see some discussion on it, because 
i t  is not a question that is solely concerned with skin tuberculosis. It scems 
to me that it brings up and has an important bearing upon several of the papers 
read todav, the question of the type of bacillus. 

It woula appear that the time is amiving, if it  has not already arrived, when 
we shall have to modify considembly our conceptions of the present rccog- 
nieed types of tubercle bacilli. We are still operating on a very arbitrary 
classification, taking it more or It!! for granted that a certain so-callcd type 
has to  produce a certain type of lesion in a certah given time in a particular 
animal species. From what we know of tubercle bacilli now, it would seem 
almost unreasonable to expect that we should find in nature these tubercle 
bacilli conforming to one or another of these so-called arbitrarily drawn types. 

I n  the paper just read by Dr. Traum, mention is made that in approximately 
5 per cent of these so-called skin caes  positive results have been obtained in 
inoculation of animals. It seems to me to be a much more significant fact that 
in 5 per cent we have some evidence than in the fact that in the other 95 per 
cent there is mgutice evidence, as positive evidence must always be much more 
important than negative evidence. 

In our own work we have a.lready isolated several strains (I would not say 
types, but of bacilli) from no-lesion skin cases, and we are definitely of the 
opinion that thcy are true tubcrclc bacilli. Wc would not say for 8 moment 
whether they are bovine in type. As an instance, one strain, inoculated into 
a large number of rabbits, guinea pigs and chickens at the same time, pro- 
duced after six months an infection in only one rabbit; subsequent inoculation 
from that rabbit into chickens and guinea pigs produced in one year pulmonary 
tuberculosis in the chickens, and subsequently after passage from the chicken 
produced typical mammalian tuberculosis in guinea pigs. I do not know what 
type or strain you would call that; it  does not conform to any. 

The second strain, isohted from skin lesions, inoculated in the same way 
into guinea pigs rabbits and chickens, produced progressive tuberculosis at 
the first passage in only one Tinea pig after a three-months period of obscrva- 
tion. Subsequent passages ave also roved relatively non-pathogenic for 
rabbits and chickens, and still more patsfogenic for guinea pigs, until it is now 
mortally pathogenic for guinea pigs in 30 to 40 days, apparently of the human 
type. I mention those two cases only, to show that we are dealing with 
strains rather than types, and that the difficulty we have now in all our work 
is to differentiate between types. 

, 

- 

- 
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It seems to me largely a question of virulence and pathogenicity. We have 
little right to say that an organism belongs to a certain type because it does 
not produce, for example, progressive tuberculosis in guinea pigs in the space 
of two months. From what we know of tuberculous infection duration in 
men and in animals, in which it is not evidenced clinically in any way a t  all, 
in which it may be in a state of rest for unknown periods of time, is it not per- 
fectly logical to consider that we have in nature strains of tubercle bacilli in 
every type, but very tremendous in their degree of pathogenicity or virulence? 

When Dr. Heath was reading all the statistics on transmissibility of bovine 
infection to man, the tremendous number of statistics based entirely or more 
or less largely upon whether the guinea pigs and rabbits came down in a cer- 
tain length of time (the time was not ‘ven, but probably in most C~MS, aa 
is the rule, about two months, whicb is #e period given to guinea pigs to show 
progressive lesions), I wondered if those guinea pigs had been kept six months 
or one year, how much greater a number would have shown progressive lesions. 
I thought a t  that time that instead of the percentage of cases given being too 
high, the transmissibility of bovine tuberculosis from animals to man is prob- 
ably very much higher. Probably there are a great many more strains of 
those bacilli that are said to be negative for rabbits that would have beer1 
positive if they had been kept for a longer time. 

I think the whole uestion of skin tuberculosis ha8 a close relationship to 
the whole question 01 the typing or clztssification of tubercle bacilli. It is 
really a question of type, which I hope to see elucidated in some way. (Ap- 
plause) 

PRESIDENT CARY: Gentlemen, the next on the program is “Tuberculosis 
Eradication Cam aign,’.’ by Mr. A. J. Glover, Editor of Hoard’s Dairyman, ’ 
Fort Atkinson, dsconsm. (Applause) 

TUBERCULOSIS ERADICATION CAMPAIGN 
By A. J. GLOVER, Fort Atkinson, Wis. 

Editor of Hoard’s Dairyman 

MR. CHAIRMAN AND GENTLEMEN: 
At  Kansas City the other night I was going up in the elevator 

and a fellow was in the elevator who had imbibed a little too 
much corn-juice. He looked a t  me and he finally said, “You are 
a devil of a looking fellow.” 

“Why,” I said, “I can’t help it; that is the way the Lord made 
me.” 

“He inay be all right, but you could have stayed a t  home, 
couldn’t you?” (Laughter) I feel just that way now; I could 
have stayed away from here because I have been engaged in 
other work so closely since I have arrived in Chicago that I have 
scarcely had time to give attention to this old Association with 
which I have been associated for many years. It is not that I 
have less interest, but I seem to have more opportunities for 
using my time. 

What I shall say to  you today has not been committed to  
paper, and I am perhaps placing myself in the position of the 
old darky preacher who spoke extemporaneously. R.astus was out 
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plowing corn in Virginia with his mule and down came a bolt of 
lightning and just scattered the mule and Rastus all over the 
field. The family made up its mind, however, that Rastus was 
going to have a decent burial and they provided a fine coffin and 
sent to Richmond, Virginia, for a man who made a specialty of 
preaching funeral sermons. 

This darky preacher went on to tell all the good things that 
Rastus had done, how much he was loved in his community, and 
he said, “When the good Lord was willing to call him home, he 
didn’t cause him to lie sick with typhoid fever and suffer for 
weeks and weeks, nor to meet with an automobile accident and 
to  suffer there and finally pass on. No, sir, he didn’t do that. 
When he wanted Rastus he just done pressed a button and sum- 
marized him home.” (Laughter) 

I may get the wrong word in the wrong place, but it will be 
with much understanding, I hope, as the old darky’s statement 
that he “summarized Rastus home.’’ 

I have been engaged so long in this tuberculosis eradication 
work and have studied it for so many years that it seems almost 
like bringing coals to Newcastle to discuss it before you men 
who have also been giving it close attention. I was thinking 
the other day of the first test that I made. The first subcutaneous 
test was made in 1893 and none of us knew very much about it 
then, but that was the very beginning of the work. From that 
time to this I have been interested in the eradication of bovine 
tuberculosis and have done what little I could to  help this good 
work along. As I look back over the early conceptions of this 
promiscuous testing, I can see now that it was all in the part of 
evolution. We didn’t make much progress by testing a few and 
throwing them out of the herd, or selling them to our neighbors, 
or letting them pass into some other state. 

I can well remember when Wisconsin was sellingall its reacting 
cattle in another state, because that state said there was nothing 
to tuberculosis, it was just a white-collared man’s way of getting 
an easy living. They continued until today this same state has 
had tuberculosis in particular places running up to 50, 60 and 80 
per cent in the herds, and some herds have marched away in 
the last year or two without being tested a t  all because the man 
said; “They are all tuberculous.” I have seen that tremendous 
economic loss and that delayed progress because men were blind 
to the opportunities of cleaning up this scourge. 
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It is with a great deal of satisfaction that I read of the splendid 
progrcss that we have made since we have attacked this disease 
upon the area plan and the county plan. I remember well, when 
that plan was being discussed, how American people had mis- 
givings about it. I remember we discussed the tail test and the 
misgivings we had about that, all of which shows thaf there is 
nothing that comes quickly. It requires study, it requires con- 
test, it requircs discussion, i t  requires differences of opinion to 
make progress. 

Yesterday I happened to be elected to an organization that 
represents the entire dairy industry, a federation of all the varied 
interests. This conflict and everything the human mind can 
conceive is of common interest; there is opportunity’ there to  
unitc in a common purpose, and then by giving and taking we 
can lessen the friction that is naturally. there and always will be 
there. I said: “Thank God there is a difference within the mem- 
bership.” And I hope there will always continue to be a difference 
because as soon as there isn’t a difference then stagnation sets in 
and decay follows. I hope there will always be enough difference 
in this organization to keep us discussing the questions that are 
constantly coming before us pertaining to our live stock. We 
have had them in the past, we are having them now, and we will 
have them in the future; and the more I think about differences ’ 
the more I welcome them, because that is the way we make 
progress. 

It is simply short of marvelous to look back over the work 
me have done, from the small beginning about ten years ago, to  
the tcsting of over a million head of cattle last year, from an 
average reaction then of 4.9 per cent to a reaction today of less 
than 2.5 per cent. We have decreased the numbers of tubercu- 
losis; me are cleaning up some of the worst areas during this 
period, and yet, it has been receding and receding. 

I can see dangers coming. I can immediately comprehend that 
men will say: “This job is done. We are over the hill and we 

I should think that we are now in a dangerous posi- 
tion of getting that mental attitude. While the work is going 
splendidly, we still have some opposition. As I said to one of my 
friends before I came in here today, we have just enough opposi- 
tion to keep us stimulated to do our job and do it well, and I 
hope there will always be opposition to the eradication of this 
disease until we have completed the job; otherwise, we will get 
lax and may not complete the work. 

, 

* can relax.” 

t 
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I can look forward into the future and see that we are going 
to have kreater accomplishments than we thought when we 
started this job on the present plan ten years ago. I think there 
are some things we should be emphasizing as we do this job. I 
have always been concerned about the clean-up following the 
testing of herds. I am glad to see that in some states there are 
regular crews organized for that purpose which are in charge 
of a man who understands the cleaning-up of the premises and 
other disinfecting, because the average man-well, the unusual 
man I might say-doesn’t understand how to clean up, disinfect 
and destroy this contagion. They picture in their minds that we 
are simply getting rid of diseased animals. We are destroying 
the contagion, the thing which causes diseased animals. To do 

-that, it is necessary that the barns and the yards and all other 
places frequented by cattle should be thoroughly cleaned and 
thoroughly disinfected, and we cannot over-emphasize the im- 
portance of sanitation, because after all is said and done, we know 
that in this profession sanitation perhaps is the greatest factor for 
health. 

This work has been of tremendous advantage to the dairy 
industry of which? can speak with some understanding. During 
the time that we have been conducting this area testing and doing 
this work upon such a large scale, we have increased the con- 
sumption of milk 33 per cent. It was held in the beginning that, 
if we started out to talk upon the dangers of tuberculosis being 
passed from animal to man, we would injure the dairy industry. 
I inet that on every side, perhaps more than you people did. 
But the stubborn fact remains, according to the best statistics 
the federal government has been able to gather, that the milk 
consumption during the period of 1916 to 1926 increased 33 per 
cent. What was back of it? More confidence on the part of the 
consumer was put into the product that the dairy farmer was 
selling, and to put the necessary confidence into a product, we 
must put into a product, in other words, that which cannot be 
bought or sold and has no commercial value. That is what we 
have put into the dairy products by this program of tuberculosis 
eradication, and then the pasteurization of milk and placing upon 
the market a better quality of product. 

I can conceive of going still further into the eradication of 
animal diseases that will be of help to the live stock industry, 
but it doesn’t seem as though it is necessary for me to discuss 
them a t  this time. There may be a time later on this program, 
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and I think Friday I may bring up another disease that is coming 
up:to bother the dairy industry which we may well consider. 

I was asked to say something about my trip to Europe this last 
year. I can’t say very much about that. I went with my wife. 
If you ever go with your wife you will find you are taken into 
shops and cathedrals. I never want to see another cathedral. 
(Laughter) I understand what those places are for; they are 
places for worship. I am for them, but I don’t want to visit any 
more just for the purpose of seeing them. If you ever go to 
Europe with your wife and she has a propensity for cathedrals, 
you will understand what I mean. (Laughter) 

I did manage to slip away and get into the pastures over there 
and visit with a few dairy farmers, especially in Scotland and a 
few places in Denmark. I talked with them about this subject 
of tuberculosis eradication. They are in a predicament that we 
would be in perhaps fifty years from now if we hadn’t faced this 
disease. They have so much tuberculosis that they cannot follow 
our system of eradicating it. It would simply destroy practically 
all their live stock in certain sections. They must depend upon 
pasteurization as a protection for their people, and gradually 
work their herds into clean herds. That is the situation in many 
places in Europe, and I wonder if the farmers of this country will 
ever be grateful to this body of men and to others who have been 
instrumental in taking hold of the disease before it got to a point 
where it could not be dealt with on the plan that we are using, 
that is, burying the contagion. 

I also found that it affected the consumption of milk. I 
attended one meeting in Glasgow where men stood up and pointed 
out diseases due to malnutrition, improper diet, and so forth. 
The children and grown-ups were not receiving milk in their 
diet. Milk has been introduced into the diets of the children at 
school and marvelous results have been obtained, increased 
growth, increased height, increased health, glossy eyes, glossy 
hair, better looking finger nails, and everything that goes to make 
up a healthy body has been noticed by putting this little bit of 
milk into the child’s diet, by giving them a glass in the morning 
and a glass in the afternoon. 

I saw more children on the streets of Glasgow suffering from 
rickets than I have ever seen in all my life in America or any 
other place, and it is due to the fact that there is a tremendous 
under-consumption of milk in that country. 

0 
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I was glad to have the opportunity to sit in and listen to those 
people discuss the necessity of milk in the diet and point out that 
the people of that city were suffering from malnutrition because 
they weren’t getting milk. I got that from the lips of doctors, 
from the lips of health officers, men who were in contact with it. 
So we can see while we study conditions there and as we study 
conditions back here that this program of eradicating bovine 
tuberculosis has reached beyond the economics of the farm, but 
has extended to the health of the people of this country and it 
Will extend to the health of the people of many European nations. 
That was my observation in those foreign countries. (Applause) 

. 

PRESIDENT CARY: We will listen to a report on “A Two-Year Experiment 
with the ‘Cdmette’ Method of Vaccination,” by Dr. W. P. Larson of the 
University of Minnesota, and Dr. W. A. Evans, of Chicago, Ill. Dr. Larson 
will give t.he report. (Applause) 

A TWO-YEAR EXPERIMENT WITH THE “CALMETTE” 
METHOD OF VACCINATION 

By W. P. LARSON, Minneapolis, Minn. 

Medical School, University of Minnesota 
and 

W. A. EVANS, Chicago, 111. 

MR. CHAIRMAN AND GENTLEMEN: 
Some years ago, the eminent French bacteriologist, Calmette, 

published a set of papers in which he set forth a method of reduc- 
ing the virulence of the tubercle bacillus. Briefly stated, this 
consisted of growing the organism on a bile medium, for some 300 
generations, occupying a period of twelve or thirteen years. He 
found that the-organism thus treated had lost its power to 
produce tuberculosis, but he stated that it still possessed the 
ability to establish itself in the organism of a. susceptible animal 
without actually producing the disease. This work was followed 
with further work on effortse to immunize with this harmless 
parasite and Calmette has published several papers in which he 
claims to have succeeded in immunizing, not only cattle and 
experiment animals, but children as well, from exposure to 
tuberculosis. 

This work seemed of such importance to the dairy industry 
of this country that an experiment was planned among Mr. 
Stannard, Commissioner of Agriculture of the State of Illinois, 
Dr. Evans and the speaker. We proposed to test out Calmette’s 
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method under farm conditions to see what might be accomplished 
by this method of vaccination. Dr. Calmette kindly provided 
us with an authentic culture of B. C. G. So, in the late fall of 
1926, the experiment was begun at  Springfield, Illinois. 

I might say that the Department of Agriculture, under Mr. 
Stannard, has an experiment farm about four miles from the city 
of Springfield, in which we could conduct this experiment. The 
farm i s  provided with barns and all the equipment necessary. 
This farm was originally established for the study of hog cholera 
and the production of anti-hog cholera serum. However, for a 
period of about ten years, the farm had stood more or less vacant, 
there having been no cattle on the place for at  least nine years? 
and very few hogs for several years. We, therefore, felt that the 
farm was clean from the standpoint of tuberculosis. 

* 

* 

In  the late summer of 1926 we procured 60 head of cattle, from 
accredited areas in Illinois, where the incidence of tuberculosis 
was less than 3 per cent. The cattle were obtained from herds 
known to be free from tuberculosis, but they were tested again by 
experienced veterinarians before they were accepted on the 
experimentl farm. 

Calmette advises the use of calves only, as he states that older 
animals are not desirable for this experimental work. 

The background for Calmette’s work was laid by Koch 
many years ago, in an observation which has since come to be 
known as the phenomenon of Koch. Briefly stated it is as 
follows: If we inject a normal animal with an inoculum of tuber- 
cle bacilli, we will find a normal, though slow, course of infection 
which runs for several weeks or several months. If to such an 
animal, which has recently been inoculated and in which a 
tuberculous infection is established, we give a second inoculation 
at  some other point of the body, we will find quite a different 
process. We will have a rapid evolution of the infection to 
ulceration, extrusion of the inoculum and final healing of the 
ulcer. 

With this picture in mind, Calmette reasoned that we could 
infect an animal with a non-virulent organism and thus sensitize 
the tissues, as it were, or, as we say today, establish a state of 
allergy, and the animal will not absorb a virulent inoculum but 
mill extrude it as we have seen in the Koch phenomenon, and in 
that way be resistant to  the disease. Calmette’s theoretical 
considerations were perfectly sound. 

I 

3 



“CALMETTE” METHOD OF VACCINATION 583 

4 

Lr 

L 

4 

* The cattle were 60 in number. They were divided into three - 
groups of twenty each. One group was to serve as the Calmette 
series; another group was inoculated with a suspension of bacilli 
whfch had been killed and suspended in sodium ricinoleate follow- 
ing some of our own observations, and the third groupof twenty 
served as controls on the above two experiment groups. These 
groups were sub-divided into two sub-groups of ten each. We 
thought we should determine whether older animals might be 
immunized, so, a t  the time of the experiment, we took ten cattle 
which were from one to three years of age and then ten calves in 
each group which were less than one week old when the experi- 
ment was begun. 

On December 3, 1926, the first inoculations were made. We 
followed Calmette’s hstructions, inoculating the animals sub- 
cutaneously with 100 milligrams of the living culture of B. C. G. 

We inoculated the Springfield series with a heavy suspension of 
killed bacilli, each animal receiving approximately half a gram of 
the organism based on the dry weight. 

The control series was mixed with the other animals, all housed 
in the same barn, and fed the same feed and mixed in that twenty- 
acre lot. The animals were fed for the first eighteen months 
essentially on dry feed, because we wished to have the animals 
closely confined to give every possible opportunity for exposure. 

We deviated from Calmette’s instructions in one cssential 
point. Calmette recommended inoculating the animals and fol- 
lowing that by immediate exposure. We did not think that was 
a sound immunologic procedure, so we determined to allow the 
animals to run for a period of six months before exposing them to 
tuberculous animals. 

The following year, in May, 1927, we turned in ten head of 
cattle which were reactors and which had been derived from 
herds known to be badly infected. About the end of the first 
year we had fifteen head of reactors with our experiment animals. 
At the end of one year, we renewed the inoculation of the Cal- 
mette series, according to Calmettc’s instruction, again giving 
them 100 milligrams subcutaneously. 
On the other hand, we had originally intended to inoculate the 

Springfield series every three months during the entire course of 
the experiment. However, we abandoned that plan at  the end 
of one year, the Springfield series having received four inocula- 
tions at  four-month intervals. It seemed desirable for various 
reasons to terminate the experiment about one month ago. On 

’ 
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the seventh of last November, we went to  Springfield and had the 
cattle autopsied. 
In order that there may be no question as to the observation 

of the postmortems, these were conducted by Dr. McGrath and 
an experienced staff of meat inspectors, and the results which I 
am reporting are their results, although the examination has 
tallied in every instance with the microscopic observation. 

Before going further, I might say a t  this time that before we 
turned in the infected animals a t  the end of the six-month 
period, we made a tuberculin test of all the animals in the herd 
and we found that exactly 50 per cent of the inoculated cattle 
gave a positive tuberculin reaction, while4the other 50 per cent 
were negative. We felt, therefore, that we should examine some 
of these cattle to determine whether they were suffering from 
tuberculosis or whether these reactions were due to the vaccina- 
tion. 

We took one animal from each group. One cow and a calf 
from the Calmette and one cow and a calf from the Springfield 
series were killed, just before turning in the infected animals. 
We found no macroscopic sign of tuberculosis, and macerated 
glands from these animals, injected into guinea pigs, failed to 
develop tuberculosis. We felt, therefore, that no tuberculosis 
had developed in these animals up to the time those tuberculous 
animals were injected. 

A t  the termination of the experiment, we had nine cows left 
in the Calmette series. Of these nine cows, eight showed 
positive tuberculin reactions and one negative, or a percentage of 
88.8 per cent positive in our Calmette group. 
In the Springfield group we also had nine animals at  the end of 

the experiment. Four were positive, or 44.4 per cent. 
Thus we see that in the Springfield series, which were vac- 

cinated with the heavy suspension of liilled bacilli, we had half 
as much tuberculosis as in the Calmette series. 
In our control series we lost two of the animals; one was 

autopsied and one was' not. We had eight a t  the end of the 
experiment, seven positive and one negative, or 87 per cent 
incidence of tuberculosis. In other words, the controls and the 
Calmette cows ran parallel; we had just as much tuberculosis in 
one as in the other, which seemed to indicate that our experiment 
was probably pretty well controlled. 

Then we took the Calmette calves first. At the end of the 
experiment we had seven calves left. I might state a t  this point 

a 
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that following our vaccination, each time we vaccinated, we lost 
one calf of the Calmette series with some acute infection which 
was not very accurately determined. Another calf was injected 
and introduced into the herd, but a t  the end of the experiment 
we had only seven of the Calmette calves, four of which showed 
tuberculosis, with three negative, or 57 per cent incidence of 
tuberculosis in the Calmette calves. 

Among the Sprinfield series we had eight calves left a t  the end 
of the experiment, only two of which showed tuberculosis, or 
an incidence of 25 per cent tuberculosis in this series. 

In the control series we had only six animals left. It so hap- 
pened that the Department of Agriculture was pressed for some 
work on snakeroot poisoning and they took out two of our con- 
trol calves for that work. That accounts for the fact that we 
have only six calves for our control experiment. It was unfor- 
tunate that me lost those calves. We had only 33 per cent infec- 
tion among the controls. You see that here again the control 
calves had less incidence of tuberculosis than the Calmette 
series. 

We do not feel that our series is sufficiently large to warrant 
the conclusion that the calves may have been infected by the 
B. C. G. I think the difference in figures is probably due to’the 
fact that the series was not as large as it should have been. We 
feel, although our work is perhaps not of sufficient magnitude to 
warrant the conclusion, that perhaps it is necessary to vaccinate 
against tuberculosis as often as every three months, in order to 
maintain that state of allergy which I believe is probably not 
more than of three months’ duration. 

Before the cattle were killed we performed a tuberculin test on 
the entire series, but only five of the vaccinated animals of both 
series, three in the Calmette series and two in the Springfield 
series, gave a positive tuberculin reaction at  that time, which 
indicates very strongly that the manipulation to which the cattle 
had been subjected interferes and upsets the value of the tuber- 
culin test. 

Our work would seem to indicate that the Calmette method of 
vaccination has no value whatever in cattle. It seems, from the 
other series, that we might be justified in carrying out another 
experiment on a somewhat larger scale, using tlie killed organisms. 
If this could be done on a very large scale, we would in that case 
vaccinate every three months, in the hope that we could maintain 
this state of allergy. (Applause) 

. 
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DISCUSSION 
President Cary: I see another member of this committcc in the house. I 

would like him to say sometbing if he likes. Dr. W. A. Evans. (Applause) 
DR. EVANS: Gentlemen, I don’t believe therz is anything I can add to 

what has been said. I want to call your attention to this point, tbat this 
experiment was made under farm conditions. I believe it is the only time, on 
this continent, that this work has been done under conditions as they prevail 
on the farm. In the other work with this method of vaccination, the tests have 
been largcly those of the laboratory. 

There are some reports from Europe of similar work done under farm con- 
ditions, but 

The observation speaks for itself. We merely submit it as some work done, 
with the results of the work, I believe to be interpreted by anyone who has an 
opportunity to study the figures. I think we will have to make more than one 
repetition of this piece of work. It is a difficult question, a question that mll 
need years for its solution, but. I regard this 8s a valuablc contribution toward 
the study of this dacul t  question. (Applause) 

h h .  A. J. GLOVER: The report reminds me of an instance which took place 
before me had serum for the treating of hog cholera. An old fellow was smok- 
ing his pipe and a man came along with some powders that would cure hog 
cholera, and he got the old fcllow to buy them. The old fellow fed them to the 
hogs. A week later the agcnt came back and the old fellow was again on his 
porch smokin . He bid the time of day and said: “Uncle, how are your hogs 
getting along#’ 

The old farmer said: “They seem to be dying a little easier.” (Laughter) 
DR. J. W. CONNAWAY: I want to remind this group, especially that portion 

of it that did not attend the A. V. M. A. meeting in Minneapolis, that Dr. 
Watson prcscntcd work there som‘ewhat similar to this and with like results. 
I shall leaveit to these two investigators, both of them in America, as to which 
shall have precedence, but let us go back a little further. In 1904 or 1905, 
Bchring at  Marburg was masking a substance called bovovaccine. I visited his 
laboratory and later got some of that material from an agency which had been 
cstablished in this countr to sell it to the veterinarians. I got sufticient to 
vaccinate ten calves. I Zllowed out Behring’s directions and later exposed 
these to a couple of cows that has reactcd to tuberculin, and m the course of 
three or four years all these cows came down with tuberculosis. Every one 
was killed and showed ross lesions of that disease. Bovovaccine went out of 
fashion, althou h a goo8many herds in this country for a while were vaccinated. 
PRESIDENT ~ A R Y :  I want to call on Dr. E. A. Wa-tson to make a few state- 

ments about the results of his work in Canada. 
DR. WATSON: I am not conccrned, as Dr. Connaway has mentioned, with 

the question of precedence. We have been carrying on experiments with the 
13. C. G. vaccination for approximately five years in Canada, and the results 
we have reported on, which, as you know, were somewhat along this line, 
and were more or less unfavorable.* 

We are carrying on in this continent a campaign against tuberculosis on 
linzs opposcd to vaccination, but I am sure that every one of us who is engaged 
in research work has no other object than to ascertain the cold truth about the 
value and safety of B. C. G. vaccination. If it is found efficient and safe and 
practical, unquestionably it would be a much less costly procedure than that 
upon which we ars now en aged, and I believe all state and governmental 
officials would be the very &t to advocate it. On thc other hand, we are 
trying to unravel by research work and by cxperiments such as these, what 
are the effects whch unfortunately appear to be obscured by claims made, 
not entirely or even largely upon scient& evidence, but upon assertion and 
speculation, facts that have been hidden by a great deal of propaganda. 

I am not going to take up your time by telling you of our expenment.s which 
have already been recorded, but I do want to call attention to one or two points 
in connection with B. C. G. vaccination. 

*Vide “Researches on Bacillus-Calmette-Gu6rin and Experimental Vaccination Against Bovine 
Tuberculosis,” by E. A. Watson, C. W. McIntosh and H. Konst, in the November, 1928, mue 
of the JOTJRKAL. 

far as I know, there are none from the United States. 
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Calmette and Guerin frankly admit that a vaccinated bovine is not protzcted 
from infection. As Dr. Pinner said, reccntly, we have to recognize infection 
and actual tuberculous disease. The vaccinated anima! is not protected 
against infection. It absorbs infection and it becomes eliBble for that unfor- 
tunate class of immune carriers which we have to deal with, not only in tuber- 
culosis but in various other diseases. By B. C. G. vaccination we are increassg 
the number of immune carriers unquestionably, and Calmette and Gu6rin 
have admitted to me themselves that such animals are a danger to other 
animals that are not so vaccinated. Therefore, we would have to vaccinate 
all the animals in the country, which is even a bigger problem than testing all 
the animals in the country. 

We should, therefore, be increasing the number of tbe so-caJled immune 
carriers. We should be-increasing those hidden obscure sources of infection. 
Further than that, we should be denying ourselves the opportunity of detecting 
those sources of infection by destroying the valuc of the tuberculin test. 
Further than that, we should be perpetuatmg those reservoirs of infection which 
it is now our main object to destroy. (ApplaFe) 
PRESIDENT CARY: Gentlemen, we should hke to open this subject to gen- 

. eral discussion, but I think the main points have been brought out as far as 
the work has gone and unless there is somethmg special to report on the part 
of someone we shall take up another subject. 

DR. C. E. COTTON: I just want to call attention-to the work of the late Dr. 
Schroeder in this connection. We have been carrying on work in this conncc- 
tion at the Experiment Station for several years and menfion was made in 
Dr. Moore’s report of last year that the results arc somewhat like this. In 
that connection I want to refer to Mr. Glover’s remark that the animals died 
easier. Experiments on small animals showed that vaccination did lengthen 
their lives, that it took them longer to die, but they. eventually died. Therc 
did seem to be some immunity, but it was not the lastlng and strong immunity. 
It was Dr. Schroeder’s opinion that we could never think of using a system of 
this kind and 1ett.ing it interfere with our present splendid method of eradicating 
the disease. The work is still in progress and a few further results have been 
obtained which are in line with the earlier one. 

PRESIDEWC CARY: We will change the subject to one of the oldest ones in 
connection with this organization, one which really called this organization into 
being. I expect to introduce to you the son of the man who called the original 
meeting of this organization, at  Fort Worth, in 1896, and it was then for no other 
purpose than to handle the grcat subject of tick eradication, of which wc knew 
very little or nothing at  that time. I want to call on Mr. Richard Klcbcrg, of 
the King Ranch Estate, Kingsville, Texas. (Applause) 

TICK ERADICATION IN TEXAS 
By RICHARD KLEBERG, Kingsville, Texas 

MR. PRESIDENT AND GENTLEMAN: 
It is always a pleasure to meet with a group representative of 

the line of work in which all of you are engaged. I happen to 

men in this instance are my friends, the enemy of live stock 
diseases. 

The eradication of ticks, as your Chairman has told you, is 
one of the oldest subjects, in fact the first subject that was called 
to  the attention of this Association. Being an old subject, much 
has been said and much has been learned; however, the work 
still continues. 

- 

.r represent the man who purchases the live stock, and you gentle- 
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The tick, in certain sections where tick eradication has been 
conducted ever since the organization of this Association and 
some short time prior thereto, still exists and flourishes in small 
sections. These are the ticks in which we are interested. We are 
interested in the tick that now remains in those areas that have 
already been cleaned up and that constitute the remaining 
menace to the clean area. 

One of the interesting phases of the subject that I have to 
discuss this afternoon (and I must admit in a way there are few 
to the average man) is the fact that despite the long period of 
time that tick eradication has gone on, there is always something 
new coming up, giving definite evidence, as in the subject just 
discussed, that much is yet to be learned. 

Tick eradication involves two problems. The main problem 
at present, in this more or less enlightened day, compared to the 
early days, is the problem of proper enforcement. In  countries 
where tick eradication has been discussed and rediscussed there 
certainly can be little question that some of those who are 
obdurate enough to still continue to insist that tick eradication is 
iiiipossible must be making these contentious statements upon 
their narrowness, if you please; their education and the surround- 
ing conditions must have definitely proved to them that ere now 
tick eradication is a possibility. Those gentlemen who read the 
live stock markets and note the difference in prices of cattle 
coming from clean areas and cattle coming from dirty areas, must 
admit that tick eradication is a t  least an enlightened public 

It reminds me very much of a story involving the matter of 
viewpoint. It seems that an investigation was conducted in 
one of our prominent educational institutions, brought about by 
a statement made before the faculty and board that different 

* nationalities had different viewpoints. A test was decided upon, 
involving the presentation of the same identical subject to men 
of different nationalities, and the test was conducted by utilizing 
as exhibits, first, an Englishman, secondly, a Pole, thirdly, a 
German, fourthly a Frenchman, and fifthly, one of our own rather 
variegated species known as an American. The subject assigned 
was one that is commonly known to man generally, certainly to 
the citizenship represented by each of the gentlemen under test. 
“The Elephant” was assigned as a topic for discussion and each 
of the gentlemen was requested, within six months, to bring in 

policy. 
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a statement concerning the elephant from his particular view- 
point. 

Briefly, the result was this: At the end of six months the 
Englishman came in with a thin volume with a caption, “Big 
Game Hunting-The Elephant.” The Pole came in with two 
very scientific volumes and the elephant was discussed by the 
Pole under this caption: “The Elephant as Related to the 
Polish Nationalistic Idea.” The German turned in six volumes, 
which he termed, “A Brief Introduction into the Life and Cus- 
toms of the Greatest of All Pachyderms-The Elephant.” The 
Frenchman wrote a beautiful, colorful volume, small and artis- 
tically arranged, and the caption of this volume was “L’Elephant 
Affaire d’ Amour.” 

The American wasn’t in the room at the time these volumes 
were handed in and he just got in when the last treatise had‘been 
handed in. He walked up before the group of gentlemen con- 
ducting the experiment and handed a typewritten page, the 
heading of which was, “Bigger and Better Elephants.” 

Gentlemen, we have come to a point in the discussion even of 
old problems in this country where we are not satisfied. We 
have gone through a transmutation, as it were, in methods in all 
lines and kinds of human endeavor, and still we are not satis- 
fied, and in so far as the subject which I am to attempt to dis- 
cuss briefly before you this afternoon is concerned, my remarks 
concerning tick eradication definitely will be brief, We have come 
to a point now where necessity on the part of those who have 
complied with the law renders it absolutely imperative that 
closer attention and greater interest be displayed in the eradica- 
tion of the remaining ticks. 

In my section of the country it so happened that I, as one of 
those engaged in the eradication of ticks, may have been pecul- 
iarly successful. That section at  that time was recognized as 
possibly the tickiest section in that immediate vicinity. We 
managed to clean up the ticks on an area involving some 254,000 
acres and harboring 34,000 head of live stock, within nine months. 
We started the eradication in the fall of 1922 and in 1923, under 
the most rigid inspection during the early summer, we were 
clean. There remains in the immediate section, where this 
254,000 acres lie and in the county known as Kleberg, a clean 
area completely surrounding this particular section, with one 
small exception. We have one premise that is still harboring 
fever ticks. 
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Below us and still on the estate which I represent as one of 
the trustees, and within the boundaries of that estate, bounded 
on three sides by that estate and on the other side by another 
large ranch, there is an area comprising something like 50,000 
acres that refuses to dip. You gentlemen, particularly those 
from Texas and my section, know that we have laws concerning 
tick eradication. We do know that if a man does not comply 
with the law, the law should provide some recourse. Without 
making any defense of the great American pastime of practicing 
legal violations by friendly and obvious means, still there has 
been a law that has existed on the statute books in this country 
in almost every state in the Union concerning the maintenance 
of nuisances. 

We also have laws concerning the right of the state and federal 
governments to invade premises and to take them under their 
control where contagious and infectious diseases abound. We 
have laws permitting one state to quarantine against another. 
We have laws establishing what is known as a quarantine line, 
and guarded by the federal government against the passage of 
cattle which may not be brought from a tick-infested area with- 
out proper inspection and without complying with the federal 
regulations. 

We find, regardless of the present legal status, that there is 
much still left undone concerning the enforcement of this vital 
law, vital to those men who are clean, and which is really a law 
that should be enforced. 

The cattle men of Texas are divided on the question of tick 
eradication; the vast majority being already clean are, of course, 
for it in a more or less negative way. The minority, those who 
are infested with ticks, have certain leaders who come before our 
State Legislature and constantly and consistently muddy the 
water when any question is brought before the Appropriations 
Committee of either the House or Senate concerning the support 
and maintenance of the State Live Stock Sanitary Commission. 

It has been my personal, painful duty for the past four years 
to appear before each of those committees in an effort to support 
and to keep going the work of tick eradication, and together with 
that, the protective work of the Live Stock Sanitary Commission 
in an effort to prevent the re-infection of already clean premises. 

This Association and its interest in this matter is one of the real 
important items to me. I know that every man in this room is 
qualified in his particular line of work. I know that his interest- 
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in his line of work is keen, or he certainly would not remain in it. 
I happen to have the utmost sympathy for the man who is mis- 
guided enough to be either a cowpuncher or a veterinarian by 
choice. (Laughter) I happen to be and you gentlemen happen to 
belong to the other side. I ani not talking about anybody in 
particular, but 1 do know that the job, if you attend to it, is a 
hard one, and 1 do know that it is to your interest and certainly 
to  mine that you gentlemen collectively set about a program 
which will provide you with bigger, better and quicker methods 
for the eradication of ticks. We on our side of the question will 
attempt to devise ways and means of strengthening the law and 
giving you our support: 

. The matter in which you can have some force as I see it and 
the matter in which you should be interested should be the foster- 
ing of a greater and closer research into the present method of 
eradicating ticks and the possibility of improving thereupon; and 
in addition thereto a definite effort, based upon a federal appro- 
priation, to the end that something more be learned about our 
friend, the tick. 

There are some things that even thosc of us who have been 
engaged in this work for a long time (I don’t happen to have 
shared the burden of years that many of the men who have been! 
engaged in tick eradication now carry)’ don’t know. It happened 
to be my privilege, way back there, to a t  least strike my particular 
individual blow toward sounding the cleath knell of our fever tick. 
I happened as a kid fo drive nails in the first dipping-vat that was 
known, the first one built for the purpose of exterminating ticks. 
When I came back from college (I was educated for a lawyer, only 
partially as the case may be) I took up the work of seeing that. 
those cows went through that vat, not for the purpose of eradi- 
cating the tick, but for the purpose of preventing the tick from 
killing the cattle with fever by numerical attack. A great many 
b f  the cattle men can’t conceive of ticks being so bad in a section 
that where cattle no longer fever, the ticks will kill them, but that 
is a fact. We dipped for many years before we undertook eradica- 
tion merely for the purpose of relieving our live stock from the 
ravages of countless millions of ticks that existed in that country. 
When you consider the study of the tick from the angle of learning 
something more about him, let nie give you briefly two little 
instances that may not have occurred to  you definitely even 
though engaged in tick eradication. 

. 

I 

, 



592 RICHARD KLEBERG 

One of the instances I have reference to is one that any inan . 
engaged in the detection of an offense or in tracing down any- 
thing would certainly be interested in. Within a country extend- 
ing for twenty miles in every direction, entirely clean and after 
this tick premise had been declared clean and had been clean for 
eight or nine months, in a small dairy herd on, an acreage of a 
little less than 160 acres, ticks were found. This dairy herd was 
bounded on one side by a railroad'track, with right-of-way fences 
on both sides, and then a state highway with boundary fences on 
both sides. On the other two exposures it was bounded by public 
roads that were utilized in their entirety by automobiles. I was 
called in by the inspector in charge of the work down there 
(knowing my interest in it) to attempt to trace down with him 
where this tick infection had come from. I made a statement 
which I thought was particularly bright for me. I asked him 
where the closest ticks were and he told me twenty miles away, on 
one of these premises which I have already mentioned to you. 
I asked him the name of the fellow who owns this dairy herd. He 
said that he was a renter, a Mexican by the name of Antonio 
Rodregas. When he told me that; my knowledge of the cow- 
punchers and the laborers in that immediate section, most of 
them having originated on the King Ranch, told me definitely 
how those ticks came there. I wrote a letter to him that night 
and on the following Saturday I told him 1"would present the 
letter to him and go out and show him where the ticks came from. 

It so happend this man Antonio Rodregas married a young 
lady by the name of Mendiquez. Her brothers were the best cow 
hands, and particularly the best brush hands, in that whole sec- 
tion of the country. One of them had been employed by this 
neighbor who persisted in raising a few thin cattle and many 
thousand ticks. He had been employed for the purpose of gather- 
ing enough cattle to bring to the pens, dip and ship out to market. 
He had to have a little money and he got dashed little for them 
anyhow. This man had his clothes washed by the Mendiquez lady 
who was married to Rodregas. He rode over on Saturday 
evenings to get his clothes and then he would ride back again on 
Sunday. We got there Saturday, according to my agreement. 
We found the horse tied to the tree next to the water-trough in 
the shade. We found not one but several hundred fever ticks on 
this horse. Having been ridden by a Mexican for twenty miles 
his blood had become heated and the ticks were planted for a 
regular tick hatchery right where every cow had to come to drink 
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and where every old lazy dairy cow would lie in the shade. -The 
mystery was solved. 

Another instance seems to be still more far-fetched. By acci- 
dent, in 1921, I happened to clean up an’area personally, involving 
two pastures and a small section fenced in and known as a trap, 
through which a waterway ran. It was only a waterway in case 
of enormous rains. I 
cleaned these pastures up; one of the large pastures contained 
40,000 acres and the other contained 50,000. The 40,000-acre 
pasture was used for the purpose of weaning heifer yearlings. 
Each year the yearling heifers from the entire 254,000 acres were 
gathered together where they were put out for breeding heifers 
as two -year-olds. 

We had a long drouth of about eighteen months’ duratioD. I 
found that the cattle that were brought in were very ticky, and 
in order to protect them and give them a chance because this 
pasture had lain dormant for several years and had quite a bit of 
dry grass in it, I found it would be wise to dip these cattle and 
relieve them of the tickn which they were carrying. I gave orders 
to the chuck-wagon boys to go down there and dip thqse cattle 
every twelve days. I had expected to give them a couple of 
dippings, possibly three at  the most, and be through with them. 
I was called away to St. Louis. By the time I came backIfound 
that he had dipped those cattle through the latter part of August, 
September, October and November, every twelve days, and he 
had dipped the cows in both pastures. One was a breeding herd 
and the other was a pasture in which the young heifers were kept. 
I thought nothing of that. We went on about other work. These 
cattle went out as two-year-olds and the following fall we put 
yearling heifers back into that pasture. When we put the heifers 
back into the pasture, there came one of those south Texas rains. 
They don’t come often but when they do come you remember 
them. It set in to rain and i t  rained for eighteen hours and the 
rainfall measured from a half to threequarters of an inch every 
hour for that eighteen-hour period. The cows’ pasture was 
bounded by a lake two and one-half miles wide by three miles 
long. The spillway which brings in the water to this lake crosFes 
the pasture where the heifers were kept and it came from a 
territory where no tick eradication work had been done except 
for the purpose of holding ticks down. That place at  that time 
was very ticky. 

In other words, i t  was merely a flat. 

. 
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We had a gang of Mexicans cutting posts, and in order to cut 
posts in the mesquite thicket you cut the trees down first, then 
cut the limbs off and then stand the posts on end. The heaviest 
timber is close to where the last water is found, in other words, 
the lower places. This timber was close to one of the old watering- 
places. They had placed the camp there, had cut down the trees 
and cut the posts and then stacked them. * 

I was at home when a ranch man came in with his horse all in a 
lather and he said, “Mr. Kleberg, the cows are dying like flies.” 

I went out there in a hurry and found not one but forty or fifty 
definite cases of Texas fever. The fortunate part was that in this 
tick-breeding pasture that had been cleancd at  the same time and 
which I had no knowledge of cleaning, we used a specific earmark 
differentiating the heifer yearlings from every other heifer in the 
pasture. Every one of the cattle that had fevered bore that ear- 
mark. I realized that those calves had never had a tick on them 
or they would not have fevered. I still couldn’t see what that 
had to do with those pastures. I thought that perhaps I had 
better check up on the breeding pasture where no rider was 
located. I went over there and found a whole bunch of yearling 
steers in the same condition as the yearling heifers. They were 
really fevered and I found quite a bunch of them dead. We went 
to dipping immediately. 

During the round-up I found where the ticks came from. I 
found about thirty fence-posts along the edge of this great fresh 
water basin, that had floated down across this country. These 
posts had been stacked up on end and you know the habits of 
ticks. When a tick hatches he.wil1 climb up the first thing he 
gets to, on the shady side. These posts came down in the fresh 
water together with the axe-chips and I knew where the posts had 
come from. 

Only a few days had elapsed, figuratively speaking; a little less 
than eight weeks, to be exact. I went over to these pastures and 
found some of the piles of posts and checked them and found the 
ticks still upon the posts in small spots, some on edges of the bark 
hanging there in groups. We had an infection there frpm what 
would almost seem an impossibility. 

We had another instance of infection from a territory that was 
cleaned by evacuation and 3500 hcad from this area showed ticks. 
There mere only two ways for ticks to have gotten into that 
pasture. The fever tick had possibly crawled onto a buck or doe 
deer and had fallen off, hatched and gotten onto the cattle and 
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rchatched and there was some animal in that particular pasture 
at  the time that was carrying the virus of the fever in order to 
give these cattle the fever. 

I merely mention these instances, gentlemen, to call your 
attention to the necessity, from your viewpoint, in my estimation, 
of calling upon our department for a still closer investigation and 
greater research into the life and habits of the tick. Everybody 
here knows all about the female tick up to a certain extent. They 
also know something about the male tick. I doubt if there is a 
man here who can tell me, within any reasonable limit, the actual 
time when the female tick attains the age of puberty. The same 
thing may be true concerning the male tick. There may be 
methods of tick eradication based on climatic conditions, where 
in most instances they can be taken advantage of, where ticks 
esist today where the period of ticking can be shortened. 

I am here today, niy friends, merely to recount to you some of 
the experiebces of ;I com-puncher, who has dipped a lot of ticks, 
and to tell you that, in so far as my own personal study of about 
seventeen years regarding the ticks is concerned, I still don’t know 
anything about thew. I have a bunch of very good friends, men 
who have tahght nie a lot, men whom we have relied upon. Dr. 
Ramsav over there has done a wonderful piece of work and Dr. 
Connaway, back in the days when father became interested in the 
tick. I had a long chat with Dr. Connaway last evening. He 
agreed with me, strange to say. I thought I was possibly the only 
man crazy enough to think that the veterinarian didn’t know 
enough about ticks. 

I certainly would appreciate the fact if anything I have said 
to you today may have awakened a keener interest and that I 
may have taken the other side of the question to create an argu- 
mcnt to insist that more be known about the tick to guarantee . 
and pledge to you iiiy individual support and the support of those 
men who are already clean in the continuance of applied effort to 
see that we finally fix the boundary line of the fever tick, in so far 
as his present habitat is concerned,-along the shores of the Rio 
Grande on this side and the Gulf of Mexico and the Atlantic on 
the other side. 

When YOU come to this country of ours and see the lack of 
attention that is paid to our laws, it reminds me of one funny 
story. - I am going to tell you this and then say goodbye to you. 
An Englishman came to one of our American hotels and in line 
with my rather indelicate suggestion that Americans practice the 
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violation of the law, he went to his room. It was a beautiful room 
with flowing ice water, and he sat downand took off his coat, put 
his feet up on the bed and called for a bellboy. The boy came up. 
He said, “Boy, bring me a whiskey and soda.” 

The boy looked a t  him a minute and said, “I can’t do that, sir. 
It is against the law.” 

He said, “All right. Bring me a straight whiskey in a bottle.” 
The boy said, “All right, sir.” (Applause) 

PRENDENT CARY: The next papcr is by Dr. S. J. Home, Inspector-in-Charge 
of Tick Eradication, Jackson, Mississippi, who will speak on “The Unfinished 
Work of Tick Eradication.” (Applause) . . . Dr. Home read his paper. . . . 

THE UNFINISHED WORK OF TICK ERADICATION 
By S. J. HORNE, Jackson, Miss. 

B. A .  I .  Inspector-in-Charge, Tick Eradication 

In discussing this subject it is somewhat hard to determine just 
what should be said, as this particular work involves quite a large 
area in several states and exists for several reasons. Therefore, I 
am not going to say much about why we still have tick infestation, 
but will confine my remarks to the things necessary to accomplish 
tick eradication. 

Infested territory now is mostly confined to the coastal area, 
where climatic conditions are ideal for ticks to propagate the 
entire year, thereby greatly increasing the degree of infestation 
and involving all cattle, horses and mules in the area, and some- 
times infesting sheep and possibly goats. 

This condition must be considered and necessarily requires 
different methods and more efficient and thorough work than was 
required a t  the beginning of tick eradication on the original 
quarantine line. 

as follows: 
The essential things necessary to complete tick eradication 

State legisla tion. 
State appropriations. 
Dipping all tick-carrying animals every fourteen days. 
Bureau and state cooperation and organization. 

are 

b 

The state law should eliminate county officials as much as 
possible, to get away from local politics, and should designate 
some one official to administer the law with full authority to en- 
force strict quarantine, to  regulate movements within the state, 
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to promulgate and enforce rules and regulations governing details 
and emergencies as they arise, to appoint inspectors and range- 
qders, and to provide for paint-marking and seizure of all un- 
dipped animals. 

The rigid enforcement of quarantines prohibiting the move- 
ment of cattle, horses and mules from the inactive quarantined 
areas will prevent reinfestation of free areas and ultimately result 
in favorable action upon the cattle-owners for tick eradication. 
Better results and quicker action can be had i,n enforcing quaran- 
tine restrictions, if designated dipping stations are restricted to 
not more than one station to each state. 

Paint-marking is for identification and makes it possible for 
range-riders to do efficient work in locating ail animals that have 
not been properly dipped. 

The seizure of all animals not dipped has many advantages over 
court procedures. First of all, it gets the animal dipped regularly 
and permits eradication to progress without interruption. Next; 
seizures have a very influential effect upon luke-warm owners, 
causing many to dip regularly who would not if they knew the 
only recourse were in their local courts. Court procedures are 
often delayed indefinitely, permitting the objectors to continue 
to raise ticks and infest others. This causes our friends to become 
discouraged and often object to dipping because they cannot see 
any end to the job. 

The seizure clause in state laws has resulted in many counties 
completing tick eradication work before court cases ever were 
called for trial. 

Paint-marking, range-riding and seizure has increased efficiency 
100 per cent. 

Horses and mules are a great factor in tick eradication. In 
nine counties in Mississippi doing systematic dipping, during 
October and November, 82 per cent of all infestation was on 
horses and mules. Therefore, the law must provide for their 
dipping the same as cattle, when necessary. Experience has con- 
vinced me that the burden should be placed on the owners of 
horses and mules because dipping these animals is a rather delicate 
subject. Reports from the field show only about 10 per cent of 
horses and mules are tick-infested and the public as a whole 
bitterly resents the requirements to dip all these animals. They 
insist upon spraying, washing and almost every other method 
except dipping. Therefore, we tell them that they have the 
privilege of using any method they choose for keeping their 
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horses free of ticks, as’long as it is effective, but the animals must 
be brought to the vat for inspection every two weeks and if their 
methods fail or if ticks are found, the animal must be dipped. 
This procedure eliminates most of their argument and gets 
beneficial results. 

Tick eradication should be financed by the state in order to 
remove the work as far as possible from local politics and to  per- 
mit the work to be taken up consecutively, county after county, 
and not permit indolent counties to break the line of progress and 
harbor ticks within a working or free area. 

If any part of the expense is to be borne by counties, their 
duties should be clearly defined in the law, and the state officials 
should have full authority to require their compliance. 

All appointments of state inspectors and range-riders should be 
made by the state officer and not by the county officials. 

BUREAU AND STATE COOPERATION 
The whole-hearted cooperation between Bureau and state 

officials must exist if satisfactory results are to be had. Nothing 
to my mind‘furnishes a more fertile field for ticks to breed and 
disseminate than does dissension between the above officials. 
There is nothing that will overcome oppositign from live stock 
owners or strengthen weak laws more than thorough organization 
and close cooperation of these two departments. 

Proper organization is impossible without cooperation. There- 
fore, it is very essential that an understanding be had between the 
two by studying the requirements of both departments and har- 
monizing state with federal or rather strengthening one with the 
other. 

Best results are obtained where the two get together, discuss 
all major subjects and agree upon the best procedure, then go to 
the field and before the organization and public with the same 
idea and purpose. 
PRESIDENT CARY: The next speaker was inadvertently left off the printed 

program. We will call on him now. Dr. R. E. Jackson, of Birmingham, 
Alabama, will now talk to you on “Some Methods of Tick Eradication.” 
(Applause) . . . Dr. Jackson read his paper. . . . 

ORGANIZATION IN CONNECTION WITH 
TICK ERADICATION 

By R. E. JACKSON, Birmingham, Ala. 
B.  A .  I .  Inspector-in-Charge, Tick Eradication 

1. Bureau of Animal Industry and state cooperative agreement. 
2. Cooperative agreement of the work thereunder by E. A. I. 

Y 
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3. 

4. 
5. 

6. 

7. 
- 8. 

inspector-in-charge and the state veterinarian under state 
laws and regulations. 

Cooperation key-note of success, based on mutual confidence 
and adequite law. 

Preparing a county for work. 
Assignment of suitable supervising inspector and attending 

(a) Appointment of inspectors. 
(b) Vat inspectors and duties. 
(c) Range-riders and duties. 
Keeping of records. 
General supervision. 

responsibility . 

It should be understood that. the basis of a tick eradication 
organization as conducted today is the cooperative agreement be- 
tween the Bureau of Animal Industry and the proper state 
authority, which is usually headed by the state veterinarian. 

is to take in the work. It should be understood that this work is 
done under state laws and regulations aided of course by acts of 
Congress and regulations promulgated thereunder in controlling 

Under this cpoperative agreement the Bureau of Animal In- 
dustry inspector-in-charge assigned and the leading state official 
(usually the state veterinarian) plan and put into effect the work 
under such state laws as are available. What I have to say should 
be taken to apply to the work as conducted in Alabama, though I 
think it is conducted similarly in other states where tick infesta- 
tion exists. 

Strict cooperation is t.he key-bote of success in our organization 
of this work, based on mutual confidence and adequate law. Such 
cooperation in a state must be headed by the Bureau inspector-in- 
charge and the state veterinarian. If they cannot agree and back 
up each other, how can it be expected that thdse who are engaged 
in the work under their direction will agree, or be properly 
governed in their work? It  must be remembered that discord is 
the object and would be the delight of our enemies and those 
opposing our work if accomplished. Many times has its promo- 
tion been attempted in Alabama and as many times has it failed. 

Under Alabama law it is a duty of the State Veterinarian to 
present his demand to county boards of commissioners, that they 
provide for tick eradication work. He desigDates the things that 
must be done by the county, such as to furnish the number of 

rc There is set forth in this cooperative agreement the part that each 
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vats specified by him, the chemicals necessary to charge them 
and keep them charged; the paint for marking cattle, and the 
number of county inspectors that they must provide. These 
county inspectors, working under a supervising Bureau inspector, 
direct the vat construction which is now done generally by county 
road gangs or outfits gotten up for the purpose. In order that 
dipping-vats may be safe for the dipping of horses and mules as 
well as cattle we have learned to be more insistent than formerly, 
that they be properly constructed to begin with, to avoid valid 
complaints of stock-owners against their later use. To attain this 
end an experienced supervisor is necessary. 

The selection of a suitable supervising inspector is a most im- 
portant link in our organization. There are many things to be 
considered. One man may make a good supervising inspector 
for one county and bs quite unsuitable for another. The state 
veterinarian and Bureau inspector-in-charge must carefully con- 
sider and agree in this matter. It is seldom that an inspector is 
sufficiently adaptable that he will be suitable in any county. 
(Note Winston County.) A conscientious state veterinarian is as 
vitally concerned in this selection as an inspector-in-charge could 
be, because the work is done under state law largely, which he was 
instrumental in obtaining, because its application is on live stock 
owners to whom he feels responsible and who, together with 
county officials, look askance towards him if things fail to work 
out under it with reasonable justice and facility, and because it is 
necessary in the interest of close organization that the supervising 
inspector must recommend to the state veterinarian the men who 
are to be commissioned by the state veterinarian and paid by the 
state or county and likewise must he recommend the termination 
of those who prove unsuitable and there are many such. The 
supervising inspector must be saddled with this authority of 
virtually hiring and firing the men whose work he directs, else 
there could be but a loose, ineffective organization. Considering 
these matters and the further fact that he must be satisfactory to 
cooperating county authorities, it will appear clear to you why a 
superrising inspector for a given county must be carefully 
selected. 

Now that we have the necessary number of vats constructed, 
filled with water, the inspectors commirjsioned and the date of 
beginning published or given by notices, the dipping of cattle, 
horses and mules begins. There are between 35 and 40 inspectors 
for a county of 1000 square miles. They are congregated in one 

- 

‘Y 



ORGANIZATION IN TICK ERADICATION 601 

U 

L 

corner of the county, let us say the northwest corner, and dip a t  
about twelve vats in a more or less rectangular block, depending 
on the shape of the coilnty. The following day the whole bunch 
advances east, if the county is longer north and south, and takes 
in another block of the same number of vats and so on until the 
eastern border of the county is reached. Then they drop south 
and start westward and so proceed until they complete one round 
of dipping. If two adjoining counties are to work, the dipping 
begins in adjoining corners of each, so that in both of them 
twenty-four adjoining vats would be in use as the clipping crews 
proceed east side by side. 

On the first round, two or three inspectors are engaged at  each 
vat because the' number each owner has must be carefully checked 
and a card record made on the spot for each herd. Each animal 
must be paint-marked a t  a place designated by the supervising 
inspector and a permit issued for use of range if desired. After 
the first round the record is easy to follow and usually but one 
inspector is detailed at  each vat. The most of the remainder are 
spread out one or two days behind the dipping men, to search for 
any cattle, horses and mules that do not carry the last paint- 
mark. When any such cattle are found, they are captured and 
are hauled or driven to a central pound-pen, dipped, officially 
strayed and held for sale, all cost being charged against the 
animals. Any balance goes into the county treasury for tick 
eradication purposes. This procedure soon reduces the number 
of strays whose owner can not be found. If the owner claims stray 
cattle, a warrant ics obtained for his use of the range without a 
permit. ' 

The reason for this arrangement of vats in blocks is that the 
work can be more thoroughly supervised and also the range- 
riders. A supervising inspector, with this arrangement, can visit 
all or nearly all of his vat inspectors each day if necessary. When 
an area is worked in this manner it is far more difficult for an 
owner of the pet cow or horse or calf to breed ticks for the en- 
suing year. The dipping is usually accomplished by noon, leaving 
the afternoon for the coilnty supervisor to look after his range- 
riders. 

It is required of all inspectors that reports be rendered daily and 
forwarded to the supervising inspector, who maintains an office 
a t  the county seat with a clerk to keep a record of each individual 
herd-owner, as is done by the vat inspector for each herd at  his 
individual vats. All reports showing any irregularities in the 
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. number dipped are held for the attention of the supervising in- 
spector, who assigns them to special range-riders or an assistant 

.for investigation and any action indicated. 
A general supervising inspector must visit and travel over each 

county with the supervising inspector,’once or twice each month, 
to observe if the solution in vats is kept up at  proper strength and 
that paint-marks are being applied in such a manner that they 
stick. With paint properly applied after animals have shed their 
winter coat, the marks should remain for two months. The 
supervising inspector must also look over the records to see that 
all delinquencies are being corrected. 

From time to time the inspector-in-charge, accompanied by the 
state veterinarian, must go over this area to keep familiar with ’ 
the situation and see that the work is progressing properly in all 
of its phases. They must call bn the county judge to learn his 
views or hear any complaints so that any misunderstandings may 
be corrected if possible and that the results of any prosecution 
proceedings necessary may be favorable. It sometimes occurs 
that the most prominent attorneys in a county, if they are 
properly interested, will refuse to  defend those who fail to dip 
their cattle. When it occurs that the state veterinarian is unable 
to accompany the inspector-in-charge on his inspection trips,.it is 
necessary that frequent conferences be had in order that he may 
be kept informed as to the progress being made and concerning all 
difficulties that appear. He is thereby enabled to better meet all 
criticisms and objections that appear. 

This is cooperative organization and means tick eradication in 
Alabama. 

c 
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PBE~IDENT CARY: 

. . . Dr. N. F. Williams read the report. . . . 
REPORT OF COMMITTEE ON TICK ERADICATION 

DR. N. F. WILLIAMS, Chairmun, Fort Worth, Texas. 

Gentlemen, we will next listen to the report of the 
Committee on Tick Eradication. \ 

Dr. J. V. Knapp, Tallahassee, Fla. Dr. R. V. Rafnel, Jackson, Miss. 
Dr. R. A. Rttmsay, Washington, D. C. Dr. R. E. Jackson, Birmingham, Ala. 
Dr. J. H. Bux, Little Rock, Ark. Dr. J. M. Sutton, Atlanta, Ga. 

A review of the year’s activities indicates that this project continues to 
make satisfactory progress and that the fever tick is gradually but surely 
being pushed back and completely eliminated in large areas where it has long 
’held sway. The are8 quarantined because of tick infestation was reduced by 
21,537 square miles this year, and is today less than one-fourth that held 
under this embargo when the work was undertaken in 1906. 

The prohibition of the interstate movement of tick-infested cattle for any 
purpose has long been advocated by this association, and it is gratifying to 
report that this was finally accomplished on May 1,1928, when the provisions 
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51,279 
52,525 

54,861 
57,438 

841 
45,409 
46,361 
1,386 

37,365 
47,890 

30,495 
16,987 
191,885 
13,918 

79,924 

h 

1,226 50,053 98 
13,675 38,850 74 

32,984 21,877 40 
0 57,438 100 
0 841 100 

31,998 13,411 29 
13,199 33,163 72 

0 1,386 100 

0 37,365 100 
0 47,890 100 

0 30,495 100 
0 16,987 100 

67,745 124,140 65 
0 13,918 100 

0 79,924 100 

of the Crisp Bill became effective. The predictions made by a few cattle 
interests of the quarantined area, when the pamxge of this law was under 
consideration, that its provisions would prove ruinous to the quarantined 
area have not materialized and while this law has been in force but 8 short 
time it is apparent that tke industry is rapidly adjusting itself to the new 
conditions and that cattle-owners of the quarantined area are finding it not 
only practicable but profitable to ship tick-free cattle only. 

The year's work by coo erating agencies made the following modifications 
of the federal quarantinefama advisable and these changes were made by 
the Secretary of Agriculture, in B. A. I. Order 312, effective December 1, 1928: 

In  Alabama: Choctaw, Mobile, and Washington counties are released from 
quarantine. 

In  Arkansas: Grant and the remainder of Little River counties are released 
from uarantine. 

In horida: Dixie, Hamilton, Jefferson, Lafayette, Leon, Madison, Taylor, 
and Wakulla counties are released from quarantine. 

In Louisiana: Assumption, West Baton Rouge, and a portion of Ascension 
parishes are released from quarantine. 

In Oklahoma: McCurtain, and the remainder of LeFlore, Choctaw, and 
Pushamataha counties are released from quarantine. 
In Texas: Bexar, Bowie, Burnet, Karnes, Lampasas, Lavaca, Wilson, and 

Zavalla counties are released from quarantine. 
The existing quarantine of areas in the etate of Mississippi and the territory 

of Port0 Rico is continued. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
Bureau of Animal Industry 

Washington, D. C. 
Progress an Tick Eradication-July 1, 1906, to December I ,  1998 

Alabama 
Arkansas 
California 
Florida 
Georgia 
Kentucky 
Louisiana 
Missiasiqp 
Missoun 
North 

carolinz 
Oklahoma 
South 

CarOlinl 
Tennessee 
Texas 
Virginia 

Totals 

67 
75 
15 
67 ' 158 
2 
64 

I 8: 

73 
61 

46 
42 
198 
31 

985 

COUNTIES 
&JARANTINEE 
DEC. 1,1928 
----- 
WHOLE 

1 
18 
0 
41 
0 
0 
38 
23 
0 

0 
0 

0 
0 
70 

' 0  

191 
- 

?ART 

0 
2 
0 
0 
0 
0 
3 
0 
0 

0 
Q 
0 
0 
2 
0 

7 
- 

COUNTIES 
RELEASED 
TO DEC. 1, 

1928 ---- 
WHOLE 

66 
55 
15 
26 
158 
2 
23 
59 
4 

73 
61 

46 
42 
126 
31 

787 

AREA 
RELEASED 
TO DEC. 1, 

1928 

SQ. M1.I % 
0 
2 
0 
0 
0 
0 
3 
0 
0 

0 

0 
0 
2 
0 

( 

7 1728,5651 160,8~567,738~ 78 

Area released December 1, 1928, amounted to 21,537 square miles. 
No area requ-tined December 1, 1928. 
(+rea $eased during both calendar and fiscal year 1928 in the same. No requarantine 

dmng tbs penod. 



604 REPORT ON TICK ERADICATION 

During the year, 24 counties were added to the list of released countics 
reported absolutely tick-free, making a total of 677 counties in the released 
area in which tick eradication is completed. The Bureau of Animal Industry 
statement of results to December 1, 1928, in this project is appended for the 
Association’s records. 

. It was duly moved, seconded and carried that the report be 
adopted. . . . 

PRESIDENT CARY: This question of tick eradication is now open for general 
discussion. I 

DR. GEORQE W. STILES: Just a word in connection with the investigation 
during the past year with reference to the possibility of ticks other than Texas 
fever ticks being implicated as carrim in anaplasmosis. If my information i8 
correct, our men now engaged in tick eradication have been largely concerned 
mth the identification of the Texas fever tick as against any other variety. 
If it were Texas fever, they proceeded in a definite manner as outhned; other- 
wise, the incident was forgotten. 

There is some evidence today in foreign lands and a possibility in OF 0” 
country that ticks other than Texas fevcr ticks may be imphcated in ths 
other disease-anaplasmosis. It is my plea, which I have not yet taken UP 
with Dr. Ramsay or the federal folks, tha-t a closer survey be made, particu- 
larly as to distribution, and knowledge gained as to the classification and 
perhaps more of the lifc habits of these other ticks found in territory particu- 
larly free from Texas fever, by those engaged in this investigation, to consider 
and gather information along those  line^, as it may be of infinite value to US 
in the future. We have the machinery, federal and state, to carry on such 

. investigations, but we should enlarge it and not overlook the other activity in 
our investigations of the Texas variety. 

DR. W. M. MACKELLAR: What is your idea? Merely to get the location 
of the infestation by various species of ticks? 

DR. STILES: That was one idea which I had in mind. For instancc, the 
Ixodes variety has been found to transmit the disease experimentally. That 
tick has been found mostly in infested arcas in southern Kansas. It has no 
relation to Texas fever tick and may be of value to us. I feel that wi? should 
not overloolc the opportunity in view of the organization and facilities we now 
have instead of waiting five years or some other time to gather information. 
The state institutions in the two states in which I am working have very 
scant information from t.heir entomological departments. 

DR. MACKELLAR: I might say in explanation that in our tick eradication 
field offices, while we have no dekite record of tbe location of all such infesta- 
tion, that is, no farm record, in a general way we could point you to sections 
infected with the Ixodes tick and several of those more common varieties mth  
just a little research. 

- 

. . . The meeting adjourned at 4:50 p. m. . . . 
ADJOURNMENT. 

FRIDAY MORNING, DECEMBER 7, 1928 

The fifth session covened a t  9:15 a. m., President Cary presiding. 
PRESIDENT CARY: We shall take up a new subject this morning. I think 

it is one of the most important parts of our program and I hope you will all 
give due attention. 

The first paper is “The Relation of Undulant Fever to Live Stock Sanitation 
in the United States,” by Dean V. A. Moore, of Cornel1 University. (Applause) 

. . . Dean Moore read his paper. . . . 
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RELATION OF UNDULANT FEVER IN MAN TO LIVE 
STOCK SANITATION 

By VERANUS A. MOORE, Ithaca, N .  Y .  

Dean, N .  Y .  State Veterinary College, at Cornel1 University 

For the third timc, in less than a half-century, health officials 
have recognized the transmission to the human family of the 
etiological factor of a serious and economically important disease 
of ruminants. The first was bovine tubercle bacillus, which 
causes in man lesions resembling those it produces in cattle. 
The second was Micrococcus melitensis, transmitted to man from 
goats and resulting in Malta fever. The third was Brucella 
abortus, thc cause of Bang abortion disease in cattle, which 
incites an entirely different disease in man from the one it engen- 
ders in thc bovine species. The manifestations of Brucella 
abortus in cattle are, in the female, abortion and its sequelae, and 
in the inale, occasionally tissue necroses in the generative organs. 

The discase produced by the Bang abortion organism in man 
is very similar to that of Malta fever, and has been likened to 
it. In fact, the term “undulant fever’’ is a synonym* for Malta 
fever, but more recently this term has been used by numerous 
writers to designate the syndrome in man caused by Br. abortus. 
This infection is easily mistaken in its early stages for atypical 
typhoid fever and, later in its course, it has been diagnosed as 
malaria and miliary tubcrculosis. It is not strange, therefore, 
that the relationship between abortion in cattle and “undulant 
fever” in man was not recognized immediately. 

When thc medical professions were confronted with an analo- 
gous situation in bovine tuberculosis! public health officials 
recognized the problem as being possessed of two parts, the pro- 
tection of milk-consumers and the control of the disease in cattle. 
The health officers in cities became responsible for safeguarding 
the public either through regulations requiring the milk to come 
from tuberculosis-free cattle, or that it should be * pasteurized. 
The live stock sanitary authorities were charged with the eradica- 
tion of the disease from cattle. Much progress has been made by 
both of these agencies. 

Health officers found that pasteurization of milk, not only 
protected children against tuberculosis, but also lessened mate- 

*Given by Bruce in his work on Malta fever. 
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rially epidemics of typhoid fever, diphtheria and other milk-borne 
diseases. Dairymen discovered that when tuberculosis was 
eliminated from otherwise healthy herds, production increased 
and the healthof the cattle generally was improved. The prac- 
tical outcome of the combined efforts of health authorities, the 
federal Bureau of Animal Industry and live stock sanitarians has 
been to enhance pasteurization in practically all cities and large 
towns and to make unprecedented progress in the eradication of 
bovine tuberculosis. Already large areas have'been cleared. 

J 

The opinion has been held for many years by certain obstetri- 
cians that abortion in women is produced by drinking milk from 
cows that have expelled their fetuses prematurely. In 1913, 
Larson and Sedgwickl found, by the complement-fixation method 
that the serum of women who had aborted gave a larger number 
of positive reactions when Brucella abortus was used as an antigen 
than when the usual Wasserman test was applied. Also, they 
examined the blood of 425 children for antibodies of this organism 
and found them in 72, or nearly 17 per cent. In  one group of 
children who had been given milk from a dairy in which there 
had been no abortions among the cows, they did not obtain a 
single positive reaction. Similar findings have been obtained by 
others. In  1917, de Forest2 published a series of twelve abortions 
in women, in which circumstantial evidence pointed to milk 
infection.* The specific organism was not found. Recently 
Carpcnter has found it in a fetus.' 

The historical setting of Brucella infection in man is interesting 
and it. should be understood, to comprehend fully the problem 
it has brought to light. For many years a disease existed on the 
isle of Malta and in places bordering the Mediterranean Sea, 
known as Malta fever. It is characterized by long duration, 
undulating fever, profuse sweating, and often with shifting, 
articular pains and a low mortality. For many years it seems 

. to have possessed a local significance only. In  1887, David 1 

Bruce, a Surgeon-Major of the British army, isolated the specific . a  

organism of Malta fever from the organs of a fatal case. He 
called it Micrococcus melitensis, which is now known as Brucella 
mezitensis. The mode of infection was obscure until 1905.3 In  
August of that year, George F. Thompson,* of the U. S. Depart- 
ment of Agriculture, purchased 65 milking goats on the island of 
Malta and shipped them to the United States by way of Antwerp, 

~~~ 

*I examined the material from one.of these cases but f+led to find Br. abortus. It should be 
stated that it was not in good condition for a bactenologcal examnation. 
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where they were transferred to another vessel. There were, on 
the ship from Malta to Antwerp, 23 officers and men, most of 
whom drank the goats’ milk. At  Antwerp, 11 of the crew left 
the ship and were not located subsequently. Of the 12 remaining, 
8 came down with Malta fever, a t  intervals varying from 18 to 
34 days from the embarkation from Malta. On arrival in America 
the goats were quarantined at  Athenia, N. J. No cases of Malta 
fever occurred among the officers and crew of the ship. A woman 
a t  the quarantine station, who drank the mixed milk from 
several of the goats, suffered from a typical case of Malta fever. 
Mohler and Hart5 found several of the goats to be infected with 
Micrococcus melitensis. As a result of their tests and subsequent 
studies, it was deemed wise to destroy, not only the imported 
goats but their offspring as well. 

A commission on “Mediterranean fever” found that the goats 
on the isle of Malta were not only susceptible to artificial infec- 
tion, but that about 50 per cent of them acquired the disease 
naturally and that 10 per cent were eliminating the organism 
in their milk. Monkeys that were fed the infected milk developed 
typical attacks of Malta fever! which ran a course parallel to 
that of the disease in man. This discovery led to the pasteurixa- 
tion of the milk used for human consumption, with a prompt and 
decided reduction in the number of cases on the island. Mohler 
and Hart considered the complement-fixation test a safer means 
of detecting infected goats than the agglutination test. 

Craig,6 in 1905, reported Malta fever in the United States. 
In 1911, Gentry and Ferenbaugh’ observed that it existed among 
people in the goat-raising sections of Texas. Evidence was found 
that it had been there and in New Mexico for at least 25 years. 
It appeared only among people connected with goat-raising. 
It is reported by Mohler and Eichhorn8 that goats may harbor 
BruceZZa melitensis “for months, even years, without showing 
the slightest indication of disturbed health.” Further, they 
state, “the most important symptom which is observed among 
cases affected with Malta fever is the frequency of abortions 
which result in the course of the disease. Some authors estimate 
that expulsions of immature fetuses occur in 50 to 90 per cent of 
the pregnant animals and abortion in affected animals reoccurs 
also during the succeeding and even at  the third gestation follow- 
ing infection.” 

Watkins and Lakeg have reviewed recently the literature on 
Malta fever in this country. The salient facts seem to be that 

0 
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goats suffer from an infection of which abortion is the essential 
manifestation; that the udders often become infected with the 
specific organisms which are eliminated in the milk; and that 
susceptible people who drink this milk are likely to suffer from 
Malta fever. 

Brucella abortus: FOP a t  least two centuries, abortion in cattle 
has been recognized in Great Britain and on the continent of 
Europe. Many commissions have been appointed by agricul- 
tural societies and others to make investigations &to its cause, 
and many theories have been advanced to explain the phenom- 
ena. In  1897, Prof. Bang,Io of Copenhagen, Denmark, discov- 
ered a bacillus in uterine discharges and the fetal membranes of 
aborting cows which he believed to be its cause. The organisni 
was described as Bacillus abortus, but it is now classified as 
Brucella abortus and its specific relation to Bang abortion disease* 
has been confirmed by many workers in both Europe and America. 
(Meyer, Shaw and Fleischnerll proposed the generic name 
“Brucella” to include the specific organisms of Malta fever and 
infectious abortion in cattle.) 

In 1911, Schroeder and CottonI2 described what seems to have 
been Brucella abortus as “a new pathogenic bacterium in milk.” 
They were testing market milk for tubercle bacilli by guinea pig 
inoculations when they produced lesions suggesting those of 
tuberculosis. They could not find acid-fast bacteria in the 
lesions nor did they succeed in cultivating the organism which 
they found on microscopic examination. Their description of 
the organism suggests Brucella abortus and the frequency with 
which it appeared corresponds to it’s incidence in the milk of 
badly infected herds. t 

In 1912, Smith and FabyanI3 pointed out that Bacillus abortus 
inoculated into guinea pigs produced a disease with well-defined 
lesions and from which the specific organism could be isolated. 
Later in the same year they14 described in greater detail the 
disease in guinea pigs. Since that time these animals have been 
used by various workers for the isolation of B. abortus from fetal 

, 

- membranes, tissues and milk. 

k 

*A few other illicroorganisms have been found associated with certain cases of abortion in 
cattle and they are believed to be the cause of the trouble in these particular cases Sinith 
described a spirochaete, Gilman a mold end. Plum avian tubercle bacilli, as the exciting cause 
in certain abortions. The frequency of abortion due to such organisms has not been determined. 

t ln one scries of examinations they reported finding this organism 9s follows: 
Dairy A.  35 samples of milk tested, of which 11 were !nfected 
Dairy B. 33 samples of milk tested, of which 7 were infected. 
Dairy C. 34 samples of milk tested, of m-hich 2 were jnfected. 
Dairy D. 38 samples of mlk tested, of which 2 were infccted. 
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Many studies have been made on the presence of Baeillus 
abortus in the milk of infected cows and in market milk that come 
from dairies affected with Bang abortion disease. A compre- 
hensive study was made of this subject by Evans,15 in 1918. 
Zwick and Krage,16 and Winkler17 have published concerning its 
presence in cows’ milk in Europe. More recently it has been 
found by Huddleson, in Michigan; Fleischner and Meyer, in 
California; Carpenter, in New York, and by many others else- 
where. 

In 1914 Trauni isolated Brucella abortus from the liver, 
kidney and stomach contents of a porcine fetus. Since that time 
this organism has been recovered from swine by other workers. 
The porcine strains were reported to be more pathogenic for 
guinea pigs than the bovine. Schroeder and Cottonls produced 
abortion in pregnant cows by the intravenous injection of cul- 
tures obtained from swine. Cottonlg failed to infect pregnant 
sows by feeding bovine strains. Smith20 studied strains of 
Brucella abortus isolated from cattle, swine and man, and reports 
that the evidence points to a closer relation between the human 
and porcine strains than between the human and bovine. Orcutt21 
found identical serological reactions with the strains with which 
Smith worked. 

In 1918, Evans made the observation that there is a very close 
relahionship between the organism of Malta fever and that of 
infectious abortion in cattle, as established by Bang in 1897. 
In 1925, she published a helpful paper22 on Brucella melitensis, 
which tends to prove that there are very slight serological 
differences between it and Br. abortus. found in a study 
of undulant fever in Southern Rhodesia that the serological 
examination of eight strains of Brucella isolated from patients 
showed that six were serologically identical with Brucella abortus 
and two identical with what is recorded as Brucella para-abortus 
strains. 

McAlpine and S l a n e t ~ , ~ ~  in their studies of the metabolism of 
Brucella abortus group of bacteria, found that Brucella abortus of 
bovine origin utilizes very little, or no, glucose in its metabolic 
activity, while Brucella abortus of porcine and human origin and 
Brucella melitensis consumed from 4 to 18 per cent of this car- 
bohydrate for growth and energy. Carpenter* has reported a 
strain of Brucella abortus isolated from milk that utilizes 12 per 

*Paper rcad at the meeting of the A~nericsn Public Hcalth Basociatioii in Chicago, 1928. 
Will appear in report of the Inecting. 
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cent glucose. The typical bovine type of Brucella ab.ortus, 
according to S1xGth,~5 will not produce abscesses in the lymph- 
nodes and spleen of guinea pigs, while a majority of porcine 
strains will do so. Olafson* found that a culture isolated from 
certified milk, and which had been under cultivation for three 
years without being passed through guinea pigs, produced ab- 
scesses. The fact that it was isolated from milk does not preclude 
the possibility that it might have been of porcine origin. 
In 1924 Keefer26 reported the first case of human infection with 

BruceZta abortus in America. The clinical picture was that of 
Malta fever. No evidence could be found that the patient had 
been in contact with goats, but he had been a heavy drinker of 
raw cows’ milk. The organism obtained from the blood was 
identified by Evans as Brucella abortus. De Korte2’ reported a 
case of undulant fever in a man who became infected by removing 
the placenta from a cow that bad aborted. Duncan2* mentions a 
case in a butcher who was a heavy drinker of raw milk. O r ~ e n ~ ~  
discovered a peculiar fever in Rhodesia due to Brucella abortus. 
Ficai and Allessandriani30 record an epidemic of Malta fever in 
Italy in certain cases of which there was septicemia. 

In 1926, Moore and CarpenteF reported five cases of human 
infection and the virulence for cattle, of the organisms obtained. 
The first case observed was of special interest. A student at 
Cornel1 University became ill with a disease diagnosed by his 
physician as typhoid fever. Later, miliary tuberculosis and 
malaria were suspected. Cultures of his blood made by Car- 
penter revealed Brucella abortus only. They were repeated and 
always with the same results. The’disease ran a course of 12. 
weeks when recovery followed. Clinically he presented a syn- 
drome of Malta fever. This patient had drunk heavily of raw 
milk from a dairy in which abortion of a severe nature prevailed. 
During the time of his illness, there were five other cases of an 
undulant type of fever among people who had drunk milk from 
the same dairy. Their existence was not known to us in time 
for blood examinations. A culture of the organism obtained from 
this case was injected into a pregnant heifer. She exhibited a 
severe reaction and aborted in 20 days. The organism was 
isolated from the fetus and the placenta. She was destroyed 6% 
monkhs later and the same organism was recovered from her 
milk, lymph-glands and spleen. It was virulent for guinea pigs. 

i.‘ 

4 

*Thesis presented to the Graduate School, Cornell University (19!27) for the Master’s degree 
pp. 13 and 27. 
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The Metropolitan Life Insurance Company became interested 
in this subject and made it possible financially for us to make a 
local survey to determine the incidence of human infection with 
this organism, and also the extent to which cows in aborting 
herds produce infected milk.** This has resulted in finding in 
central New York 52 cases of undulant fever due, as far as 
determined, to this infejion. Seventeen cases were in one city.tt 
In a recent paper by Francis$ be refers to 354 cases of undulant 
fever that have originated in 31 states. He emphasized the 
necessity for more publicity of the subject for, in his opinion, it 
constitutes a serious problem in public health. Carpenter and 

found Brucella abortus in the market milk of 9 of the 50 
dairies supplying one city. Carpenter and King report it in 20 
per'cent of the samples of raw market milk of 67 towns, 2 small 
cities and one city of 200,000. Many other observers have 
reported cases, some of special interest-, but these are sufficient 
to point out the wide distribution and general character of this 
infection in man. At  the recent meeting of the American Public 
Health Association in Chicago there was a symposium on this 
subject a t  which seven instructive papers were presented.§ 

An analysis of the numerous studies of undulant fever and the 
researches on the incriminating organism will show that there 
are certain differences of opinion as to the genesis of Br. abortus 
infecting man. As Malta fever has been demonstrated to be 
caused by Brvcella melitensis that produces abortion in goats, 
and a8 it is very closely related to Brucellq abortus in cattle, there 
are suggestions that a t  least certain cases of undulant fcver in 
man may be traced through the cows to goats. Again, as the 
organism isolated from man is more virulent for guinea pigs than 
the one obtained from cattle, it is thought by others that human 
infection is caused by the porcine type. Further, there are many 
interesting questions relative to the mutations or varieties of 
Brucella abortus isolated from cattle. Whether or not in the 
beginning tbe organism of Malta fever was transmitted from 
goats to cattle and that after a longer or shorter time it became 
transformed to Brucella abortus, or, whether or not the germ of 
infectious abortion in swine has gained entrance to cattle where 
it may be perpetuated and occasionally escape from them to 

, 

*Carpenter and his assistants have done the laboratory work. 
?Eleven of thesc were University students, 2instructors, 3 housewives and gne a high school 

$Presented at the 34th Annual Conference of Indiana State Health Officers at Gary, Ind., 

QThese will appear in the American Jowial of Public Healtb. 

pupil. 

Sept. 26, 1928. 
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man through milk or otherwise, arc questions for the bacter- 
iologists to answer. 

This association is concerned with the practical solution of an 
existing sanitary problcm affecting man and cattle. The im- 
portant question is, “How can human infection from apparently 
the bovine species be prevented?’’ The local cases of which we 
know were heavy milk drinkers, and their supply came from a 
herd in which there had been much abortion. Swine were not 
kept on the farm nor did the attendants have anything to with 
hogs. In one instance, the cow that had been set apart for the 
family supply was the only one in the entire herd of thirteen 
animals that was eliminating the organism in the milk. Bru- 
cella abortus is present in the cream from infected milk and, 
according to Carpenter, it will live for a long time in sweet 
butter. We have not found it in checse. There is strong circum- 
stantial evidence that infection takes place through the ingestion 
of infected raw milk. 

The argument advanced that, because of the wide prevalence 
of Bang abortion disease in cattle, if human infection were 
caused by the use of milk there would be many more cases of 
undulant fever than there are, does not hold necessarily. There 
is still much to be learned relative to the resistance of the human 
species to this organism, the number of bacteria that are necessary 
to cause infection, and the frequency of the coexistence of the 
necessary factors, before one can state that the relatively small 
number of cases in man contradicts the present hypothesis that 
infection takes place through the ingestion of milk containing 
the organisms. Francis* states that there are more cases than 
have been recognized. It is not unlikely that there are other 
forms of manifestation which a t  present are attributed to  other 
causes. Carpenter found BruceZZa abortus in necrotic areas in 
eight tonsils, which confirms the findings of Mohler and EichhornS 
many years ago. Certain cases of cndocarditis and joint lesions 
may be included in its effects on man. 

As pasteurization destroys the organism, health officials can 
protect the public by having market milk treated by that pro- 
cess. Its efficiency was proven on the isle of Malta. Its value is 
illustrated further by the circumstance, quoted by Ward, a t  
Earlham College, a Quaker school in Richmond, Ind., with about 
500 students. In January, 1928, there was an epidemic of some . 
14 cases. The college had its own dairy of 20 cows and the milk 

. 
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*loo. cit. 
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was used in the raw state. Ten of the COWS reacted to the agglut- 
ination test and three were eliminating Brucella abortus in their 
milk. Pasteurization was begun and no further cases appeared. 
We have not found a case of undulant fever in a person who used 
consistently pasteurized milk. 

There is this close resemblance between the sanitary significance 
of Bang abortion disease and bovine tiberculosis, that in each 
the infectingoorganism is carried in thc milk. In each the pro- 
tection of the public is accomplished by the same procedure: 
obtaining the milk from uninfected cows or subjecting it to 
pasteurization. Dr. Wm. F. King, State Commissioner of 
Indiana,33 recently summarized the situation i n  these words, 
“No health administration official can stop short of the pas- 
teurization of all milk.” 

Notwithstanding, it is clear that with this infection, as with 
tuberculosis, consumers are in no danger from this organism in 
milk if the cows that produce it are not infected. It is possible 
and practical,, to have raw milk safe as far as this trouble is 
concerned. From the public health point of view, the control 
of human infection with Brucella abortus consists either in the 
pasteurization of market milk, or the eradication of Bang abor- 
tion disease. Unfortunately, pasteurization is not satisfactory 
in small villages and the countryside, and it is doubtful, because 
of its requirements, if it ever can be made so where small quan- 
tities are treated. The complete solution of the sanitary problem, 
therefore, involves the elimination of the disease from cattle. 

For a number of years researches on the nature of Bang abor- 
tion disease have been in progress. As a result, many facts* in 
its life history have been revealed that can be utilized advantag- 
eously for its control. They have expanded the routine of 
veterinarians to include a highly important sanitary service. 
The recognition of these truths has simplified the handling of 
the disease and made i t  possible for practically every owner to 
ascertain the individuals in his herd that are infected, and to 
grow up a clean herd of cattle and maintain it free from this 
trouble. The more essential of these recorded facts are: 

(1) Brucella abortus is established as the cause of Bang 
abortion disease. Many of its properties, its usual mode of 
infection and means of dissemination are understood. 

*Due acknowledgement is made to the splendid work of Bang, Barnes, Birch, Cotton,.Fabyan, 
Fitch, M’Fadyean, Meyer, Schroeder, Smith. Traum, p d  many others. .who have pointed out 
certain truths pertaining to the course of thls infection and the reactions of the host to it. 

0 
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(2) The agglutination test, while not perfect, has been 
demonstrated to be very efficient for detecting animals that are 
carrying BaciZZus abortus. The complement-fixation method is 
considered equally as good or more satisfactory by some. 

Calves raised in the natural way in infected herds will, 
if separated from the source of infection when but a few months 
old, usually become free of the organisms before they arrive at  
breeding age. Carpenter found experimentally that calves fed 
milk containing Brucella abortus would harbor the -organisms in 
their mesenteric and throat and head glands for a period of from 
5 to 6 weeks after the infected milk was withdrawn from their 
food. These findings were in harmony with those previously 
obtained by Conway and others.34 This means that calves in 
diseased herds may be grown into sound and uninfected cows. 

(4) Many young (especially unbred) heifers become infected 
because of contact with spreaders and give temporarily a positive 
agglutination test, that if removed will overcome the infection, 
cease to react and, as far as known, do not themselves become 
spreaders. Such animals remain negative to the test and can be 
considered as uninfected, or clean. 

(59- - There-is -an- .appreciable immunity -or resista-nce estab- - 

lished in cattle that have been through the Bang abortion disease. 
Cows that become infected usually go through a two-year, 

. unstable breeding period and then providing they have not 
become sterile, build up and make fairly satisfactory breeders 
and milk-producers. If such cows breed, they are far more satis- 
factory to place in an infected herd than uninfected or clean 
animals would be. When cows that abort are properly cared for, 
a large percentage of them breed subsequently, although there is 
a certain tendency to sterility. 

(6) Notwithstanding statements to the contrary, many 
herds that have been built up by breeding are free from Bang 
abortion disease. There are many others in which there are 
but a few infected animals. If they are detected, segregated or 
removed, the herd will remain clean. 
(7) The infection is introduced usually by bringing into the 

herd one or more infected animals which are obtained from 
infected herds or from sales where no precautions are taken either 
to detect or exclude such animals. 

The application of these facts has found expression in very 
definite methods for the control of Bang abortion disease. The 
well-known Pennsylvania plan, which involves official super- 

(3) 
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vision, is based on the specific nature of the disease and the 
ability to detect and remove infected animals. Birch and 
Gilma~P have proposed a somewhat similar procedure for hand- 
ling infected herds, based on the same fundamental facts, and 
which if followed will result eventually in clean herds. The 
results are accomplished with the cooperation of the owner and 
his veterinarian, with the assistance of a -laboratory for the 
agglutination or other tests that are required, in case the veter- 
inarian himself is not equipped to make them. Further, the 
owners must be instructed how to proceed' id the circumstances 
in which they find themselves. For this reason they must have 
wise counsel based on the scientific findings in their own herd. 
By this means eradication is accomplished without taxing the 
state or causing serious hardship to the owners. The procedure 
possesses the necessary educational requirements to leave the 
owner, when the process is completed, with knowledge sufficient 
to keep the disease away in the future. In all methods of control, 
the elimination of infected animals is but one step, the keeping 
of the infection out subsequently is equally as difficult a task 
and one that involves the application of knowledge on the part 
of the owners themselves. 

Many infected 
herds have been cleaned, and many more are in the process. 
The breeding efficiency is enhanced, abortion ' eliminated and 
production improved. The owners of such herds are more than 
pleased. The results already obtained justify the conclusion that 
eliminating the virus and keeping it away subsequently, is the 
practical method of handling this disease. Further, and of still 
greater importance, a method of control that involves the owners 
and their veterinarians only can be applied simultaneously 
throughout the country. At  least, it makes it possible for every 
breeder or dairyman who wishes to have a clean herd to realize 

The primary object of any control project is to get as many 
herds as possible entirely free of the disease. There are hun- 
dreds of herds which harbor but a few reactors, but these con- 
stitute a great potential danger. Their detection is not difficult 
and their elimination is possible in most cases with but little or 
no loss. The sale of reacting breeding animals should be encour- 
aged only if they go into herds containing a high percentage of 
reactors and with the full knowledge of the purchaser. Here, as 
with tuberculosis, the herd is the unit to deal with. 

These plans are working very satisfactorily. 

# 

* his desires. 
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Some states require a negative blood test to admit cattle, 
without specifying the status of the herds into which the clean 
animals are to be put. Often they are placed in infected herds 
which practically insures abortion in the new animals. In  such 
instances, it would be much safer to bring in reactors that had 
passed safely through the disease and had become efficient 
breeders. There is a certain “fitness of things” in matters of 
control. The laws of chance should not prevail but care should 
be taken to place clean animals in clean herds only. In all sales 
it would be sound policy for the records of the agglutination test, 
or tests, to accompany the animal whether it goes to another 
state or not, and the disposition of the animal should be deter- 
mined according to the facts. Clean and infected animals should 
not be included in the same shipment. 

Many breeders who have found by careful tests that their 
herds are clean, or who arc in the process of eliminating the 
disease, desire some official record of the fact which they can use 
legitimately in selling their animals. Dr. Birch has suggested 
the self-defining term, “recorded herds,” that could be employed 
for this purpose. In  other words, records of consecutive tests 
should be kept on file, for often it is important to know how long 
an animal has been reacting and how high, if the most accurate 
appraisalaof her status is to be made. This would not bar the 
term “accredited” for herds that show tests consistently negative, 
but it would give a man, who is in the process of cleaning up, 
some recognition and enable him to sell his cattle for exactly 
what they are. This could be official if it is deemed wise or 
necessary. Temporary loss of accreditation, which might be 
due to  a single temporary reaction, would not be unduly severe 
as far as the reputation of the herd is concerned. 

Cattle-owners .and milk-consumers should be very grateful 
that scientific researches have revealed definite information 
relative to the etiology, course, diagnosis and control of Bang 
abortion disease, which will serve as a foundation for a workable 
method to detect and eliminate infected animals. Further, 
this knowledge points out with great clearness how sound herds 
can be protected, how new herds can be assembled free from 
disease and how public sales may be conducted on a safe basis. 
If these truths are recognized and squarely faced, undulant fever 
will disappear, and dairymen and cattle-dealers will find them- 
selves operating on a much higher plane of conduct and in har- 
mony with modern sanitary laws and requirements. 
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DISCUSSION 
PRESIDENT CARY: To discuss this paper I shall first. call on Dr. A. 17. 

Hardy, Acting Assistant Surgeon of the United States Public Health Scrvicz, 
Dr. Hardy! (Applausc) 

DR. HARDY: I presume that I have been asked to discuss Dr. h!€oore's 
paper bccause of our investigations of undulant fever in Iowa. For this reasoE 
I do not hesitate to report somewhat briefly our investigations and indicate 
some of our findings. 

The first case of undulant fever was recognized in Iowa just about two years 
a 0. At that time even physicians were somewhat skeptical of the accuracy 
of the diagnosis Six months later a case was admitted to the University 
Hospital with a diagnosis of typhoid fever. The Widal test was found to be 
negative, the stool and blood cultures failed to show typhosus but melitensis 
was isolated from blood cultures. From that time, the State Laboratory has 
routinely examined for undulant fever all blood specimens sent to the labora- 
tory for agglutination tests for typhoid. The result has bcen that a consider- 
ably greater proportion have been found to be positive for undulant fever than 
for typhoid fever. 

In the eighteen months in which this procedure has been carried on, the 
diagnosis has been established in over 150 cases, and the number, I may say, 
is considerablv greaker in recent months than in the earlier months. 

It is also interesting to know that the physicians naturally have been unusu- 
ally interested in these cases; most have been scen by more than one practi- 
tioner and a good many by the State's best consultants. In no instance after 
undulant fever was suggested as a diagnosis was any other diagnosis made. 
Perhaps I should qualify tbat by saying that therc were two cases in which it 
was known that undulant fever was complicated by malignancy. Barring 
these two cases, no other diagnosis was made. 

The clinicians of the State are agreed that clinically these infections are 
undulant fever and nothing else. Blood cultures have been rather difficult 
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to get, in view of the fact that the cases have been very widely scattered over 
the State. We have, however, obtained some cultures and have obtained the 
organism from seventeen of the cases. I may say that in those cases close at 
hand, where conditions were satisfactory for reliable bacteriological study, 
the cultures were positive in a high proportion of the instances. 

I think it is rather generally agreed by the practitioners that they have been 
seeing cases of this type for many years past. Just yesterday, when I was 
attending a clinic held in northern Iowa, one practitioner said, “Haven’t all 
these cases of atypical typhoid in which we have had negative Widals been 
undulant fever?” Probably they have ben. Indeed, frequently we have 
been able to establish a diagnosis of undulant fever in cases that have occurred 
within a year which have gone undiagnosed or were given an unsatisfactory 
diagnosis. It is no new disease that we are finding therz, but we are merely 
recognizing one that has been there for an uncertain number of years. 

Very early it seemed apparent that an epidemiological investigation should 
be undertaken in these cases. This was made possible throu h the financial 
cooperation of tbe United States Public Health Service. d e n  a few cases 
only were being recognized, that is, in the. early months, it was comparatively 
easy for one person to investigate thi? cases and obtain blood specimens from 
animals that seemed to come under suspicion. As more and more cases w6re 
baing recognized, it became more and more difficult to investigate all these 
cases: a proczdure which indeed at  the present time seems highly desirable. 

Therefore, those who were interested in the human side appreciated deeply 
the desire and willingness of those in the State interested in animal industry 
to cooperate, and at  the present time I believe we are beginning on a plan 
that will work out very effectively. I think I may just briefly sketch this 
plan: Blood specimens are examined by the agglutination test for undulant 
fever in only the State Laboratory. In this way we get in touch immediately 
with the cases that are diagnosed in the State. Following that, either I or my 
assistant will make an investigation of the case. This cannot always be done 
immediately, because the cases are very scattered and it, would keep both of 
us running all the time if we tried to make the investigation immediately. 
But within the course of the disease or during convalescence, me do make the 
invzstigation. 

Some stock will be brought under suspicion. Dr. Malcolm has prepared a 
request for examination of stock. We explain it to the farmer, for i t  is usually 
in a farmer’s bome where we find undulant fever or he has it himself, and 
invariably he appreciates greatly this attempt that is being made to trace the 
source of his or his family’s infection. Occasionall a dairy herd will be very 
deihitely brought under suspicion. That is more &cult to handle and must 
be handled more cautiously. I have found, however, that dairymen are, as 
a whole, concerned for the health of their patrons and will be quite willing to 
coopcrate in any investigation which has as its aim the protection of the 
public health. 

One must bear in mind, however, that this investigation must be done in 
suGh a way that the dairyman’s roducts mill not be brought under great 
suspicion, and it can be done in sucg a way, though it is quite difEcult at times. 

Wben these requests are signed, I send them on to Dr. Malcolm. Dr. Mal- 
colm directs one of the assistant state veterinarians in the county in which 
the case occurs to make the examination. I send the blood tubes and needles 
for collectin the blood specimens to this veterinarian. After the specimens 
are collectef (which, by the way, are taken in duplicate), one from each 
animal is sent to the State Laboratory and the other is sent to the Veterinary 
Research Department of the Iowa State College. The results of the findings 
will be filed with the State Department of Agnculture. 
As I say, at the present time we cannot tell you how well this plan will work 

out, but I think we all are very optimistic for the future, and certainly we have 
been, and I think I may say for the others, we have enjoyed our contact in 
the approach to this problem. If this plan is continued for, let us say, two 
years, I think we will have very valuable information. 

For the health officials or physicians concerned with this disease I may say 
that we appreciate very keenly the hearty coopzration that is odered in the 
study of this problem which we now recognize as an important health problem. 
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I should like to say one word regarding the importance of undulant fever, 
and I do it for this reason: Just the other day, in discussing the problem with 
a man keenlv interested in it and closely connected with the live stock industry, 
he made thk statement, “Well, if they do occur, the infections are no more 
important than a severe cold.” No statement could be further from the 
truth. It is true the mortalit is not high, though four of the 150 cases in 
Iowa have ended fatally; the $.nation though is very prolonged, not always, 
but on the average. The average duration of the cases in Iowa which have 
apparently terminated has been about three and one-half months, some last- 
ing over ten months. As a matter of fact, there are two cmes that have been 
sick for ten months and are still sick. I will assure you that no one needs to 
see very many of these cases to appreciate not alone the physical discomfort 
involved but the utter disappointment and despair with this seemingly never- 
ending disease and will appreciate that it is ur&nt that every means be taken 
to prevent its occurrence. 

I should like, if I might, to add one further word to what Dr. Moore has said 
regarding the occurrence of undulant fever in the United States. Let us bear 
this in mind: In 1926 undulant fever in the United States was a medical 
curiosity. No one suspected that it occurred at all frequently. In 1927, 
somethine over 100 cases (not as many aa 125 cases) were recognized. In 
1928, tdung only about the first @ht months of the year we know that there 
have been at least 350 cases rccogmzed, aqd I cer$mly t k k ,  before the year 
is done, there will be at least 500 cases recognized in the Umted States. More 
than that, in every state where effective measures are taken to obtain the 
recognition of undulant fever, a number of cases have occurred. The occur- 

‘rence or the apparent occurrence of undulant fever is directly related to the 
measures taken for its recognition. 

I may say further that in no state is there any evidence that the infection 
does not occur. In those states where no caae has been recognized, no measure 
has been adopted in order to obtain its recognition, and until a state can say 
that there is no undulant fever, they must now prove that it does not occur, 
because we have evidence that wherever it is looked for it does ciccur. It is 
merely a matter of guess as to what tbe future findings will be, or how preva- 
lent undulant fever will prove to be. 

Regarding the source of this infection in the United States, I shall dismiss 
the oat as a source, though there are infections in the southern states which 
we 6io trace back to goats. However, I am entirely in agreement with the 
impression left by Dr. Moore. Certainly our experience in Iowa does not allow 
us to say that cattle are the only, or perhaps even the chief, source of the 
infection. We do recognize that cattle are a source, but we have, in Iowa at  
least to take hogs very definitely into consideration. Nor do I think that w.? 
are iustsed in Iowa in assuming that milk is the most common factor for 
consideration. Taking this fact into consideration, of the 125 cases, 97 were 
males and the rest females. Of those cases occurring on the farms,’there were 
58 farmers and only 8 farmers’ wives. On the basis of a milk-borne epidemic 
you cannot explain that evidence. It is very clear that the men who are 
exposed to the infection through caring for infected stock, through handling 
infected meat as in packing-houses, are very liable to acquire the mfection. 

It is true there is a certain proportion of the cases, about a third in number, 
in which the only source for the infection that we know at present is through 
the use of raw milk. 

I should at  least like to leave my own impressions that we cannot at the 
present time lay the whole blame on cattle or the whole blame on raw milk. 
The evidence, or a t  least our evidence, is not explainable on that basis. Per-‘ 
haps, if I may be allowed just one moment further, I could mention our find- 
ings in packing-houses in Iowa. 

We have now fifteen cases among packing-house workers which the physi- 
cians have diagnosed and on which we have laboratory confirmation. Because 
of tbis, in one packing-house we made a survey of apparently h d t h y  employes 
and 217 volunteered to have blood tests made. Of that 217,29 gave agglutina- 
tion titers of 1 to 80 or higher, maximum titers going up to 1 to 160. 

’ 



620 VERANUS A. MOORE 

I was in that packing-house yesterday and saw nine workers whom my 
assistant, Dr. Jordan, had not previously seen. Of those nine, one only failed 
t,o ive a history a t  least suggestive of undulant fever. In two cases it was 
ratfer doubtful. One had a history of lumbago and general symptoms. 
Generally, the common backache is associated with undulant fever. The 
other case was a Mexican who had been sick and I didn’t know,with what. 
The six othcr cases gave a clear-cut story of a previous infection with undulant 
fever. Even there in that city, in which several cases had occurred and the 
physicians were unusually on the alert to obtain its recognition, cases were 
being miss6d. How many cases in the United States are still in, that big list 
of missed cases is ,wholly a matter of guess a t  the present time. 

I am sure Dr. Huddleson will stress the importance of the porcine strain in 
causing human infection, but let us bear this in mind: The porcine strains 
must come from cattle and you must take the epidemiological evidence into 
consideration as well as bacteriological evidence. Bacteriological evidence is 
important, but you have to include the epidemiological evidence also. 

Clearly, then, here is a problem in which those of you interested in live stock 
sanitation and those interested in human healtb must, and with profit may, 
cooperate very intimately. It obviously is important that we obtain accurate 
knowledge so there may be a prevention of human infection without jeopardy 
to the animal industry. (Applause) 
PRESIDENT CARY: The next man to discusw this subject is Dr. I. F. Huddle- 

son, of Michigan State College. 
Dr. HUDDLESON: In order to learn more about the source of infection in 

man we have felt it desirable, from the very beginning, to learn more about the 
distribution of the different varieties, or species, which is a bctter term, of this 
abortus-melitensis genus in different animals, as to their occurrence in cattle, 
in the hog, in ths goat and in man. 

It has long bccn known and is now a fairly well established fact that there 
are three different spccies or varieties of this organism, that is, the melitensis, 
the porcine abortus strain and the bovine abortus strain. In the past it has 
been rather difEicult always to arrive at the classification of a given strain 
when it was isolated from a host; that is, if we should find a &rain outside of 
its supposed host, it would be rather difficult to say or explain its occurrence. 
We have not known very much about whether the porcine strains occur in 
cattle or whether the bovine strains occur in the hog or whether the melitensis 
may be found in the hog or cattle, or whether the porcine or bovine type may 
be found in the goat. 

We have conducted a study up to the present time on over 220 strains of this 
organism coming from different parts of the United States, from different parts 
of Europe, and from Rhodesia. We have so far  studied about 100 strains 
coming from the cow, and according to our method and classification, 86 of 
these s t r e  were of the bovine abortus type and 8 of them belong to the por- 
cine species. Of those 8, 2 were isolated from milk of the cow; one from the 
testicle of a bull and the others from aborted fetuses. Two of these 97 strains 
were melitensis. Not very much has been said about the melitensis in cattlc 
and little is known about the melitensis in cattle in this country. These two 
strains have been differentiated by all presently known methods of differentiat- 
in thestrains. 

%en we come to the strains from the hog. These havc been obtained from 
all parts of the Unitcd States and strains that I have obtained from Hungary. 
They have quite a bit of swine abortion in Hungary. I have twenty of these 
strains and all are of the porcine type. In other words, we have never yet 
found a bovine or melitensis species occurring in the hog. Of course it ma be 
possible if a hundred strains of porcine type from the hog were emmindwe 
might find the others, but so far there is a good indication that these other 
species do not occur in the hog. 

Then we come to man. I have not been able to obtain all the strains that 
have been isolated from man in this country, but this group represents prac- 
tically a majority of the strains that have been isolated so far. About 46 
strains have been examined outside of known strains of melitensis which have 
occurred in laboratory workers and strains coming from the southwestern part 
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of the United States. Of this number, 21 are of the bovine abortus type and 
25 are the swine or hog type. Of this 21, 15 have been isolated in Michigan, 
4 of them come from Rhodesia, one from India, one from New York State and 
one from Iowa. 

We have. never isolated the swine species from human cases in tbe state of 
Michigan. Most of the strains that I have studied from other states belong to 
the porcine type. Dr. Hardy has sent to mc 14 strains and 10 of them belong 
to the porcine species; 45 strains have becn examined from Europe, from 
countries bordering on the Mediterranean, and all 45 belong to the melitensis 
species. 

From the horse, two straina have been studied; one belongs to the bovine 
abortus type and one to the swine type. 

From the goat, 15 strains have been studied and all 15 belong to the meli- 
tensis species. In  one instance we found in a culture both tbe swine species 
and abortus species. 

The origin of the swine species in cattle is something that I cannot throw 
very much light upon. Did they come from the hog, or is the swine species 
occurring naturally in the cow? Do the hogs get this strain from associating 
witb cattle, or do cattle get it from associating with hogs? It appears that t4e 
swinz species occurs in certain sections of the country more than i~ others. 

We also have been interested in the pathogenicity of these three species of 
this genus, that is, in order to determine something about the relative virulence 
for man. In order to do that we have gone to the monkey as it is a well known 
fact now, from past history, that the monkey is a very good animal to study 
the pathogenicity of the melitensis on, because the type of disease which 
results in a morlkcy very closely resembles that which is found in man. From 
these studies we have found that the porcine specks is the most pathogenic of 
all. It is even more pathogenic than melitensis. 

When you come to the bovine abortus species, it is very difEcult to produce 
the disease in monkeys, at least what I should call the disease. It. takes re- 
peated feedings in lsrge doses of even neyly isolated strains or milk or even 
the stomach exudate from aborted f2tuses. The monkeys recover very rapidly 
from infection. If you let the monkeys m o  long enough after the symptoms of 
the disease disappcar and they disappear% about a week’s time, the agglutina- 
tion reaction of the monkey becomes absolutely negative. After this, of course, 
thc monkeys are not susceptible to any of the three species, even the swine 
species. 

It is rather difEcult to produce the disease with old strains of melitensis. 
In newly isolated strains wbich I have obtained it can  be done and even 
monkeys will recover from that. 

In the case of the porcine species, the monkeys never recover. In not a 
single case have I had one recover yet, although the studies have been rather 
limited. 

You may remember that Dr. Meyer, of Ca!fornia, did considerable work 
along this line back in 1920 or 1921. Of course, at that time, be was using old. 
cultures of abortus and swine specia. He had great difliculty in producing 
disease in monkeys. It took weeks and even months of constant feeding 
before he could produce anything like undulant fever in the monkey. (Ap 
plause) 
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PRESIDENT CARY: The next paper on this subject is “Suggestions for 
tional Control Measures for Bang’s Disease,” by Dr. T. E. Munce, president 
of the American Veterinary Medical Association, Harrisburg, Pennsylvania. 
(Applause) 

L . . . Dr. Munce read his paper. . . . (Applause) 



BANG DISEASE FROM A REGULATORY STANDPOINT 

By T. E. MUNCE, Harrisburg, Pa. 

Director, Bureau of Animal Industry, Pennsylvania Department 
of Agriculture 

The problems of prevention, control, and eradication of trans- 
missible animal diseases, including the diseases of poultry, are 
clearly duties of the federal and various state sanitary and 
regulatory organizations and are under their jurisdiction by law. 
Most states do have and every state should have such an organiaa- 
tion. For work of this nature to be successful, it must be con- 
ducted under a definite policy and must be properly administered 
from a central point. It should be supported by all individuals 
and organizations concerned. 

Bang disease of cattle is due to a specific cause which is trans- 
mitted from one animal to another. It is introduced into and is 
spread in herds through the introduction of infected animals. 
After its introduction into herds, the economic loss caused is 
probably not surpassed by that of any other cattle disease now 
prevalent in this country. These facts make Bang disease clearly 
one which should come in the class of diseases controlled by 
regulating the movements of infected animals. 

A definite knowledge of the nature of a disease must exist be- 
fore regulations helpful in a policy of prevention, control, and 
suppression can be intelligently formulated. Unless such knowl- 
edge is available, no successful policy can be pursued. It is not a 
wise policy for any state to draw up drastic regulations on any 
existing disease and offer no other solution unless the enforcement 
of these regulations will restrict said disease within the state or 
exclude it from the state. On the other hand, a state is justified 
in promulgating and enforcing such regulations as will cause 
economic live stock production by preventing the spread of a 
disease from one herd to another. 

We have known the cause of Bang disease for more than thirty 
years, yet, the definite knowledge needed for the formulation of 
proper regulations helpful in the control of this disease has been 
available for less than ten years. 

Beginning about ten years ago, principles were carried out in 
a few herds in Pennsylvania which subsequently became the 
principles involved in a definite plan for the effective control and 
622 

, 

. 

u 

c 



BANG DISEASE FROM A REGULATORY STANDPOINT 623 

4 

t 

elimination of Bang disease. The results obtained through carry- 
ing out these principles soon demonstrated to breeders, the 
difference in production between Bang-disease-infected herds and 
Bang-disease-free herds. This in itself is sufficient cause for the 
great demand which there now is for work of this character. 

In face of the fact that there still remains much to be learned 
in the study of Bang disease, the voluntary plan of control and 
eradication recommended in Pennsylvania is now beyond the 
development stage. A review of this development would be only 
to repeat what has already been said before this association. The 
paper one year ago by Drs. Barnes and Church reported that 
approximately 25,000 blood samples were tested for Bang disease 
in 1927; that testing was being done in 800 herds; that 250 herds 
were signed up under the Pennsylvania Plan; and that 49 herd- 
owners held certificates-"Bang Disease Free"-with an average 
of 34 cattle per herd. ' 

During the year 1928, there will' have been approximately 
40,000 blood samples tested for Bang disease; 1902 herds are 
being blood tested; 600 herds are signed up under our plan; and 
exactly 100 Bang-disease-free herd certificates have been issued. 
To our knowledge, only one break occurred during the current 
year. 

Thirty years ago, more or less effective plans were instituted in 
an effort to  control this disease and quite a number of variable 
nature have been instituted since. 

Any plan devised for the effectual control and eradication of 
Bang disease or any other transmissible disease must of necessity 
regulate the handling of infected animals. 

The most successful of the earlier plans were those based on the 
principles of sanitation. The most successful today have basic 
principles of sanitation, together with the application of the blood 
test to detect infected animals and includes the separation of the 
infected and healthy animals. 

It was only after the systematic carrying out of the previously 
mentioned combined principles over sufficient period of time that 
we were successful in the elimination of Bang disease from herds 
of cattle. In doing so, we took advantage of the existing available 
knowledge concerning this disease. 

The fact having been established that Bang disease is due to a 
specific cause, and also, that the disease, to some extent at  least, 
has a dangerous relation to human health; that a successful plan 
of prevention, control and elimination has been in operation for 
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some time, offers reasonablc justification for having protective 
regulations and regulations to prevent its further spread. 

A plan offering a means of finding Bang-disease-infected 
animals and requiring the removal of diseased animals from herds 
by disposal or otherwise, without placing restrictions upon their 
movements or regulating their place of disposal, is a most danger- 
ous weapon when used by advocates of other methods. 

That is exactly what the Pennsylvania plan was before Bang 
disease was proclaimed to  be a transmissible disease and regula- 
tions were promulgated which define what is meant by an in- 
fected animal and specify the manner in which infected animals 
must be handled. 

Yet, the Bang Disease Plan was an agreement between the 
owner and the Bureau, and while it permitted one owner who had 
reactors to sell them to another and possibly in each casc spread 
the disease, this was seldom donc because owners were advised 
differently and usually heeded the advice. (This advice might be 
considered an unwritten part of the agreement.) The fact that 
the plan did not specifically require proper disposal of reactors, 
and could not, because the disease had not been proclaimed 
transmissible, constituted an inconsistency in the Bureau’s policy; 
for, while it helped one breeder to get rid of this disease, it per- 
mitted its spread to other herds. Nevertheless, the plan did re- 
quire that reacting animals be separated on the premises or dis- 
posed of in a manner satisfactory to the Bureau. The voluntary 
plan thus, in most cases, served the purpose of regulations most 
easily and effectively enforced. That which is voluntarily done is 
usually done better than when compulsion is attempted. 

Unless the live stock owners show a willingness and participate 
voluntarily in the elimiaation of diseases, this end is difficult of 
accomplishrncnt by regulations. Those to be regulated should 
first understand and be in sympathy with enforcement regula- 
tions. Regulations serve as a protection to the enforcerncnt 
agents and afford a means of ovcrcoming the flare-backs of a few, 
in carrying out a program with which the majority are in sym- 
pathy. 

There is a 
distinct difference bctween health and disease, yct, the wall be- 
tween the two is not very high, that is, the resistance to disease is 
not very great in most cases. The best way to keep animals free 
from disease is to keep the cause and the susceptible animal apart. 
With these two together, the only mall which exists is the natural 

Sometimes regulations are improperly placed. 
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resistance of the susceptible animals. Regulatory bodies too 
often spend their efforts, to some extent at  least, in the wrong 
place; on the wrong side of the wall. We are prone to penalize 
the owner who is trying to eliminate disease and is already 
penalized-the man who can least afford to be penalized further. 
It is our duty to protect and assist rather than to penalize such 
owners. We euforce our regulations on the owner who has 
diseased animals and who is already suffering a penalty and 
possibly innocently. Why not penalize the owner who knowingly 
exposes healthy animals? He can do as much or more harm to 
the live stock industry than the other had done. If he is penalized 
a t  this time and the handling of his live stock regulated, it will not 
be possible for him later to cause other animals to be exposed. 
We should aim to build the mall higher between health and 
disease. 

That is esactly what we have aimed to do in Pennsylvania. 
The general policy of the Pennsylvania Bureau of Animal In- 
dustry involves individual policies for the prevention, control and 
eradication of the various transmissible animal diseases. In con- 
formity with this general policy, Rang disease is handled by the 
one plan devised for that purpose and by none other. Herds that 
do not or cannot fit into the requirements of this plan do not 
operate under it. We should not have one definite disease control 
plm and operate under a dozen plans. 

The policy of the Pennsylvania Bureau of Animal Industry for 
the prevention and elimination of Bang disease also involves 
regulations which supplement the plan. At the time of their 
adoption, we considered that these regulations were sufficiently 
stringent for a beginning. Such as they are, we have experienced 
no difficulty in their enforcement and mould not expect to ex- 
perience much difficulty if they ~7ere made considerably more 
stringent. I n  fact, we nom contemplate the proposal of more 
stringent regulations for the consideration and possible enactment 
into law by our next legislature. 

To those who are considering regulations on Bang disease, we 
would suggest the following as worthy of consideration: 

REGULATION FOR THE CONTROL, PREVENTION AND SUPPRESSION OF 
BANG DISEASE 

Regulation Number. ...................... 
Effective ................................ 

Section I 
Defining Bang Disease 

Paragraph 1. Bang Disease shall mean the disease wherein any animal 
is infected with Bang bacillus irrespective of the occurrence or absence 
of an abortion. 
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Paragraph 2. An animal‘shall be declared infected with Bang bacilluq if 
it has given a positive reaction to the blood test or any other recognized 
test for Bang disease; or if Bang bacillus has b a n  found in its body, 
its secretiom, or discharges; or if it has been treated with a live culture 
of Bang bacillus. Any animal which has aborted or shows physical 
symptoms of Bang disease shall be considered infected with Bang 
bacillus until such a time as it is proved negative to a recognized test 
for Bang disease. 

Section I1 
Restricting Infected Animals 

Paragraph 1. Arimals infectcd with Bang disease as defined in Section 
I of these regulations shall not be sold, given away, or removed from 
the premises except-under permit. Permits for the removal of infected 
animals will be issued by the Pennsylvania Bureau nf Animal Industry 
under the conditions that their destination shall be immediate slaughter 
or infected herds; or that their destination shall be such as not to e ose 
them to healthy animals. They should, however, be separatedxom 
healthy animals on the remises. 

Paragraph 2. Animals dec ted  with Bang disease, as defined in Section 
I of these regulations, shall be placed under quarantine, when such 
measure is deemed necessary by the Pennsylvania Bureau of Animal 
Industry to prevent the spread of said disease. 

Parflgrapb 3. In each and every caw wherz animals, infected with Bang 
&ease as defined in Section 1, are to be given away, sold, or offered for 
sale, the condition of their health shall be properly represented and 
they must be represented as infected animals. 

Sectpion I11 
Protecting Healthy Animals 

Paragraph 1. It shall be unlawful for any person to expose health 
animals to animals infected with Bang disease as defined in Section P 
of these regulations unless authorized by the Pennsylvania Bureau of 
Animal Industry. 

Paragra,,h 2. This section of these regulations shall, by “Healthy Ani- 
mals mean all bovine animds not infected wit.h Bang bease  as de- 
fined in Section I of tbese regulations. 

Section IV 
Entry of Injected Anamals 

Paragraph 1. Animals infected with Bang diseasz as defined in Section 
I of t hee  regulations shall not be brought into Pennsylvania except 
upon written permit from the Pennyslvania Bureau of Animal Industry. 

Paragraph 2. Animals brought in on such permit shall be subject to 
quarantine and state regulation immzdiately upon their entry into 
Pennsylvania. 

Paragraph 3. All bovine animals for entry into Pennsylvania for breeding 
or dairy purposes must havc beim tested for Bang disease within ten 
days, with a test recognized by the Pennsylvania Bureau of Animal 
Industry, or must come from herds recognized by the said Bureau as 
free from Bang disease and must be accompanied by a healthcertifi- 
catc. Each such health certificate shall be signed by the vetermarian 
who shall have made the test and shall contain a complete statement 
of the actual results of the test and a description for identification, of 
each animal tested, and the name and a d d m  of the owner or con- 
signor, the name and addrss of the participating laboratory, and.must 
be approved by the propcr rcgulatory officials of the state of origm. 

Section V 
iMalctng Tests Reportable 

Paragraph 1. All blood tests and all other diagnostic tests for Bang dis- 
ease in Pennsylvania shall he reported in writing within one week sftw 
such test to the Pennsylvania Bureau of Animal Industry at  Harris- 
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burg. Each report shall be signed by the person who shall have made 
the test and shall contain a complete statement of the actual results 
of the test, a description for identification of such animal teated, and 
the name and address of the owner, and shall contain the name and 
address of the participating laboratory. 

Section VI 
Control of Biologics 

Paragraph 1. It shall be unlawful for any person to manufacture for 
sale, or sell or offer for sale, any biological roduct intended for diag- 
nostic or therapeutic purposes with anima{, excepting upon specific 
permission to do so from the Pennsylvania Bureau of Animal Industry- 
a t  Harrisburg. 

Paragraph 2. No person shall inject into or otherwise administer to any 
domestic animal, any live germs of a kind virulent for man or animals. 
excepting upon specific p e r k i o n  to do so from thc Pennsylvania 
Bureau of Animal Industry a t  Harrisburg. 

Section VI1 
Sale and Use qf Bzologics 

Paragraph 1. The holder of a permit to manufacture biologics shall report 
to the Pennsylvania Bureau of Animal Industry, Harrisburg, Pa., witbin 
one week, each sale of any biologic designed for the diagnosis or treat- 
ment of Bang disease. 

Paragraph 2. The holder of a permit to administer any biologic for the 
treatment of Bang disease shall report to the Pennsylvania Bureau of 
Animal Industry, Harrisburg, Pa., within one week, a record covering 
each animal so treated, the name and addrm of the owner of the animal, 
and the namc of the manufactursr of the biologic used. 

CONCLUDING REMARKS 
In conclusion, we wish to impress upon regulatory officials the 

necessity of having a definite policy for the prevention, control 
and eradication of Bang disease before promulgating regulations. 
Rules and regulations designed to aid in the prevention, control 
and eradication of Bang disease should be drawn and enforced so 
as not to penalize or make it a hardship for the owner who is 
interested in and making a conscientious effort toward the era- 
dication of the disease. Regulatory officials should be prac- 
tical as well as thorough and use common sense in enforcing 
regulations and quarantines. 

Regulatory officials should do more than this-they should 
familiarize themselves with the problems of the Iive stock and 
poultry industries, so that they mill understand the effect of 
disease control measures upon the development and future wel- 
fare of these industries. I n  other words, in drafting and enforcing 
laws and regulations designed to prevent, control and eradicate 

' transmissible diseases, regulatory officials should always consider 
the interests of the live stock and poultry industries, along with 
the interests of others concerned, otherwise, regulations may be 
promulgated that will be more injurious in the end than the 
disease. 

' 

- -  
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We make it a practice in Pennsylvania to submit our proposed 
regulations to intelligent and interested breeders, leading veteri- 
narians, our Veterinary School and State Agricultural College 
teaching and extension staffs, farm paper editors, Grange ol'ficials, 
and others interested in the subject covered for the purpose of 
getting their views and suggestiorm This procedure has proved 
advantageous because first, it enables our Bureau to obtain ex- 
ceedingly helpful and practical suggestions and, second, it has 
given those consulted, a part in drafting the regulations and they 
become more interested than otherwise and lend their influence 
and support in enforcement. 

Most violations are the result of lack of knowledge or failure to 
appreciate the importance and necessity of the regulations. In 
this connection, Mr. A. J. Glover, editor of Huurd's Dairgrnun, 
a member of this association and a close observer in live stock 
matters, has this to say: 

The subject of handling diseased animals so they will not spread it to 
all the berd is of great importance and too much cannot be said about it. 
The difEculty is to get the average man of the farm to comprehend the 
necessity of quarantine. ,The veterinarian, as I consider him, does two 
things-he treats diseased animals and he teaches how to kccp them 
healthy. It is, I believe, the concensus of opinion that it is mom impor- 
tant to teach people how to keep animals healthy than it is to be able 
to treat diseased animals. It is for this reason that I would emphasize 
proper feeding and sanitation. 

Therefore, in organizing to enforce disease control measures 
the regulatory officials should provide means for giving the regula- 
tions wide publicity, so that the public will understand what is 
required and the reason. Most people will support- a proposition 
if they understand and appreciate its necessity and advantages. 

The local practicing vetcrinarian should be duly considered in 
any plan or regulations which may be adopted for dealing with 
Bang disease or other transmissible diseases. Friendly intcrest 
and support are essential if any control or eradication program is 
to be successfully launched. 

The local veterinary practitioner occupies an intermediate 
position between the regulatory officials and live stock and 
poultry owners. His influence can be used to advantage by 
regulatory bodies in establishing necessary confidences in disease 
control and eradication work among live stock and poultry 
owners. Furthermore, no disease control plan or regulations can 
be successful without the confidence, cooperation and support of 
both owners and practicing veterinarians. 



C 

c 

C. 

BANG DISEASE'FROM A REGULATORY STANDPOINT 629 
% 

The method for handling Bang disease in Pennsylvania, over 
a period of years, has proved to be effective and we commend it to 
those interested in the prevention, control and eradication of this 
disease. 

DIECUSSION 
PRESIDENT CARY: The first to discuss this will be Dr. C. P. Fitch, of St. 

Paul, Minnesota. 
DR. C. P. FITCH: A discussion of a paper sometimes means the presentation 

of another paper. I trust that I shall not fall into that group. I do wish, 
however, to call your attention to certain evolutionary processes that have 
gone on in this association during the past two decades. 

The problcm of the control of bovine tuberculosis has been discissed by 
this body during that period. In th3 beginning there was very little to  be said 
in regard to the regulation and cradication of that iDfection. Each state was 
left to its o m  devices in regard to how that. discase should be controllcd. It 
was not until 1918 that anything likz a uniform plan was adopted, and It was 
not until several years later that the area plan was formulated and put into 
operation. I think all of you who are sitting in this room a t  the present time 
and who attended a meeting of this association about ten years ago remember 
that this body refused to recognize bovine infectious abortion due to the Bang 
organism as an infectious disesse. The time has passed when that attitude IS 
held by those in the control of infectious diseases of animals in this country. 
We havc come to recognize that this infection is a transmissible dmease and 
that in many respects it bears close similarities to t-hat of tuberculosis. 

Not many years ago tbe human element had no part in the control program 
of this iafcction. This morning we havc been told definitely of some of these 
human contacts, and evcn yet we do not know what they all are. The time 
has comc when every state or province on this continent shou!d take definite 
cognizance of the disease due to the Bang organism and initiate in its own 
respective commonwcalth those rules, regulations and laws which are necessary 
to suppress it propcrly. Every commonwealth that refuses to do that is 
standing in its own light, and unless it does make progress it will be in the 
background in the not distant future. 

There were one or two things that werc brought out in Dr. Munce's paper 
that I wish to reemphasize. One of them is the accuracy of the agglutination 
test, and other tests uscd in reco nition of this infection; and second, the con- 
trol of the use of vaccines in han8ina this disease. We have generally come to 
view the use of bacterins as relatively inefficient in the control of this infec- 
tion. They have fallen into the discard pretty largely. Vaccines are used 
still, but we are not going to control this infection until those products are put 
under the control of the regulatory officials of the various commonwealths. 

Researches have shown that these products, when injccted into the animal 
body, produce spreaders and immune spreaders, such as Dr. Watson spoke-of 
in relation to tuberculosis yesterday, the most dangerous group to be consid- 
ered in the control of any infectious disease. Finally, this diseasa is much 
easier to control, in my opinion, than tuberculosi:. 

In  an experiment which we have run for five years a t  the University of 
Minnesota, we have kept two groups of cattle, one infected and one clean, 
separated by not more than fifty feet, the only essential thing being that 
there was to be no direct or physical contact between these two grou-ps. 
We have maintained in the infccted group approximately ten animals dunng 
this period, and in the clean group about twcnty animals of breeding age. 
During.this period of five years, there have been only thrce infections in the 
clean group and not a single infection since April, 1926. These two groups 
of animals are taken care of by the same individuals. No particular precau- 
tions are taken such as dipping the feet into a disinfectant by the individuals 
who take care of them. They are cared for by ordinary farm labor, and, as I 
told the group the other day, university farm labor is of the mokt ordinary 
kind. (Laughter) 
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All the drainage from the infected group is to the clean group, and in order 
to prove or to learn something as to the virulence of the infection in the infected 
group, we placed three animals from the clean group in the infected group 
last-August and September. These three animals have in ever instance 
become infected, two have aborted and one calved ten days- ea& and we 
isolated. the organism from the placenta, indicating the virulence of the 
dlsease in the infected herd. 

This disease does not spread as readily as does tuberculosis. We have to 
do something with the infected cow and we believe that the segregation plan 
for the control of this infection, based upon testing and the production of a 
clean herd, when such regulations and laws have been instituted, will protect 
these individuals and is a workable plan and its efficiency has beep demon- 
strated. (Applause) 

PRESIDENT CARY: The next is a Aport of the Committee on Infectious 

. : . Dr. Giltner read the report. . . . (Applause) 
Abortion, by Dr. Ward Giltner, Chairman of the Committee. 

REPORT OF COMMITTEE ON INFECTIOUS ABORTION 
Part I 

DR. WARD GILTNER, Chai;man, East Lansing, Mich. 

0 

Dr. George H. Hart, Davis, Calif. 
Dr. C. P. Fitch, St. Paul, Minn. 

Dr. C. H. Case, Akron, Ohio. 
Dr. R. R. Birch, Ithaca, N. Y. 

Dr. M. F. Barnes, Hamsburg, Pa. 
Your cornmittee has been impressed with the importance of two aspects of 

the bovine infectious abortion problem: tbe susceptibility of man to the 
causative microbe and the present status of control of the disease. Rather 
than include in this report an inadequate treatment of these two subjects, a 
special pro@am has %een provided; and we hereby acknowledge our indebted- 
ness to all those who have participated in the program. 

Your committee does not undertake to make any definite statements 
relative to the danger to public healtb from Bang’s abortion disease, but it is 
certain that the public is aroused to the possibility of danger so that the con- 
trol of this disease becomes a more and more pressing problem. It is our 
judgment that raw milk will not meet with public approval unless it comes 
from abortion-free herds. Pasteurization is recommended for milk from known 
infected herds and milk of doubtful origin. 

In an effort to throw still further light on the subject of control, your com- 
mittee has made a statistical study of biological preparations commercially 
Fvailable for curative or preventive treatment of this disease, and incidentally, 
in certain cases, of its complications. It must remain for mother occasion to 
summarize the results of immunologic investigations by non-commercial 
research agencies. 

A STATISTICAL S ~ Y  OF BIOLOGICALS FOR INFECTIOUS ABORTION 
The Bureau of Animal Industry of the U. S. Department of Agriculture had 

issued licenses, by 1927, to 24 firms (table I) to manufacture and sell biological 
preparations for the prevention or treatment of Bang’s disease in cattle and 
swine. These preparations are sera, bacterins, and vaccines although they 
are designated by 23 different names, most of which are obviously intentional 
or chance diiTerences in the arrangement of the same descriptive words.* 
There are only three preparations of sera, 26 reparations of bacterins (in- 
cluding one serobactm) and 17 Preparations ofvaccines (including one sero- 
vaccine) for cattle and 12 preparations of bacterins for swine. There is one 
%reparation, “abortion mixed bacterin,” for which an animal is not specified. 

our makers of bacterins (bovine) make two preparations each, one being 
designated “mixed.” The statistics on the manufacture of these products 

1 

c 

*The report of the Committee on Veterinary Biologics of the A. V. M. -4. (Jour. of the A. 
V. M. A., Oct., 1928, p. 735) reoognieea the chaotic stnteof nomenclature in thw COMeCtlOU. 
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TABLE I-commerciaz bWlOgk8 for abortion in Cat&? a d  8Wim 

cd 

8 

3 

z 
B g 

-- 
A 
B 
C 
D 
E 
F 
G 
H 
1 
J 
K 
L 
M 
N 
0 
P 

S 
T 
U 
V 
W x 

Totals 

8 

-- 

Grand 
totals 

over a nine-year term show that anti-serum for abortion plays a neghgible 
role Inathe treatment of this disease. This is the case also with bacterms for 
swine abortion. Except for 1927 (table II), the number of doses of bacterins 
greatly exceeded that for vaccines; but there is a considerable tendency 
toward falling off in the total output of bacterins, while there is an equally 
marked rise in the output of vaccines. This situation reflects the commercial 
intmpretat.ion of the general tenor of scientific sjatements and the advice of 
some practitioners for the past few years, viz., that bacterins are practically 
valueless-but not harmful except as they interfere with the type of control 
work based on the agglutination tat; and that certain vaccines may have 
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ABORTION 
BACTERIN 
(PORCINE) 
(DOSES) 

TABLE II-Commercial production of biologics for abortioiq 191 Q-1997 

ABORTION 
VACCINE 
(BOVINE) 
(DOSES) 

YEAR 
BOVZNE ABOR- 

(DOSES) 
TION ANTI SERA 

ABORTION 
BACTERIN 
(BOVINE) 
(DOSES) 

1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 

1,123 
1,198 
337 

1,126 
3,749 
3,530 
3,316 
3,890 
4,363 

232,600 
364,545 
173,611 
220,697 
120,439 
168,494 
134,357 
260,152 
162,207 

400 
10,630 
11,355 
14,479 
9,094 
5,253 
7,039 
10,468 

~- 

22,843 
15,353 
22,932 
31,909 

, 74,085 
59,785 
54,381 
193,203 

43,720 

some immunizing power, as indiciated by lowering the abortion rate, although 
they sometimes do collateral damage. 

A study of commercial biologics for Bang’s disease shows that (table 111), 
as far as claims are concerned, there is a tendency toward modesty-recom- 
mendations rather than claims are made. Most of the preparations are frankly 
for preventive treatment only, but mixed bacterins are offered for their cura- 
tive powers also. There is a wide variation in sources of cultures and in methods 
of manufacture of the different products. If there is a best,* it is obvious that 
not all the manufacturers are using the best. 

As far as concerns reliable statistical data to prove the value of these prepar- 
ations, none are presented. 

There does not appear to be oneness of mind in respect of the desirability 
of using avirulent cultures for vaccines or of the danger from virulent cultures. 

Your committee cannot recommend serums or bacterins as giving much 
promise in the control or treatment of this disease, nor can we recommend 
vaccines except for experimental study. 

We are. not ready to recommend vaccines as a part of the control program of 
this disease, but we do fed that they offer a very hopeful field for investigation 
under roper supervision and we recommend that government appropriations 
for sucg studies be made. 
THE PRESENT STATUS OF LEUAL CONTROL OF BOVINE INFECTIOUS ABORTION 

Table IV gives the results of a questionnaire addressed to all the responsible 
state authorities to whom we hereby acknowledge our appreciation for their 
courteous replies. The following questions were asked: 
1. What laws or regulations now prevail in your state? 

(a) Specifically for the control of Bang’s disease. 
(b) General laws or regulations. 

2. To what extent are theseenforced? 
3. To what extent do they offer protection against the disease? 
4. What new laws or regulations do you want, to make the control of this 

disease effective in your state? 
5. To what extent is it your hope that this disease may be controlled with- 

out laws or regulations? 
It is obviously very difficult to summarize the results of such a questionnaire 

in such a way that a defmite concensus of live stock sanitary opinion may be 
presented to you with our recommendations. The tabulation will undoubtedly 
mean different things to different interpretcrs. It seem to your committee 
that there is a growing interest in specific state legislation or in a realization 
that general legislation may and must bc used to control Bang’s disease. Thc 
evidence presented in the table shows that re ulatory officials are not ready 
for uniform legislation or regulations to controf this disease. There is enough 
evidence of failure to enforce specific legislation and of reluctance to use gen- 
eral legislation to support their position. Of course, legislation is feeble pro- 

I 
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CLAIMS FOR CURATIVE OR 
FIRM PREPARATIONS MADE PRBVENTIVE POWER 

DESCRIPTION OF MANU- EXTENT OF PROVED ARE LIVE-CULTURE 
FACTURE BENEFICIAL ACTION VACCINES VIRULENT? 

~~ ~ ~~ 

Anti-bovine abortion 
serum 

Bovine abortion sero- 
bac1,crin . 

- 

Bovine abortion sero- 
vaccine 

Bacillus abortus 
bacterin 

Abortion vnccinc 

Anti-abortion serum 

TABLE 111.-Report of questionnaire sent to licensed mnufacturers 

No  definite claims for any From cattle hyperimmun- No reliable statistical 
product. Imparts a passive ized with 6 different strains evidence 
immunity. of living 23. abortus 

To mezt demand of those Single strain grown on Do not URC virulcnt, cultrirc. 
reluctant to usc R livc cul- neutral glycerin-agar. Pur- 
turc vaccine ity tested; killcd by heat. 

Standardized, sensi t ized 
with anti-abortion scriim 

For use in infected herds; Similar to ,above. Not 
better than bacterin killed 

Sold as prophylactic 

Considcrrd d:mgcroils 

- 

,I 

Cultures from cases grownNo data on efficiency; 
in special potato bouillon; one of largest selling 
killed chemically products; field reports 

indicate value 

No curative. On all females Not divulged - differcnt Unable to give rcliablc Aviruler t 
in infected herds, will re- from any ordinarily em- statistical e v i den  c c . 
duce abortion rate to 5 %  ployed Some favorable statis- 
or less. Simultaneous treat- tics submit t ccl 
ment for non-infccted preg- 
nant animals and valuable 
pregnant cows - --- 

. Hyperimmunizing horses 

A 

- 
B 

- 
C 

- 



D 

- 
E 

- 
F 

PREPARA~ONS MADE 
4bortion vaccine 
,Bovine) 

bee-injection 
nethod of killed 
:ultures 

Jingle-injection 
nethod of live orgap- 
SmS 

hbortion bacterin 
nixed (bovine) 

Abortion vaccine 
(bovine) 

Abortion mixed 
bacterin (swine) 

Abortion bacterin 
(bovine) 

Antiabortion bacterin 
(bovine) 

G 

- 

TABLE III.-Continued 

CLAIMS FOR CURATJYE OR DESCRIPTIONOFMANU- -TENT OF PROVED ARE LIVE-CULTURE 
PREVENTIVE POWER FACTURE BENEFICIAL ACTION VACCINES VIRULENT? 

Preventive only Complete description of Still experimental 
both prepsrationa submit- 
fed 

For pregnant animals, value Pure culture of B. aboTEusl' 
not emphasized trikresol-kdlt+; standard- . 
For badly infected herds Purit and identity estab- Favorable reports from 
on non-pregnant corn and lishec( standardized 
virgin heifers 

To cattle no knowledge of 
bad effects 

ued and punty checked - 
veterinarians 
-- 

For the preventive treat- Killed at 60" C., 1 hr., 0.6% Have reports only from 
ment of contagious bovine phenol added; 2 yr. potency vets. the =jority of 
abortion whom claim desired re- 

sults  are^ obtained 
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 EXTENT OF PROVED 
1 BENEFICIAL ACTION 

a 

For the prevention of con- 
tagious abortion of cattle. 
for use on virgin heifers and 
non-pregnant cows in affec- 
ted herds 

9 

B. obortus of bovine origir 
grown in beef extract brotk 
at  pH 7.5; to be usec 
within 4 months 

Tasm III.-Con:nued 

From general reports, 
very succasful in con-of 
Crolling losses 

Cannot tell to what ex- 
tent it gives satisfac- 
tion. Steady demand 

FIRM 

G 
- 

- 
H 

Seen no evidence of spread 
infection from usc of 

vagcine 

. I 

- 

CLAIMS FOR CURATIVE OB 
PREVENTIVE POWER 

For the preventive treat- 
ment of porcine contagiotu 
abortion and its complica- 
tions 

terin (swine) 

DESCRIPTION OF MANU- 

B. abortus, 50%; Staph. 
25%;; Streptococci, 25% 
all of porcine origin. On1 
dose of 10 cc 

FACTURE 
ARE LIVE-CULTURE 

VACCINES VIRULENT? 

Abortion vaccine 
[bovine) 

Bacillus abortus 
Dacterin (bovine) 

Bacillus abortus 
vaccine (bovine) 

Abortion bacterin 
(killed culture) 

May be employed wit1 
safety for infected cow, 
during pregnancy 

Recommended for activt 
immunization of cows in 
infected herds 

Prophylaxis-3 doses t c  
establish a strong immun- 
ity, given two weeks bcforr 
animal is bred 

Cultures from field cases 
good antigenic value. Nc 
attempt to attenuate. A 
whole culture vacciue, no1 
a suspension in saline 

Seven strains of B. ~bortui  
(2 from 13. A. I., 4 from am 
expt. sta., 1 from vaginal 
discharge of cow). Puritj 
established; grown on gel% 
tin-hormone-agar; devital- 
ized by heat (not killed), 
trikresol added and steriliti 
determined. Toxicity te& 
on animals 

Virulence 'not known st 
time of use. No serious 
results on cattle injected 60 
dpys before breeding 

recommended as bein 

mals 



I 

~ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~  

hE1~Al tAl ' IONS MADE 

Bovine abortion 
bactcrin (mixed) 

Bovine abortion 
vaccinc (live culture) 

hborlioti inixcd 
baclcrin (bovinc) 

Abortion bacterin 
(bovine) 

Abortion vaccinc 
(bovine) 

- 

FIRM 
CLAIMS FOR CURATIVE OR DESCRIPTION OF MANU- EXTENT OF PROVED 

PREVENTIVE POWER FACTURE BENEFICIAL ACTION 

No outstanding claims. No General routinc methods. Nothing official; lettel 
exaggerated statements. 13. abortus, 90%; strepto- state results good 
Should be administered to cocci, 496.; staphylorocci, 
pregnant cows to stimulate 1%; B. coh, 1% 
resistance against abortion 
infcction and metritis 

An immunking agcnt to be Mon-virulcnt culturc of live Nothing official. Lei 
uscd on virgin heifers and B. abortus, testcd for viru- ters state results good 
non-pregnant cows in in- lence and antigenic powers; 
fected herds grown on liver broth. Cul- 

tures from various sources 

No claims Purc cultures of B. abortus, Reports from customcr 
Staph. alba and a w e u s ,  gcnera,lly satisfactory 
Str. .pyogenes, B. coli (all of 
bovine origin); grown on 
solid media, tested for 
purity and standardized, 
killed with 0.3% trikresol 

above) 4 

3 injections 

Used only in infected herds Sce above. 
on virgin heifers and non- killed. One injection 
pregnant cows, at least 2 
months before breeding. 
No claims 

No claims B. abortus culture (see See above - 

- 
Culture not Sec above 

TABLE III.-Continued 

8 i 

ARE LIVE-CULTURE 
VACCINES VIRULENT? 

Non-virulen t 

- 

Non-virulent. No report of 
danger 



CLAIMS FOR CURATIVE OR 
PREPARATIONS MADE PREVENTIVE POWER 

DESCRIPTION OF MANU- EXTENT OF PROVED ARE LIVE-CUT~TUHE 
FACTURE BENEFICIAL ACTION VACCINES VIRULENT? 

t 

Mixed abortion bac- 
Lerjn (bovinc) 

M 

- 
Y 

Recommended for pregnant B. abortus grown on beef- 
cows where abortion exists broth glycerin-agar, washed 
Promise it will save enough off with culture of B. coli 
calvcs to pay for its use and killed at 60" C. for one 

hour 

R 

- 

Abortion vaccine 
(bovinc) 

Ahortionbacterin 
(bovine) 

Promise succcssful results Grown as above. Wash off In local dairy herds and Virulence not tcstcd. Do 
in 94% of aborting cows with 0.85% NaCl solution range results not recognize danger from 
following first treatment. Must stimulate agglutinins 100% perfect. No bad virulent cultures in in- 
Use on open cows in in-in 25-cc dose. Preparedrcsults fec ted herds 
fected herds 60 days before only as ordered, to be used 
breeding within 10 days 

Not based on own experi- 
menta or on ficld tests but 
on statements by authori- 
ties 

cattle, 

-- 

_____ 

Bovine abortion 
bacterin (mixed) 

Convinced it has merit in For 5 each of strains of B. 
reducing abortion and miti- abortus, B. pyogenes, B. 
gating cotyledonitis and coli, Staph. aureus, Staph, 
placentitis if properly used albw, and streptococcue 

from B. A. I. west and 
northeast, grown on agar, 
washed off with saline and 
killed; purity tested and 
bacteria count checked 

Abortion mixed 
bacterin (swine) ' I  

only in herds where 
(bovine) diagnosis has been 

Do not believe nborlion 
vaccine free from d:mg;cr 

Personal trials such that 
it is conscientiously re- 
commended 



- 
FIRM 

R 
- PREPARATIONS MADE 

Bovine abortion 
vaccine 

Abortion mixed 
bncterin (bovine) 

Bovine abortion 
mc teria 

Live. culture abortion 
vaccine 

s 

- 
V 

TABLE 111.-Continued 

CLAIMS FOR CURATIVE OR DESCRIPTIONOFMANU- EXTENT OF PROVED ARE LIVE-CULTURE 
PREVENTIVE POWER FACTURE BENEFICIAL ACTION VACCINES VIRULENT? 

None. Refer to work of No evidence ;that live cul- 
research men ture vaccines are dangerous 

-- 
For prevention of con- Standard methods of bac- Quite beneficial for pur- Live culture vaccines re- 
tagious abortion and pre- terial vaccine production poses stated-particu- garded as dangerous; al- 
vention and treatment of are followed larly in mammary and ways foiincl them to ba 
accompanying infections of uterine infections dead 
udder, womb, etc. Par- 
ticularly adapted for use in 
garget and similar condi- 
tions 

Indicated for immunizElr B. abortus, 80%; Str. pyo- No evidence checked 
tion of cattle against, infec- genes, 6%; B. coli, 6%; by controls of personal 
tious abortion, due to 8. Staph. albus, 4%; and test9 on either product 
abortus, and metritis Stuph. aweus, 4%; rown-only information is 

in bouillon. B. a%ortusfrom field results (not 
grown 14 days and forma- given) 
lin killed.l Sterility test - 

Indications: €or the pre- B. abortus grown in bouillon See above No evidence that cultures 
vention of abortion ir for 14 days (virulent) are not danger- 
cattle; to be used on virgin ous. Use has not demon- 
heifers and non-pregnant strated that this product 
cows, 60, or better 90, days is dangerous 
before breeding 

b 



t 

PREPARATIONS MADE 

Abortion bacterin 

FIRIV 

w 
- 

CLAIMS FOR CURATIVE OR DESCRIPTION OF MANU- EXTENT OF PROVED ARE LIVE-CULTURE % 

For prevention and treat- Strains from B. A. I. and No individual evidence; Live cultures not used. 
ment of cattle abortion infected herda recently bo- large q u a n t i t y fur- Helpfulness not fully deter- 

lated. Grown on horsenished, not a singlemined. Some states pro- 
bouillon medium. H 7.6complaint hibit their use without 

Standard methods of pre- 
paration. Packed in alkali- 

PREVENTIVE POWER FACTURE BENEFICIAL ACTION VACCINE6 VIRULENT? 

8 -7.8, in triple distilletwater. special permit 

free glassware 

- 
X 

~~ 

Abortion mixed bac- 
terin (bovine) 

Useful in prevention and B. abortus, 35 billion; Str. 
treatment of mastitis and hemolyticus and viridans, 10 
metritis following abortion billion; Sta h. auras and 

dbus, 5 b&on; B. cola, 5 . billion; B.. pyog-8, 6 
billion (bovme strams) 

Abortion mixed bac- 
terin (bovine) 

Abortion vaccine 
(bovine) 

~ 

Recommended in herds 13. abortus, 50%; Strepto- Threequarters of vet- 
where infection is not ex- coccus, 15%; B. coh, 15%; erinarians report good 
tensive-in pregnant ani- and Staphylococcus, 20%; results (combined with 
mals grown in beef peptone for 6 sanitary, surgical and 

weeks or more; killed by medical procedure)  
heat (58" C.) or chloroform both as preventives and 
suspension method. Pre- curatives. Live cul- 
served in .5% phenol; 20-cc turea produce only 
single injection or 4, 6, and slightly higher degree 
10 cc at  week intervals. of unmunity. Compli- 
Tests for freedom from cations following abor- 
contamination tion are reduced 

Recommended in badly in- Grow low-virulency cul- See above Low virulence. Does not 
fected her& in non-preg-tures in beef peptone bou- produce permanent reac- 
nant animals only tors on abortion disease in 

oung animals in infected 
le&. Feel product is not 

- 

illon for about one week. 
Titration of media impor- 
tant. Culture ehould con- 
tain 20 billion bmteria dangerom 
Der cc 



STATE WHAT LAWS OR RECU- To WHAT EXTENT ARE 
LATIONS NOW PREVAIL THESE ENFORCED? 
IN SOUR STATE? 

- 
Alabama No rcgulations to con- 

trol or regulate this 
discwe 

Arizona None 

~- 

Arkansns 

-- 
Cn I iforn in, 

To WHAT EXTENT DC 
THEY OFFER PROTEC- 
TION AGAINST DISEASE? 

Tested 825 blood sam- 
plcs, 670 gave negativc 
rcaction, 155 positivc 

WHAT NEW LAWS OR 
REGULATIONS DO YOU 
WANT, TO MAKE 
COXTROL OF THIS DIS- 
EASE EFFECTIVE IN 
YOUR STATE? 

Hope to adopt plan 
similar to Pennsylvania, 
plan 

Importation, inspec- 
tion, quarantine, and 
condemnation of cattle 

TO WHAT EXTENT IS IT 
YOUR HOPE THAT THIS 

THEDISEASE MAY BE CON- 
TROLLED W I T H 0 U T 
LAWS OR REGULATIONS? 

Uniform state 
tions 

Any practical working 
plan 

A specific enabling act 

New rules to hc adopt- 
cd later 

regula-Control cannot be ef- 
fected without rigid 
laws and regulations 

Only in herds of cdu- 
catcd farmers 

It is hoped but not 
mticipe tcd 

- 
- 

Situation now rcquircs 
definite control by 
statute 

- 
Colorado 

Connecticut 
- I I 

Subordinatcd to tubcr. 
culosis control. 

L 

Gcneral stock laws 

Gcneral disease con- 
trol lawa for preven- 
tion, control, eradica- 
tion of transrnissiblc 
diseases 

Almost 100% To countics released 
from quarantine. Edu- 
cate farmers to buy 
young stock 

Supposed to prevent Restrict movement oj 
entrance and spread of infected cows; meas- 
transmissible diseases ures for eradication 

Delawarc Dclaware accredited Not compulsory 
herd plan 

IT0 owners dcsiring it, 
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QUESTION 4 

Additional laws would 
not be necessary 

Laws applying to 
trastate shipments 

In process of formation 

lbgulations are formu- 
lated 

STATE QUESTION 5 

Not at all 

in-Can not bc controlled 
without regulations 

Must have stata-wide 
lan of control backed 

Ey laws 

Very little 

Florida 

QUESTION 1 

Georgia 

QUESTION 2 QUESTION 3 

Idaho 

General. Authiriae S. 
L. S. S. Board to con- 
trol infectious diseascs 

~ 

Illinois 

Not a t  all 

Indiana 

Cont. abort. test. 
1dcnt.ificaation of ani- 
mals. Quarantine 

Iowa 

~ ~ ~~ 

Only in interstate ship- 
ment 

None. In cases of abortion the live stock sanitary commission 
orders segregation of infected animals 

None until an effectivc 
medicine or serum is 
found 

Authoriac tests of cat. 
tlc, disposition of cattk 

None /Nunc 
None u8 yet 

I I 

NOI~C mpccially for 
abortion 

General powers to con- 
trol infectious diseasa 

No laws as yet 
~ ~~ ~ ~~~~ 

Expcct to make legis- 
lation on the question 
this winter 

Kansas 

I<cntuck y None. However - 
Board has authority to 
pass regulations 

n 
0 

3 
M 

0 
Z 
b 
W 
0 w 
0 
Z 

m 

3 

E 



I STATE 

None unless a less 
cumbersome tsst is de- 
vised 

Controlled transfer of 
infected animals has 
been proposed 

Certain rules. Estab- 
lishment of abortion- 
free accredited herds 

None until sentiment 
is stronger 

Louisiana 

Maine 

Laws will be necessary 
later 

Maryland 

Little because they arc 
I not enforced 

Ahssachusett s 

Do not know where to 
start 

Mi c higni 1 

No hope 

- 
Minnesota 

Unlawful to sell cattle 
affected with inf. abor- 
tion 

Mississippi 

NO occasion to  test, it 
out as yet 

Missouri 

TABLE 1V.-Continued 
I I 

QUESTION 2 I ;&UES!l'ION 1 Q U E S ~ O N  3 

Only general health 
laws 

No specific regulations 

No laws or regulations 
pertaining to this dis- 
erne 

~ 

Only ~1 animal Not rigidly 
dmase aws I -  

Division exZtrnizles 
samples of blood free 

No laws. Rules for 
testing cows, agree- 
lments between owners 
and Board 

To a very limitec 
extent 

e 

QUESTION 5 QUESTION 4 1 
I 

None Blood tests and cradi- 
cation from each he@ 
may give practical 
results 



QUESTION 4 QUESTION 3 QUESTION 5 

7 

STATE 

w 

I 

QUESTION 1 QUESTION 2 

TABLE 1V.-Continued 

should keep non-in- 
Fected herds frec from 
ulfection 

All t h t  could be ex- 
pected from such a 
source 

Contemplating accred- Building up of abor- 
ited herd plan tion-free herds separ- 

ately 

Have found no suc- 
cessful one yet 

None Education of individ- 
uals is quite satisfac- 
tory 

- 
Montana, 

~~ 

Do not think it would 
Furnish any protection 

Large number of pri- 
vate hcrds and institu- 
tional herds under 
supervision 

No sale of infected 
animals. May be 
placed under quaran- 
tine. No infected ani- 
mal bred within 60 
days of aborting. 
Fumigation 

Do not kr-ow Something must be‘ 
done about new laws 

Require all animala Disease cannot be con- 
coming into state to trolled without laws 
enter on a certificate 

This is a ran 
abortion the Et te r  

state s o the less lawa covering 

Nebraska 
~ 

Nevada 

lG&&al disease laws 

General disease con- 
trol laws 

Ncw Hampshire 

New Jerscy 

~ 

New Mexico 

I 

General law. No rules 
or regulations 

Test herds. Quaran- 
tine infected cows or 
slaughter them. Mark 
infected cows. Report 
testa in 7 day  

Brand lawa 

‘-1None on abortion I Experimental work at 
N. Y. S. Vet. Col. I 



TABLE IV.-Continued 

QUESTION 1 QUESTION 2 STATE QUESTION 3 

North Carolina 
- 

Quarantine. Control Quarantine not prac 
by Commissioner of ticed much. Healtl 
Agr. Health certificate csrtificate, rigid en. 
for imported cattle forcement 

Prevents diseased ani 
~mals from coming intc 
state 

Nortb Dakota 

Ohio 

None 

No laws. Plan for Plan in cooperatioi 
prevention, control, with owners ' 

and eradication of 
abortion 

No laws. Cooperative None. Thosc who wish 
plan to may sign agrcernent 

Oklnhoma 

.4bortion free her 
may result 

None. State Board of Agriculture has power to make rules and 
regulations for handling conta-gious abortion 

QUESTION 4 

Federal regulations 

~ -~ 

Expcct to make regula- 
tions at next meeting 
of Board 

Reporting blood tests, 
restrictiag reacting ani- 
mals from non-infected 
herdB enforcable 

Statute to enforce thew 
regulations. Appro- 
priations for investigs- 
tion 

QUESTION 5 

Laws necessary only 
for interstate shipment 

Limited 

Cannot be controlled 
witahout laws 

Do not think it can be 
controlled without laws 

Orcgon 

- 
Pen n s y lvani a 

Rhodc Island 
I I 

None Free areas developed. 
Designated arcas. No 
results before 5 years 

Requirement of blood 
tests find health certi- 
ficate 

Voluntary agreement, 
amone: herd-owners 

I a & 



d 

QTJESTION 1 QUESTION 2 QUESTION 3 

c 

QUESTION 4 QUESTION 5 

TABLE 1V.-Continued 

U. S. B. A. I. to 
'erate, as they are doing 
in control of tubercu- 
losis 

Public sentiment not 
great, cnough 

None specifically 

STATE 

coop-None 

Veterinarians and own- 
ers should cooperate 
more 

Little 

South Carolina   forbid shipment into 
state without negative 
agglutination test 

None 

The Pennsylvania 

South Dakota 

Splendid cooperatioi 
by fransporta tion com 
panies 

No effort being made 
cate contagious abort 
and funds 

In such herds as havi 
undertaken this work. 

Tennessee 

~ ~ ~~ 

Only inaugurated a 
few months ago 

- 
Texas None Owners handle their 

State laboratory. Per- Not a t  all. But educa- 
haps the Pennsylvania tion and cooperation 
plan with owners necessary 

own herds 

Utah Board of Agr. 
lpower to make rules 
and regulations 

Free testing of sus- 
pected animals 

Vermont 
~ - - ~  
Virginia 

-~ -~ 

Prohibit entrance of Not at all None Prohibition of inter- Cannot. be controlled 
contagiously infected state shipment and any without laws 
animals sale of infected cows 

Prevents import at ior 
of cattle affectcd wit€ 
disease 

in this state to cradi- 
In. Lack of assistants 



TABLE lV.-Co.ntinued 

~ QUESTION G STATE 

!Cannot be effected 
lwithout laws 

Washington General disease control 
laws 

West Virginia 

Not enforced Would offer protection Right to qunrantint 
if enforced against diseaws; pfe 

vent interstate ship 
ments of infected kni 
mals 

Wiscopsin 

None.. A laboratory for diagnosis of this disease has just been 
establlshed 

Pkohibits sale or trans- 
lportation of diseased 
animals within state 

Has not yet been 
plied. to abortion -dis- I 

Wyoming 

Soon, some regulatiom 
will be adopted 

apDoubt  that any an 
needed 

Hawaii All incoming cattle Fully enforced 
must have passed ag- 
glutination test I '  

' QUESTION 1 I QUESTION 2 I QUESTION 3 I QUESTION 4 

Not much. Several 
abort while in quaran- 
tine and afterwards 

r None lNone Any that are practicd 
and effective 

0 

0 

Realization of economic 
importance, and edu- 
cation will do more 

Cannot be controlled 
without laws or regu- 
lations 

~~ ~~ 

Not very great 

7 



COMMITTEE ON ABORTION 647 

r) 
tection in the absence of enforcement, but there is evidence that some restric- 
tive measures are valuable, aside from standing as a threat. Restrictions on 
the movement of dected cattle can be partially enforced legally, but only in 
BO far as there is available satisfactory diagnostic machinery. 

(Signed) WARD GILTNER, Chuimn 
(Signed) C. H. CASE 
(Signed) M. F. BARNES 
(Sjgned) C. P. FITCH 
(Signed) R. R. BIRCH 
(Signed) G. H. HART 

PRESIDENT CARY: We have another report from this Committee. It has 
been requested by the Chairman of the-Committee that.Dr. R. R. Birch, of 
New York, be given a chance to give thls report. Dr. Buch. (Applause) 

DR. BIRCH: The situation is exactly this: The report which has been pre- 
sented is analytical in nature and when the study was made we thought that 
the results of the study should be made known to the Association. All the 
members of the Committee except one, Dr. Giltner, thought we should take 
certain specific things from our knowledge, which we regard as sound and - 
which we know are well supported, so that those, who come here for a sum- 
mary of useful information which they can take home with them, may have 
something such as that presented. 

There are not two reports and this is not a minority report. This is a report 
which is signed. A.ll that Dr. Giltner presented is subscribed to by all of the 
members of the Committee except Dr. Hart, who did not have the oppor- 
tunity to examine the last correction. The report which I shall now read is 
subscribed to by all members of the Committee except Dr. Giltner, who declines 
to accept it, and Dr. Hart, who has not had an opportunity fo go over the repbrt. 
This is a majority report, four members have signed it and one will probably 
sign it and one declines to sign it.* 

. . .. Dr. Birch read part I1 of the report. . . . 
REPORT OF COMMITTEE ON INFECTIOUS ABORTION 

Part 11 ' 
Attention is called to the following well-supported facts regarding Bang 

1. It is now a controllable disease. 
2. The serological tests are suf€iciently accurate to serve as a basis for 

freeing herds of the disease. 
3. Clean herds, so indicated by the agglutination tests, carefully applied 

and interpreted, can be mutamed clean year after year. 
4. Herds thus maintained show a brqeding efficipcy far above that which 

is recorded in herds which contam many animals that react to the 
serological tests. 

5. Other things being equal, herds that are entirely clean are the best 
breeding units that can be obtained. Those that consist entirely of 
reactors, carefully culled, can be made to show fair breeding efficiency. 
Those consisting of reactors and non-reactors in association show a 
minimum breeding efficiency a8 compared to the two other groups. 

6. Clean units may safely be recruited with young stock from infected 
units provided the qrological tests are made the basis of the transfer. 
Thus the infected umt may often be made to serve as a source of some 
income until the clean unit can be established, and the blood lines that 
the breeder prizes can easily be perpetuated. 
Testing Bang abortion disease out of a herd or unit and keeping it out 
is the only known, successful way to handle it. 

abortion disease: 

7. 

*The report WBB submitted to Dr. Hart, after the meeting, and was approved by him.- 
Editor. 
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To sanitary boards or officials in the various states which support, a large 
cattle population, especially the dairy states, we recommend: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

_ _  
Thrtt provision be made for conducting and interpreting the serological 
tests by careful and expcrienced men. 
That provision be made for the accurate recording of consecutive tests 
in pure-bred hcrds or in others in which identification of animals is 
satisfactory. 
Recognition of the fact that the cle& herd or unit, and not the area, is 
the basis of any effective start in the control of the disease. 
Recognition of the fact that each herd is an individual problem and that 
while the ultimate goal in all herds-the clean unit-is the same, the 
immediate plan of handlin is contingent on such considerations as 
the number and value of &e reactors, the equipment available, the 
size of the herd, and many others. 
The use of the practicing veterinarian as the most essential part of any 
plan of control, because he is the only one in a position to handle each 
herd as an individual problem. 
A sanitary code which permits the sale of reactors into herds of known 
reactors, provided the status of the purchased animals is made known 
to the purchaser. 
Recognition of the fact that a clean test of an individual which comes 
from an infected unit, or a unit of unknown status, is a meager guarantee 
of safety to the purchaser. 
Recognition of the fact that the placing of clean cattle into an infected 
herd is usually disastrous and serves to discredit the serological tests in 
the eyes of the purchaser. 
A general policy of helpful guidance to the brceder who is endeavoring 
to esta.blish and maintain a clean herd rather than a policy which 
involves authority on quarantine, and the erection of too many official 
barriers built on new knowledge which few breeders as yet fully under- 
stand. 

To the individual cattle-breeder, we recommend : 
1. 

2. 

3. 

4. 
- 5. 

6. 

7. 

8 

Raising of his own cattle just a s  far as possible, and the ultimate goal 
of establishing and maintaining a herd free from Bang abortion disease. 
That he test his herd so as to learn its true status and thus be enabled 
to know which animals are dangerous to their associates, and to weed 
them out if they are limited in number. 
A policy of severe culling in reacting units so that only valuable animals 
are retained. 
Keeping reactors and non-reactors entirely apart. 
A general plan of herd management which involves the raising of heifers 
apart from mature animals. 
The use of maternity stalls, if possible, for all cows at  calving time and 
r v k i o n  for relatively small units which anre now habitually rccruited 
rom outside SOUMCS. 

That additions to any clcan herd or unit should consist of non-reacting 
'individuals that come from clean herds, and that the transfer shall be 
made just as far aa possible while the females are not pregnant. 
The employment of a thoroughly qualified veterinarian whose services 
are necessary in laying out a specific plan of handling suited to the 
individual herd; drawing blood samples for the serological tests; the 
interpretation of the reaction; the handling of individual cows which 
fail to breed; making pregnancy examinations, and other services of 
like nature. 

To the practicing veterinarian who must assume the lion's share of the 
responsibility in helping breeders to establish and maintain herds free from 
Bang abortion disease, we recommend: 

1. That he thoroughly familiarize himself with the newcr knowledge 
regarding the disease, so tha.t he is equipped to draw blood samples 
required in making the serological tests; to interpret the test-charts 
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8 

c 

c 

D. 

and relate each test to the handling of the individual concerned; and to 
guide the breeder in the direction of a clean herd. 
That he courageously refrain from recommending to his clients easy 
palliative measures which “may do some good” in preference to more 
difficult ones wbich are known to be succedul. 

2. 

(Signed) C. H. CASE 
(Signed) M. F. BARNES 
(Signed) C. P. FITCH 
(Signed) R. R. BIRCH 
(Signed) GEO. H. HART 

DR. BIRCH: Mr. President, I move the adoption of the entire report. 
PRESIDENT CARY: Do you mean the adoption of the report as read? 
DR. BIRCH: I mean the adoption of the report as read by both. They are 

integral parts of the report and they are a majority report, the only difference 
between the two parts being that Dr. Giltner failcd to subscribe to part 11. 

. . . . The motion was seconded. . . . 
PRESIDENT CARY: A motion has been made and seconded that we adopt 

the entire report. The question is now open for discussion. 
DR. F. B. HADLEY: I think this is an exwllent report, especially the part 

read by Dr. Birch, because it puts in rather concrete form definite recommenda- 
tions for the owner, for the veterinarian, and for others particularly interested. 

In speaking for the Committee on Abortion of the A. V. M. A., as it was 
constituted last year, I want to especially commend the present committee 
for using the term “clean herd” or “clean unit” in place of the term which we 
have inadvisedl used and that is “abortion-free herd” or “abortion-free unit.” 
for the reason tcat we dl know, as we get further into the study of the abortion 
problem, that there is no such thing as an “abortion-free herd” or “abortion- 
free unit.” The use of these terms h a  led to misunderstanding on the part 
of the herd-owner, because no matter how often you apply the agglutination 
test for abortion in the herd, and no matter how you endeavor by all the means 
available to keep abortions out of the herd, you aregoing to have occasionally 
up to as high, possibly, as five or maybe eight per cent of abortions in a herd, 
even though it is free as fa r  as the agglutination test for infectious abortion 
goes. 

By way of introducing this subject for discussion, I want to make these 
remarks and to add my support to the Committee for their careful study and 
compilation of these essential features. 

DH. CONNAWAY: I wish to commend this report as a distinct, progressive 
step. Men have been coming here from all parts of the country year after 
year to take back home with them something that they could do and many of 
them have gone away disappointed because the Committee has been going 
around in circles. Tbis is gettirg up to practical applications, which pome of 
us know can be carried out, and the paper which Dr. Munce read has touched 
upon these things so very, very fully that very little more can be said. 
This last report is rather a summation, is definite and is in concrete form, 

which will focus the a-ttention of sanitary officers on what should be done. I 
am very sorry, indeed, that our friend Mr. Glover could not have been here to 
take part in this discussion and to have heard these reports, for some of you 
may recall that not more than three or four years ago, when I proposed some 
measures wbich appeared to be very radical at  that time and which some of 
you may yjt  think are very radical, he called me to task in a very severe 
manner, and I think if he wers here today he would come to the mourners’ 
bencb and say that I was right. 

We have to recognize that this is a diwase very comparable to tuberculosis, 
as far as its transmission from one state to another is concerned. I recall that 
when Dr. Cotton, of the B. A. I. Experiment Station, and i were =ked to go 
down to Georgia to discuss this matter before ?n association of dairymen and 
veterinarians, after we had talked aboutl the nature of the disease, its infectious- 
ness and methods of control applica-blc to farm handling of it and saying not 
one word about quarantines, Dr. Bahnsen put on a quarantine. I tried a t  
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that time to get him to defer that until he could discuss that matter with 
members of this association, for I felt that it was rather a matter for federal 
action, or at least the action of a large number of states concurrine in a definite 
program, more than for individual states to take up, and I still have that 
feeling. Down in my own state I have not been pressing interstate control 
because I have hoped that this body and the federal government would 
recommend the interstate control of this disease, just a3 they do in the case of 
tuberculosis. But other states are not going to wait for us. After one state 
has taken this up, South Carolina, Arkansas, New Jersey, Pennsylvania, North 
Carolina, and Oregon have taken it up and are quarantining against other 
states. 

One of the reasons we should quarantine is this: It is very significant (and 
I am quoting Mr. Glover’s words in the discussion of tuberculosis) that it took 
a long time for some of these states to make up their minds that it was an 
infectious disease, which should be quarantined against. As a result, some of 
the breeders of his own state simply unloaded their. stuff oyer into other 
states. Wisconsin has done that same thmg for Mlssouri, in the case of 
abortion disease. (Laughter) I wanted him to hear that. Our breeders, in 
spite of my trying to hold them back until all the states are convinced that 
this is a good thing, that is the Holstein Breeders’ Association ateits  last 
meeting, without any suggestion from me, presented a resolution aslung that 
a bill be presented in the Legislature to quarantine against all infected animals 
from other states, or that the test be required for admission into the State, 
just as in the control of tuberculosis. 

When I heard of that I said, “You are going about this in the wrong way. 
The Legislature is not the place to go. You have a live stock sanitary board. 
(In our state we call it the State Board of Agriculture.) Those are the people 
to whom you should go. They have the ower- to do this. It does not re uire 
a prolonged discussion of this matter in tge legmlature.” So they followej my 
suggestion and at  the last meeting of our State Board of Agriculture a com- 
mittee was there to bring that matter before them. The secretary of the 
Board, asked me to come to the meeting and say what I had to say about it. 
I told them what my attitude had been in regard to this. At the meetin this 
other man presented the matter. Dr. Wilson and I sat back and said not8u.q. 
We thought we would hear what this man had to say. After he presented hw 
own troubles that he had had, relating how he bad gone to Wisconsin and had 
brought in stuff and spread the disease among his neighbors and asking that 

* the Board give them relicf in this matter, two members of the Board said tbis: 
“This is the most important thing that has been brought before thia Board for 
a long time and it is a matter that we must consider.” So the matter IS under 

DR. E~ADLEY: I have to reply to this charge by our friend from Missouri. 
He is right and so is Mr. Glover. Mr. Glover is not her2 to defend himself so 
I feel duty bound to take one minute of your time. Dr. Connaway quoted 
Mr. Glover’s remark from esterday, saying that for many years a neighboring 
state had been the outlet &r our tuberculous cattle. That was because they 
did not believe in the tuberculin test. For some years in the past (not at 
present, I am sure) the same has been true about abortion-infected cattle. 
We have been testing cattle in Wisconsin for almost twenty years and Missouri 
has just come to realize that the test was of some value. (Laughter) The same 
is true of what other states are doing. “We don’t want your abortion41 fected 
cattle,” you say. All right. Don’t take them. We offered them to you 
before and you said there was nothing wrong with them and now that you are 
finding out that you were wrong, we can’t help it if you have gone out on the 
market and bought some rotten apples. (Applause) 

DR. CONNAWAY: I rise to a point of personal privilege in the defense of 
Missouri and to place things historically right. You know that Missouri .is 
one of the first states that advocated and applied this abortion test, back in 
1912. I think that goes a little further back than Wwconsin. (Laughter) 

PRESIDENT CARY: Let us confine this discussion to the question. 
. . . The motion was put to a vote and carried. . . . 

, consideration by that board and the State Veterinarian. (Applause) 
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PRESIDENT CARY: The motion is carried and the two parts of the report 

DR. N. 5. MAYO: Mr. President, I move that this report be dietributed aa 

The motion was duly seconded, put to a vote and carried. . 
DR. B~RCH: For fear that it would get into the records wrong, I wan5 t i  

are adopted. 

soon as possible, by the Secretary, to the authorities of tbe various states. 

draw attention to tbe fact that this is a single, majority report. 

. 

P 

PRESIDENT CARY: At this time we shall go to the subject of “Mined 
Deficiencies in Swine Rations,” by Dr. H. H. Mitchell, Cliief in Animal 
Nutrition, University of Illinois, Urbana, Illinois. 

. . . Dr. Mitchell read his paper. . . . 
B .  

MINERAL DEFICIENCIES IN SWINE RATIONS 

Bg H. H. MITCHELL, Urbana, Ill. 

Chief in Animal Nutrition, Universitg of Illinois 

It would seem to be a good general practice, in the business of 
hog production, to balance the rations used insofar as possible by 
the proper selection and combination of available feeds, on the 
basis of their individual nutritive values and of their prevailing 
prices. By such a procedure, in the large majority of cases, rations 
suitable for optimum functioning of the animal can be devised 
without resorting to the use of inorganic supplements, or mineral 
mixtures, or commercial vitamin concentrates, costing in general 
much more than home-grown, or even by-product feeds. Swine 
rations are largely composed of grains, and in this part, of the 
country they are largely composed of corn. 

Whole grains possess certain generic nutritive deficiencies, 
which have been fairly definitely characterized by the nutrition 
investigations of the last twenty years. It appears that grains 
are always deficient in protein, calcium and sodium, and that they 
are probably on the border-line with regard to chlorin. In certain 
sections of the country they are undoubtedly deficient in iodin 
also. Grains other than yellow corn are deficient in vitamin A, 

deficient in vitamins C and D, although the deficiency in vitamin 
C is of no consequence, since swine do not seem to be susceptible 
to nutritional scurvy. Other deficiencies may, of course, be shown 
to exist by future investigations. 

The balancing of swine rations is based upon‘the existence of 
these known deficiencies of corn and other grains. By the use of 
milk by-products, packing-house by-products, legume pasture or 
legume hay, and by the use of some of the mill by-products and 
of the by-products of the vegetable-oil industry, the nutritive 

‘ 

n generally to a marked extent, while all grains appear to be 
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deficiencies of corn and other grains may be entirely corrected or 
greatly alleviated. However, there will arise many occasions in 
which the mineral deficiencies will not be entirely corrected, 
either because of the difficulty in obtaining the necessary supple- 
menting feeds, or because of their relatively high cost, or because 
of the accentuation of the mineral deficiencies of grain rations 
during periods in the life of the pig, when its requirements are 
greatly intensified, particularly during the last weeks of gestation 
and the duration of lactation. Under these conditions, the feed- 
ing of mineral supplements is indicated, and may be expe,cted to 
be profitable. 

With this very general description of the conditions under 
which the feeding of mineral supplements is advisable, let me 
proceed to a consideration of what supplements may be used to 
the best advantage in the light of available information. The 
deficiency of grains in sodium and possibly in chlorin is adequately 
and cheaply taken care of by sodium chlorid, or common salt. 
The free offering of salt to swine under all conditions of feeding is 
a practice that may be justified on three grounds. In the first 
place, cord and wheat2 have been proven to  be deficient in sodium, 
if not in chlorin, and the other grains, of similar composition with 
respect to these elements, may be similarly described. In *the 
second place, the by-product feeds, with which corn and the other 
grains are fed, have a variable content of sodium and chlorin, 
generally greater than that of the whole grains, but not known to 
be sufficiently great to supplement the grains effectively in the 
amounts in which they are used. And in the third place, salt has 
considerable value as a condiment, tending to stimulate the 
appetite of swine for feed, or for other mineral compounds with 
which the salt may be mixed. 

Calcium (or lime) supplements to swine rations are advisable 
except when the latter contain liberal amounts of tankage, skim 
milk, legume hay or pasture, or feeds of equivalent calcium con- 
tent. A large variety of calcium supplements are available, 
varying widely in price. These consist largely of carbonate or 
phosphates of calcium, and since whole grains are not known to be 
deficient in phosphorus for swine3 and the usual supplemental 
feeds even less bo, the particular salt of calcium to use does not 
appear to be a matter of great moment. The bone preparations, 
particularly steamed bone meal, have been repeatedly shown to 
be valuable calcium supplements, but because of their high cost, 
considerable attention is being given to the possibility of using the 

. 
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cheaper mineral supplements. Of these, the limestones and marls 
are ~aluable.3,~ Even dolomitic limestones, containing mag- 
nesium carbonate up to 40 per cent, have been found to be good 
calcium supplements, though not so good as non-dolomitic l ime 
stones. It is known that an increased magnesium intake will 
decrease the availability of calcium, recent e ~ p e r i m e n t s ~ r ~ ~ ~ r ~  
affording strong support for this view, but nevertheless Hart, 
Stee6bock and Morrison4 have reported good utilization of the 
calcium of dolomitic limestones by swine, as well as by dairy cows 
and chickens. The Ohio Station has had a similar experience. 

The rock phosphates have been used as calcium supplements to 
swine rations with varying results, generally adverse. In the 
most extensive experiments that have been reported, Forbes and 
his associates,3 in 1921, proved that, although the calcium of rock 
phosphate was retained to some extent by growing swine, the 
bones produced on rations thus supplemented were actually 
weaker and softer than the -bones produced on the unsupple- 
mented ration of seeds and seed products. The comparatively 
soft and weak bone produced by rations containing rock phos- 
phate suggests that the mineral contains something exerting a 
deleterious effect on calcium utilization. It has been known for 
some time that rock phosphate contains considerable amounts 
of fluorin, probably in the form of a double salt of calcium 
fluorid and tricalcium phosphate. 

It is known also that fluorids are toxicg and that their presence 
in tbe diet, above certain minimal concentrations, may deplete 
the bones of their calcium1° and interfere with the normal develop- 
ment of the teeth. It is probable, therefore, that the fluorid con- 
tent of phosphate rock detracts from its value as a calcium sup- 
plement for live stock, and that when fed above a certain minimum 
amount it may exert a distinctly toxic effect, as has been shown 
for both swine and cattle a t  the Wisconsin S t a t i ~ n , ~  and for 
cattle a t  the Michigan Station." It has been claimed that 
certain commercial brands of phosphate rock are better than 
others for the feeding of live stock, because of a much lower 
content of fluorin. 

In a recent publication12 by Jacob and Reynolds, of the Bureau 
of Chemistry and Soils, a t  Washington, the results are given of ,,a 
large number of fluorin analyses on phosphate rock from all of the 
important mining centers of the country. These analyses show 
clearly that the content of fluorin varies from 3.25 to 4.25 per 
cent, that Florida samples average somewhat higher than samples 

., 
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from Tennessee (3.94 per cent as compared with 3.67 per cent), 
but that washing the rock tends to increase rather than decrease 
the concentration of this constituent. Among the Tennessee 
samples, the ratio of phosphoric acid to fluorin was fairly con- 
stant. 
On the basis of these facts, the use of raw rock phosphate as a 

calcium supplement to swine rations seems inadvisable. It is un- 
safe until something more definite is found out concerning the 
effects of variable amounts, and in any case raw rock phosphate 
has not proven to be so efficient a source of calcium as the lime- 
stones. 

Acid phosphate or superphosphate, prepared for use as a fer- 
tilizer, has been suggested as a cheap substitute for bone meal as 
a source of calcium in swine rations, and some success has been 
reported from its use in this way by the Purdue Agricultural 
Experiment Station. In the 'manufacture of superphosphate, 
25 per cent or possibly more of the fluorin of raw phosphate rock 
is removed by volatilization, the amount probably varying with 
the grade of raw rock used and with the method of treatment 
According to  Jacob and Reynolds,12 a representative sample of 
superphosphate, containing 17 to 18 per cent of phosphoric acid, 
still contained 1.86 per cent of fluorin. The objections to  the use 
of raw rock phosphate as a mineral supplement apply to the 
acidified product also, if only to a lesser degree. The same may, 
be said of the so-called phosphatic limestones, representing 
naturally-occurring mixtures of phosphate-fluorid and carbopate 
of calcium. 

The question of an iodin shortage in swine feeds is a geographic 
problem. The relation of iodin to thyroid function has been 
clearly established by many independent lines of research, and 
the effect of a shortage of iodin in the food on the gland and its 
functions has been established. That simple goiter in the human 
species is due to  iodin underfeeding has been proven by the work 
of von Fellenberg, in Switzerland, and of Marine and McClendon, 
in this country. McClendon in particularla has called attention 
to  the geographic distribution of simple goiter in this country 
and its relation to the distribution of iodin in food and water. 
Regions in which goiter is endemic proved to be regions in which 
water and home-grown foods are relatively low in iodin. The 
final evidence on the relation of iodin to  simple goiter in human 
nutrition has been obtained in clear demonstrations that the 
periodic feeding of inorganic iodids to children is an effective 
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prophylactic against goiter and exerts a curative effect on existing 
goiter .15 

The goiter situation with respect to farm animals has not been 
worked out so completely as this. The geographic distribution of 
simple goiter has not been so clearly established, but it is reason- 
able to assume that the distribution of human goiter and of 
animal goiter is much the same. Among live stock the effect of 
iodin deficiency has been noted particularly in the new-born and 

' the very young animal. The hairless pig malady has been d e  
finitely traced to iodin deficiency by Smith16 and Welch,17 in 
Montana, and by Hart and Steenbock,18 in Wisconsin. A general 
survey of goiter in domestic animals has been published by 
Kalkus,lQ of Washington. 

The preventive value of iodid feeding to the pregnant sow has 
been clearly shown, so that in regions in which goiter occurs, even 
if only occasionally, the feeding of inorganic iodids to pregnant 
sows in the form of iodized or in mineral mixtures is ad- 
visable. However, the need of caution in the feeding of iodids to 
farm stock should be emphasized, since even small doses have 
been shown to be toxic.2l The distribution of iodin in farm feeds 
is too little understood22 to permit an intelligent balancing of 
swine rations with respect to this element. Its occurrence in sea 
water and in marine plants and animals is known to be relatively 
high, and the possibility of using dried sea weed or kelp as an 
organic source of iodin in swine feeding has been suggested and is 
being studied at  the present time. 

The need of iodin by young growing pigs, showing no evidence 
of goiter, has not been clearly demonstrated, although indications 
to that effect have been published by Eward and Cu lbe r t s~n ,~~  
of the Iowa Experiment Station, and by of the Rowett 
Research Institute of Aberdeen, Scotland. eater work at  the 
Rowett Institute was inconclusive26 and the Institute is not pre- 
pared to formulate definite recommendations on the feeding of 
iodids to farm animals. Whether these variable results are due 
to a variable content of iodin in the basal rations used, or to the 
experimental error inherent in all group-feeding trials, cannot be 
told a t  present. 

During the past year, the Swine and Nutrition Divisions of the 
Illinois Agricultaral Experiment Station have been investigating 
the value of iodin as a supplement to the ration of young growing 
swine. The ration used contained corn, soy bean oil meal, linseed 
oil meal, alfalfa meal, and calcium carbonate. This ration was 

' 
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fed to 26 Poland China pigs divided into 13 pairs. The two pigs 
in each pair were approximately equal in initial weight and were 
of the same sex. One pig of each pair received the basal ration 
only; the other pig received in addition one grain of iodin (as 
potassium iodid) daily. The intake of feed was kept the same for 
both pigs of each pair, the pig consuming the least determining 
the feed allowed its pair mate, so that at all times the only differ- 
ence in the imposed experimental conditions was the consumption 
of iodin. 

The initial weights of the pigs ranged from 57 to 76 pounds. At 
the present time, 7 of the 13 pairs have been removed from the 
experiment a t  final weights of approximately 175 pounds. In 
these 7 pairs, the iodin pig made the more rgpid gain in 3 pairs, 
and the control pig in 4 pairs. Of the 6 pairs still on feed after 21 
weeks, the iodin pig has made the greater gain in only 2 pairs, and 
the control pig in 4 pairs. The differences in weight between 
paired pigs were always small and were evidently insignificant, 
indicating that the dosage of iodin given did not increase the 
growth-promoting value of the basal ration used. An analysis 
of this ration for iodfn will be made. 

The value of iron as a mineral supplement to swine rations is 
receiving a great deal of attention. Perhaps the first impetus to 
this line of investigation was provided by some observations and 
experiments reported from the Rowett Institute in Scotland, by 
McGowan and Crichton,*’ in 1923 and 1924. The studies relate 
to a condition in suckling pigs that may be induced rapidly by 
feeding the dam a ration presumably low in iron during the last 
few weeks of pregnancy and during the lactation period. In the 
Scottish experiments the condition was prevented by the feeding 
of massive doses of,ferric oxid (40 grams daily) to the sow. It was 
believed, however, that the young were benefited by themselves 
having access to the iron oxid rather than by receiving more iron 
through the milk. The trouble produced was characterized, 
among other ways, by a severe anemic condition, and has been 
explained as an iron-deficiency disease. 

In 1924 and in succeeding years, Doyle, Mathews and Whit- 
ing,28 of the Purdue Agricultural Experiment Station, undertook ’ 
an extensive investigation of the occurrence and etiology of 
anemia in young pigs. They mere able to reproduce the patho- 
logical symptoms in young pigs described by McGowan and 
Crichton, but the type of ration used seemed immaterial. The 
condition could be obtained readily on rations containing 10 to 18 

- 
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per cent of tankage, a feed very rich in iron, or on rations con- 
taining an added iron salt, ferrous lactate. While they have not 
attempted to define the etiology of the anemia produced, it ap- 
pears to  be related to those environmental factbrs distinguishing 
indoor confinement from outdoor confinement. 

During the summer of 1928, Dr. Carroll, of the Illinois Station, 
attempted without success to produce anemia in suckling pigs. 
Four Chester White gilts were confined indoors, away from all 
direct sunlight, from two weeks before farrowing until their pigs 
were seven to eight weeks old. They were fed a ration of corn and 
a mixture of equal parts of ground oats and wheat middlings, sup- 
plemented with semi-solid buttermilk. The 42 live pigs farrowed 
a t  no time developed pathological symptoms. Blood examina- 
tions of two pigs in each litter, and postmortem study of four pigs 
that were accidentally killed showed nothing suggestive of anemia. 
It appears fair to conclude that the cause and prevention of 
anemia in suckling pigs need further study. 

A number of feeding trials on pigs have been reported in which 
the attempt has been made to determine the effect on the rate and 
economy of gains of small additions of iron salts to the rations. 
Most of these trials have been made at  the Ohio Agricultural 
Experiment Station, and the results have been conflicting and 
difficult of interpretation, not only because the greater gains were 
a t  times secured with lots of pigs receiving no iron supplement, 
but also because the presence of iron-rich or iron-poor feeds in the 
basal ration seems unrelated to the indicated results of the iron 
salts added. 

Using a controlled mcthod of paired feeding of young growing 
swine, already referred to and briefly described, the Swine and 
Nutrition Divisions of the Illinois Station have investigafcd the 
value of additions of ferrous sulfate (copperas) to basal rations 
both high and low in iron.29 The addition of one gram of copperas 

#daily to the ration of one pig in each of the twclve pairs used did 
not improve the rate of gain. In fact, with the high-iron rations 
containing tankage, indications of a retarding effect on growth 
were obtained. 

In a second year's work just completed, another iron salt, 
ferric citrate, was tested in the same type of feeding experiment. 
The basal ration used consisted of corn and a supplemental mix- 
ture containing soy bean oil meal, linseed oil meal, and alfalfa 
meal in the proportion of 3 to 2 to 1. Ten pairs of Duroc Jersey 
pigs were fed this ration in individual feeding-crates until one of 
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the pigs in each pair attained*a weight of 175 pounds. The pigs 
weighed initially from 64 to 90 pounds. One pig in each pair re- 
ceived daily the same amount of basal ration as its mate and in 
addition three grams of hydrated ferric citrate. In nine of the: ten 
pairs, the control pig, receiving no iron supplement, made the 
more rapid gain, although in only one pair was the difference in 
average daily gain more than 0.1 pound. The experiment is 
properly interpreted as a negative one, as far as the effect of the 
added iron salt on the rate of gain is concerned. 

Blood examinations were made on seven of the ten pairs of pigs 
just after their removal from the experiment. For each of the 
seven pairs, the iron pig was found to have blood containing a 
greater concentration of red blood corpuscles and a greater con- 
centration of iron. These results are summarized in table I. 

TABLE I-Erythrocyte counts and iron de temninath  

2 3  -- 

--- 
--- 

'3 

On an average, the blood of the hon pigs contained 11.9 per 
cent more red cells and 9.4 per cent more iron per unit volume 
than the blood of the control pigs. However, the latter were not 
by any means anemic, with an average of 7,210,000 cells per cu. 
mm., and the slightly higher cell content and iron content ap- 
parently induced by the iron feeding, although of some 
scientific interest, should be accorded no considerable practical 
importance. In this connection it may be recalled that Whipple30- 
has maintained dogs in an anemic condition a t  one-third the 
normal hemoglobin level for four years in perfect health and 
activity. 

It may later develop that certain combinations of feeds will 
prove to be deficient in iron for normal growth and functioning, 
but a t  present it does not appear that iron deficiency is at all 
prevalent among swine rations. A systematic study of- the iron 
content of farm feeds and of the iron requirements of swine in 
different stages of growth and activity is needed before a satis- 



MINERAL DEFICIENCIES IN SWINE RATIONS 659 

P 

factory solution of this question will be possible. It is worthy of 
note that the mere grinding of feed contributes to it a considerable 
amount of metallic iron3' that may become available to the animal 
by solution in the acid gastric juice. 

With the consideration of the sodium, calcium, iodin, and iron 
deficiencies of swine rations, the field of profitable discussion has 
been covered. The only excuse for continuing the subject of 
mineral deficiencies is afforded by the widespread use of other 
minerals in home-made or commercial mixtures for which there is 
no tangible justification. Saline laxatives frequently are found 
in such mixtures, and at  times to such an extent that their value 
in furnishing those elements that are definitely required is 
seriously impaired. Corn contains from 1.8 to 2.0 per cent of 
crude fiber, and other grains and by-product feeds contain up to 
10 per cent or more. 

From the results of feeding laboratory animals on' purified and 
and concentrated rations, it would appear that 2 per cent of 
indigestible ballast in the ration is adequate for the proper regula- 
tion of bowel movements. The need for saline cathartics is not 
evident in general feeding practice, and in an actual experiment 
reported from the Philippine Islands, no advantage accrued from 
their inclusion in swine rati0ns.3~ At  the Ohio Station, also, the 
results obtained with Glauber's salts have not been sufficiently 
clear-cut to warrant definite c0nc1usions.~~ As regards Epsom 
salt (magnesium sulfate), Palmer, Eckles and Schuttes have re- 
ported marked interference with calcium retention by this com- 
pound in dairy cows. 

The value to be expected from the use of charcoal and sulfur in 
the ration of normal swine is problematical. Sulfur may be 
distinctly toxic, if consumed above minimal amounts, due to the 
hydrogen sulfid into which it may be converted by the intestinal 
b a ~ t e r i a , 3 ~ ~ ~ ~  and in concentrations below those producing definite 
toxic symptoms, distinct retardation of growth has been observed 
in rats. 

It seems that each discovery of the need of a new mineral 
element by animals is sufficient excuse to include it in a mineral 
mixture for live stock, although its value there depends solely 
upon whether farm feeds are deficient in the element or not. It 
has but lately been shown that animals need manganese, that 
copper has a function in hemoglobin formation, and that alumi- 
num, boron, zinc, fluorin, nickel, cobalt and other elements are 
sufficiently widespread in animal tissues as to suggest definite 
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functions there. Eut until it is shown that farm feeds are deficient 
in such materials, obviously it is premature to include them in 
swine rations. Conservatism in such matters will prove to be the 
saner and ultimately the more profitable policy to pursue. The 
argument that inorganic compounds possessing definite value in 
nutrition should be added to rations not known to be deficient in 
them as a sort of insurance against malnutrition seems a spacious 
one when the animals remain in good health and eat and gain in 
an apparently normal fashion. When trouble appears and 
symptoms of ill-health and malnutrition are evident, i t  is time to 
enquire of the came and to apply the specific remedy needed. It 
is a vain hope to expect supernormal nutrition from ill-considered 
additions of mineral compounds to  swine rations. 
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FRIDAY AFTERNOON, DECEMBER 7, 1928 
The sixth session convened at  1:30 p. m., President Cary presiding. 
PRESIDENT CAEY: The first paper this afternoon will be on “Nutritional, 

Diseases of Swine,” by Dr. G. Bohstedt, Professor of Animal Husbandry, 
University of Wisconsin, Madison, Wisconsin. 

. . . Dr. Bohstedt read his paper. . . . 
NUTRITIONAL DISEASES OF SWINE 

By G. BOHSTEDT, Madison, Wis. 

University of Wisconsin 

No one dealing with live stock in one capacity or another can 
ignore feed as a factor in the health of animals. To be sure, 
human nature is such that whether we are chemists or patholo- 
gists, we are apt to interpret certain phenomena in the light that 
we have, or as our training has equipped us. Thus in the case 
of an animal in distress we are apt to look for either a dietary 
deficiency or an organism, adthe causal factor. This is a perfectly 
natural thing to do but one should never close one’s mind to possi- 
bilities other than those that a t  the time seem so very plausible. 

Years ago the conception of nutritional abortion in. cattle did 
not appeal to some of us. Wasn’t there a bug involved, after all? 
In order to help clear the atmosphere, Professors E. B. Hart and 
F. B. Hadley, of the Wisconsin Experiment Station, recently 
made a special effort in running a carefully controlled experiment 
with two dairy heifers. These heifers were fed one of the rations 
that had been fed in experiments before and balanced from a 
restricted source, thus : wheat straw, wheat meal, wheat gluten, 
and common salt. Repeated blood tests were made to check the 
presence of infection with the contagious abortion organism, but 
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the results were uniformly negative. Both heifers dropped 
calves before full term and had retained placentas that had to 
be removed by a veterinarian. Blood .tests after calving again 
showed the cows to be free from the abortion organism. Together 
with other experiments on a more extensive scale, as far as num- 
bers were concerned, it was proved that there was such a thing 
as nutritional abortion which was, therefore, wholly separate 
from contagious abortion. 

Nutritional deficiencies may, therefore, be widely prevalent 
and co-exist with infectious diseases, so that frequently some 
doubt exists as to whether it is one or the other. It is wise to be 
open-minded in this respect. Also, frequently, a nutritional 
deficiency so weakens certain organs or tissues as to pave the way 
for an infection, as will be brought out later on. This situation 
is somewhat comparable to infectious disease complications 
where the resistance of the body has been lowered by the ravages 
of one organism opening the door or breaking down the barriers 
for another organism that has lain in wait all this time. 

Hogs in our northern climate are especially susceptible to 
deficiency diseases for the reason that they are out of their natural 
environme&. A hog feels much more a t  home in a semi-tropical 
country, where, in or near the moods and marshes, he may 
enjoy the shade and the soft, moist ground. In this ground he 
may root to his heart's content, finding roots or tubers, grubs, 
and, incidentally, considerable minerals as well as vitamins; or 
he may chew the leafy vegetation, especially the tender sprouts 
and shoots that are chock full of wholesome and efficient pro- 
teins, all sorts of ash constituents, and the indispensable vitamins. 
Acorns or beechnuts may be around in abundance. Also there is 
always the opportunity for small ggme. , 

Altogether this hog, therefore, may enjoy a splendid diet 
which is very satisfactory in everything, perhaps, but starch or 
fattening properties. But this wild hog does not care for excess 
adipose tissue. He does not have to fight a'cold climate through 
this protective fatty tissue. He cares more for speed, and speed 
serves him much better than weight. There are some jokesmiths 
even now who would have one believe that in certain sections of 
the country speed in hogs is valued beyond any other attribute 
so that no hog is any good unless he can get away from a darky, 
or in some cases even a hound. 

A modern hog is situated so differently. Man has imposed 
restrictions upon him that very often result in disaster. For one 
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thing, continued selection and mating the best with the best has 
resulted in a type of hog that has a tremendous growth impulse 
within it. In proportion to this ambition to grow, there are 
nutritional needs that, if they are not satisfied, will involve the 
animal in all sorts of complications: unthriftiness, lameness, 
stiffness, and partial or posterior paralysis. It is usually the most 
rapidly growing pig in a group that is first affected, for this is the 
one that first incurs a shortage. It is seldom the runt that 

. develops rickets or other deficiency diseases. Nutrition experts 
recognize the starvation factor or slow growth as a protection 
against effects of certain dietary deficiencies. 

And then we feed this hog grain. Corn and hogs are supposed 
to go together. Well, they do go together up to a certain point, 
and then they part company, for Mr. Hog dies. Such is the 
picture if corn, or, for that matter, any grain, alone, is fed to a 
growing pig. Grains or grain products such as bran, middlings, 
oilmeal, and the like, are sadly deficient in a number of respects. 
The proteins are more or less deficient, but this is not the worst 
offense. The lack of minerals is a much more serious one, per- 
haps the worst one, and vitamins also are lacking. Grains or 
grain by-products are, therefore, an inefficient diet. 

Animal proteins such as tankage, fishmeal, or skimmilk fortify 
the grains wonderfully well but leafy materials, green or dry, are 
perhaps even more important. Young tender sprouts of the 
different grasses and legumes are, of course, the best of all, but 
a right good substitute for such tender grasses which pigs could 
get in pastures and forage crops, can be had by feeding a good 
grade of pea green, leafy alfalfa hay or other legume-hay. Such 
hay in the winter is a good substitute for pasture, as has been 
demonstrated time and again in experiment and in practice. 

A few years ago, a t  the Ohio Experiment Station, during the 
winter time, a very satisfactory fattening ration was fed that had 
in it no animal by-products at  all. However, this ration was 
compounded in the light of our latest information on nutrition. 
Every ingredient of the mixture served a definite purpose. The 
mixture consisted of yellow corn, soybean oilmeal, linseed meal, 
alfalfa meal, and the three minerals, acid phosphate, limestone 
and salt. Ten pigs were fed this ration, carrying them from 48 
pounds to a market weight.of 225 pounds. They gained 1.22 
pound8 daily per pig and required 392 pounds of the feed mixture 
for every 100 pounds increase in live weight. This is an excellent 
showing, indeed. 
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The pigs gained even better than a corresponding lot of pigs 
fed yellow corn, tankage, limestone and salt, that gained only 
1.16 pounds per day and showed a slightly higher feed require- 
ment. Even the mixture of yellow corn, tankage, linseed meal, 
alfalfa meal, and salt caused still another lot to gain only 1.2 
pounds daily per pig. The highest gains of the entire experiment 
were secured only when skimmilk was added to yellow corn, 
tankage, limestone and salt, when the pigs gained 1.33 pounds. 
This last ration is, of course, recognized as a superior ration but. 
using two animal feeds, whereas the first ration mentioned used 
nothing but vegetable and mineral matter. Again it must be 
stressed, however, that it included leafy alfalfa meal which is 
very rich in several vitamins and it included an abundance of 
calcium, phosphorus, and other essential minerals. 

Hogs, of all farm animals, are the most susceptible to the effects 
of poor rations.’ Some years ago, in Ohio, data were collected from 
live stock shipping associations of eight count-ies where, among 
other interesting- findings, the following facts were discovered. 
For every 100 pounds of beef on the hoof shipped from these 
stations to the market there was incurred a loss through accident 
of one sort or another of one-seventh cent; for every 100 pounds 
of calves shipped there was a loss of 1.1 cents; sheep, 2.5 cents; 
and hogs, 3.3 cents. These figures show that more losses take 
place in hogs from lame or crippled or dead hogs than take 
place with other classes of live stock. One may say that this is 
natural, of course, for the reason that hogs are close to the ground 
or the floor and when fat, as they are bound to be on being shipped 
to market, they are apt to overheat. They are also more awk- ’ 
ward on being loaded and unloaded and are, therefore, more sub- 
ject to becoming crippled: This is easily appreciated, of course. 

At the same time one may refer to an experience a t  the Ohio 
Experiment Station, in June of 1925, when two carloads of experi- 
ment animals were placed on board cars at Wooster to be shipped 
for demonstrations at  different points in the state of Ohio. These 
hogs involved groups of pigs fed experimentally in one way or 
another, mostly minerals, but a few lots without minerals in 
addition to grain rations. In  the case of the latter pigs a number 
of them did not even reach the local depot for shipment. They 
succumbed to the effects of the hotaweather and the driving and 
loading during the extremely hot weather that prevailed. None 
of the mineral-fed pigs were lost in this respect although they 
were just as fat as, or, in fact, considerably more so than those that 
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had not been getting any minerals. This is one instance indicating 
that a good fattening ration, complete in the several respects, 
results in a stronger pig than can take care of itself and stand so 
much more grief in shipping or driving than it could if fed 
rations deficient in minerals and vitamins. 

various kinds of deficiencies. Common table salt we know is 
urgently needed by all farm anima@. Because this fact is 
realized by all live stock men, we do not ordinarily think,,of a 
salt-deficiency disease. If other minerals were appreciated in the 
same way that salt is, perhaps as little trouble would be incurred 
from that source. However, such is not the case and perhaps 
there is a good reason for it. It is because most of the other 
minerals are usually present in feeds in such amounts as to per- 
mit good health and thrift of the animal. Now and then, how- 
ever, certain minerals that may ordinarily be present in feed and 
that are needed in only very small amounts by the animals may 
be lacking and then we may expect trouble just as certainly as 
if minerals that are needed in large amounts were absent. One 
such instance is trouble resulting from iodin deficiency in the feed. 

THE EFFECT OF IODIN DE~CIENCY 

7 Mineral deficiencies are probably the more prevalent of the 
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The animal body requires a certain amount of iodin for proper 
functioning, which iodin is doled out into the blood-stream by 
the thyroid gland in the neck. The iodin compound elaborated 
by this gland is thyroxin, containing about 60 per cent iodin. 
Iodin is necessary in various body activities. It is especially 
necessary for a pregnant animal and functions in the metabolism 
of the growing young, the nourishment of the skin and hair, 
the growth- needs in other respects as the assimilation of minerals 
and nitrogen, and the resistance to bacterial infections. 

Iodin needs to be present in only very minute amounts and 
emphasizes the importance of the infinitesimal, as does copper in 
the iron assimilation, or vitamin D in calcium and phosphorus 
assimilation of the body. Both iodin and copper need to be 
present for body metabolism but in excess both of them are 
poisonous. Goiter in humans is due to a shortage of iodin in 
the system in response to ‘which the thyroid gland enlarges or 
extends itself in its activity to supply the needed thyroxin. 
It is held that under such a condition it is a mistake to administer 
liberal doses of iodin, for the reason that this whips the gland 
into excessive activity in the elaboration of the iodin compound, 
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thus producing a correspondingly excessive metabolism of the 
body. . 

I t h u p p o s e d  that rather than feed iodin to such a patient, it 
is better to administer thyroxin in appropriate doses so as to 
rest the gland rather than to stimulate this gland into undesirable 
activity. At  any rate, the treatment of goiter or abnormal 
thyroid activity is not a simple thing. The dosage of some of 
these substances needed in only small amounts by the body 
is a-very important problem. However, in the case of swine we 
are not so much concerned with the treatment of goitrous indi- 
viduals as in the prevention of this malady in the young. It, 
therefore, becomes a simpler matter. 

It has been found that hairless pigs can be prevented by feeding 
the pregnant sow minute quantities of iodin or potassium iodid. 
It required only from to 2 grains and in some cases much less, 
of potassiuiYl or sodium iodid daily per sow during the gestation 
period to prevent hairless pigs. An easy way of administering 
iodin is by way of iodized salt, which contains about .02 per cent 
of iodin. Iodized salt is now available in that it is manufactured 
by several large salt companies. 

Potassium iodid may also be added to mineral mixtures, as 
where ounce of potassium iodid is added to every 100 pounds 
of a mineral mixture, such as one that has given quite general 
satisfaction consisting of 40 pounds finely ground, high-calcium 
limestone, 40 pounds steamed bonemeal, and 20 pounds salt. 

Aside from the difficulty-of hairless pigs which has come to be 
quite generally understood, I wish to point out that the use of 
iodin for growing and fattening pigs has in a number of experi- 
ments proved very successful. Thus a t  the Iowa Experiment * 

Station, Dr. John M. Evvard and co-workers a number of years 
ago fed pigs iodin in comparison with check lots that received the 
same ration but with the absence of additional iodin. All pigs 
were carried from a weight of about 50 pounds to market weight. 
The average daily gain and feed requirement for every 100 pounds 
increase in live weight during three experiments are shown in 
table I. 

The difference in gains was not large and would ordinarily be 
considered as within the limits of experimental error. Further- 
more, in only one of the two cases was there a saving in feed. 
Somewhat similar results have been secured a t  other experiment 
stations where the data from iodin feeding conflicted. Iodin in 
some cases showed an improvement, in other cases not. There 
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is a difference, one state with another, as to the need for additional 
iodin in the ration of pigs or other live stock. In  general, the 
southern states seem to be fairly well supplied with iodin in the 
soil and the crops. A number of the Great Lakes States, how- 
ever, are in the iodin-deficient belt, as are also a number of the 
states in the far Northwest. 

Kelly, a t  'the Rowett Research Institute of Aberdeen, Scot- 
land, as a result of four experiments with pigs where iodin was 
added to a grain ration, secured a considerably greater absorption 
of calcium, phosphorus and nitrogen in iodin-fed pigs. , 

A considerable amount of data of this sort makes one wonder 
whether iodin might not well be fed more generally than has been 
the case, instead of feeding iodin for a more or less specific pur- 
pose, therefore, as in the prevention of hairless pigs. This 
mineral in large sections of the northern United States seems 
called for in swine rations and perhaps other live stock rations for 
growing, fattening, and other productive purposes. It seems that 
the more general use of iodized salt may be recommended. 

, 

TABLE I.-Results of Iowa experiment 
i I I WITFIOUTIODIN I WITH TODIN 

AVE. DAfLY FEED PER AVE. DAILY FEED PER 
GAIN 100 LBS. GAIN 100 LBS. 1 (LBs.) I GAIN (LBs.) I (LBs.) 1 GAIN (LBs.) 

1. Rape pasture.. .. 
2. *-lot.. ....... 
3. Dry-lot.. ....... 

It is seen that the pigs receiving iodin made uniformly faster 
gains and required less feed per unit of gain. In two experiments 
at the Ohio Experiment Station a few years ago a similar corn- 
parison was made as follows: 

TABLE 11.-R& OJ Ohia experiment 
I I 

-__ 
1. Dry-lot.. ....... 
2. Dry-lot.. ....... 

WITHOUT IODIN WITH IODIN 

AVE. DAILY FEED PER Am. DAILY -FEED PER 
---- 

(LBs.) 'T'L) .97 GAIN (LBs.) I G i t z . )  .97 
I I 
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THE EFFECT OF A DEFICIENCY OF CALCIUM, PHOSPHORUS, OR 

Rickets is a disease of the young, whereas the corresponding 
disease, osteoporosis, affects adults. In the case of rickets the 
young animal never had a well-developed skeleton, whereas in 
the case of -osteoporosis there has been a removal of calcium 
and phosphorus from the bones, leaving thesein a porous and brittle 
condition and, therefore, easily subject to fractures. For the 
prevention of such bone diseases and particularly rickets, all 
three factors, calcium, phosphorus, and vitamin D, which is 
contained in’ such abundance in cod-liver oil, need to cooperate. 
The ultraviolet light of sunlight, or such as emanates from the 
carbon-arc light or mercury-vapor light, is the equivalent of 
vitamin D in enabling the body to deposit the minerals in the 
bones. 

If calcium is present in large amounts and phosphorus is below 
optimum in amounts, one kind of rickets may occur which is 
referred to as high-calcium rickets. A similar thing occurs where 
the ration may be poor in calcium but’ high in phosphorus. 
Where a considerable amount of cod-liver oil is fed, or vitamin 
D, it seems that the efficiency of the body in the assimilation of 
minerals of the bones is raised to such a degree that rickets may 
be prevented. Where, however, there is only a small amount of 
vitamin D in the ration, the minerals, calcium and phosphorus, 
need to be present in optirdum amounts so as to become incor- 
porated in the processes of bone growth. Thus it is seen that 
minerals and vitamins go hand in hand for the formation of bone. 

Grain rations fed to pigs in dry-lot make for poor bone for the 
reason that calcium is lacking and vitamin D also is lacbing even 
though there may be a sufficiency of phosphorus in the ration. 
. If animal products, particularly fishmeal or tankage, are fed 
with a grain ration the mineral situation is much improved. 
Skimmilk makes for great improvement. Nevertheless, vitamin 
D would still need to be amplified for best results, such as is 
done through the addition of cod-liver oil, or, on a more practical 
basis, legume hay. 

The clinical symptoms of rickets in growing pigs are unthrifti- 
ness, therefore, a harsh, starey coat of hair, sometimes a wrinkly, 
scurvy skin. In more advanced stages, stiffness, lameness and 
posterior paralysis occur. The bones of pigs fed a grain ration, 
especially when fed in dry-lot, are s0f.t and are rather easily 

VITAMIN D. RICKETS AND ALLIED BONE DISEASES 
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FIG. 1--4 Cause of Lameness in Pigs Fed Deficient Rations 
Longitudinal sections of normal and abnormal femurs of pigs showing (on the left) a normal 

femur as is produced on rations adequate in minerals and vitamins. resulting in a dense, well- 
calcified and ossified bone. 

The abnormal femur (on the right) was taken from a pig fed a ration containing 4 per cent 
blood meal. The marrow cavity extends within neaily one-fourth inch of the zone of pro- 
visional calcification. The cellular disorganization above this line suggests rickets. However. 
there is lacking the meta hvsis which is typical of rickets. The shaft of the femur is thick but 
weak as IS indicated by &&spontaneous fracture near its middle. 

(From Ohio Agricultural Experiment Station.) 
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deformed or fractured. In our experimental n-ork in Ohio we 
have observed numerous fractured bones. Thus femurs would 
show conditions of spontaneous fracture, due to muscular con- 
traction of the thigh muscles. Such pigs would of course, be 
lame and lose weight. A number of pigs on autopsy showed a 
row of knobs across the ribs referred to as “beady” ribs, an 
evidence of rickets. Histological examinations would reveal 
that there was an extreme disorganization at the growing points 
of bones making for a very weak structure. 

5 

9 
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FIG. 2-Fractured Vcrtrhrac R Cause of l’ostcrior Paralysis 
Too little mineral mattrr in the ration accounted for weak vertebrae that would fracture 

easily and squeeze on the spinal cord. The pig from whirh the above tissue was taken had been 
fed white corn, wheat middlings, linseed meal, and salt. 

(From Ohio Agricultural Experiment Station.) 

It was found that posterior paralysis was caused by such poorly 
constructed spinal vertebrae in that they would easily fracture 
under stress and squceze upon the spinal cord, thus amounting 
to a nerve-block for-the rear legs. Uniformly where pigs were 
in this paralyzed condition, our autopsies showed that some- 
where in the lumbar or sacral region of the spinal column a 
vertebra had become fractured. 

The feeding of about 1% per cent ground limestone in a grain 
ration consisting of corn, wheat middlings, linseed meal, and salt 
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produced hard, strong bone. Tankage and fishmeal added to a 
grain ration made for good bone. 

Merely rooting in the soil where the pigs had a bare lot to run 
on, but fed a grain mixture, prevented clinical evidences of rickets, 
until freezing weather in the fall prevented pigs from rooting in 
the soil. It is thus seen that merely chewing dirt constitutes a 
preventive of a sort. 

The greatest safety factor, however, was pasture, especially 
when minerals were added to the grain ration. Such a system 
of feeding came closer to nature and.approximated the original 
food supply of the ancestor of all our hogs, t-he wild hog in his 
native state. 
. Pigs on pasture are rarely subject to nutritional deficiency 
diseases, which should be a lesson to  us in the winter feeding of 
pigs; therefore, providing them with an effective pasture sub- 
stitute, such as rations will have if they include, for small pigs, 
say about 5 per cent ground alfalfa meal and preferably in addi- 

‘tion to this, skim milk or such another good animal protein feed 
as tankage or fishmeal. Sows during the#winter time may well 
be fed as much as 10 per cent ground or chopped alfalfa hay or 
allowed access to long hay in the suitable slatted rack. 

An inquiry into the ration of .pigs in the winter time will fre- 
quently explain t,he reason for an ailment of one kind or another. 

THE EFFECT OF A DEFICIENCY OF VITAMIN A 

o 

Vitamin A was the first vitamin discovered and was found to 
be necessary for the growth of animals. It is present in great 
abundance in cod-liver oil, as is vitamin D. It is present also in 
butter and, for that matter, milk. Alfalfa hay, clover hay, and 
other legume hays are quite rich in vitamin A. In .a number of 
experiments at  the Ohio Experiment Station, where we studied 
rickets in pigs, we ran into difficulties that seemed to point to 
vitamin- A deficiencies. 

However, Dr. J. S. Hughes and co-workers, of the Kansas 
Experiment Station, established more clearly the effect of a 
shortage of vitamin A in the rations of pigs where these were fed 
white corn, tankage, and bone ash for many months. Differing 
-from rickets, which may come on in relatively few months when 
pigs are fed a ration deficient in minerals and vitamin D, these 
ailments from a lack of vitamin A appeared more slowly or only 
after the animals had been fed several months longer, in some cases 
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only after a year on the ration of white corn, tankage, and bone 
ash. 

The pigs or young sows that they fed would have staggers or 
an incoordinated gait. In  extreme cases they would exhibit 
spasms. Either the rear legs or fore legs would give way on them 
although in the case of rear legs, it was not a case of so-called 

All these symptoms were avoided by feeding yellow corn, or 
bright green leafy alfalfa hay, 5 per cent, or a small amount of 
cod-liver oil, or butter. 

But where the ration of white corn (lacking vitaGn A) and 
tankage (also lacking vitamin A) with bone ash, was fed, there 
seemed to be a degeneratioqof nerves throughout the body. 
This was proved by numerous sections made of the spinal cord, 
the sciatic nerve, the brachial plexus, and optic nerves. 

Such vitamin-A deficiency, which at times affects the tear- 
glands in drying them up, permits the development of an infec- 
tion affecting the conjunctiva of the eye and producing oph- 
thalmia. Here is an, instance of where a nutritional deficiency 
and an infectious disease participate. 

Similar infection is permittcd where pigs, white rats, or chicks 
suffer from infections of the respiratory tract, frequently develop- 
ing into pneumonia, where the rations are too low in vitamin A. 

OTHER DEFICIENCY  DISEASE^ 
There are other deficiency diseases in pigs that are bidding 

for recognition, such as nutritional anemia in small pigs, due to 
the lack of iron or the inability of the animal to absorb iron from 
the ration. Milk, of course, whether from the sow or other 
animals, is low in iron. It has been found a t  the Wisconsin 
Station that very minute quantities of copper are needed for the 
assimilation of iron and the use of iron in the manufacture of 
hemoglobin of the blood. Thumps appear to be a disease due to 
an iron deficiency. However, the prevention and treatment of 
such diseases are still largely in the experimental stage, so that 
no recommendations can be made as to dosage. For that matter, 
nearly all of our rations, as far as known, contain some iron and 
copper, this in the main obviating the necessity of making 
additions of iron and copper salts. The field of deficiency dis- 
eases, however, is engaging the attention of a great many investi- 
gators and the next decade should reveal many truths, or facts 
that are now hidden from our view. 

. posterior paralysis. A few of the sows developed blindness, 
I 

. 
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PRESIDENT CARY: The next paper will be on “Iron in Nutrition,” by Dr. 
E. B. Hart,. Proftpor of Agricultural Chemistry, University of Wisconsin, 
Madison, Wlsconsur. . . . Dr. Hart read his paper. - . . . 

IRON IN NUTRITION 

By E. B. HART, Madison, Wis. 

Professor of Agricultural Chemistry, University of Wisconsin 

Ever since it has been known that the chief respiratory pig- 
ment of the blood, hemoglobin, contains iron, the relation of iron 
to nutrition has been extensively studied. This has applied par- 
ticularly to the users of iron in those diseases of the blood, which 
are characterized by a low hemoglobin content or a low erythro- 
cyte count. The administration of iron salts to anemic animals 
or anemic people has been a practice in medicine for over a 
’hundred years and, in that peculiar disease of young girls known 
as chlorosis, the administration of iron, through the introduction 
of the Blaud pill, has become a specific and effective treatment. 

Scientists and physicians have fought over the ground as to 
what kinds of iron to use in the treatment of anemia, some believ- 
ing that inorganic iron was not absorbed, while only organic 
was effectively used. Most of these older conclusions are based 
upon the fallacy that after the administration of iron salts, its 
failure to appear in the urine indicates that it has not been 
absorbed. This idea is erroneous, because me now know that 
many of the heavy metals, including iron, after injection into the 
blood-stream, are eliminated through the intestine. Conse- 
quently, it is not a fact that the non-appearance of iron in the 
urine after its administration is an indication that it has not been 
absorbed. 

Bunge was responsible for the idea that organic iron is superior 
to inorganic iron, because in some of his experiments he found 
that anemia was cured when he used iron preparations made from 
the yolk of the egg, while inorganic iron salts were not effective. 
In the light of modern research, the reason for this now becomes 
clear, namely: that his preparations from the egg-yolk were 
contaminated with other inorganic materials that aid in hemo- 
globin building. Recently the question of iron medication has 
centered around whether the iron salts were soluble or insoluble 
and while there is some‘merit in that point of view, yet it is now 
definitely known that that phase of the problem is not of such 
great importance. 

- 
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It has been known for a half-century that whole milk as a 
sole article of diet will not support a normal blood-stream; that 
animals on a whole-milk diet will sooner or later become anemic, 
with a distinct decrease in the hemoglobin content of the blood 
and the erythrocyte count. General assumption has been, in 
explanation of this phenomenon, that milk is particularly low 
in iron, and the administration of iron salts in the anemias of 
the suckling stage has been prescribed as a remedy. 

In our first experimental work, in the study of this problem, 
we used rabbits. They are easy to bleed, and a distinct dietary 
anemia is produced in them in the course of four to six weeks by 
the use of a whole-milk diet. Cows’ milk was always used. 
On this diet the anemia could not be corrected by the adniinis- 
tration of ferric oxid. On the other hand, when ferric oxid was 
supplemented with a certain amount of green cabbage or a cer- 
tain amount of lettuce, the anemia was beautifully corrected. Of 
course, the conclusion from such an experiment might be made 
that we were administering with the ferric oxid some more 
available form of iron. To obviate this criticism, the dried lettuce 
or dried cabbage was extracted with alcohol and practically 
iron-free extracts prepared in this way. These extracts, when 
used to supplement the ferric oxid, also alleviated the dietary 
anemia in rabbits. One might conclude that the alcoholic 
extract was taking out some vitamin which was an effective 
supplement. To avoid any such supposition, we finally burned 
the lettuce in an electric furnace, so as to destroy all the organic 
substances there, and found that by the use of this ash material 
as a supplement to ferric oxid the anemia was beautifully cor- 
rected in the case of rabbits. This paved the way to a very 
definite conclusion, that the anemia induced by milk was an 
inorganic deficiency which not only included iron but apparently 
some othcr inorganic substance or substances. 

Because of gastro-intestinal troubles, to which rabbits are so 
subject, and the difficulties of getting long continuous records 
with them, wc turned to the rat as an experiment animal. Pre- 
viously, we had thought that the rat could not be used, because 
in othcr laboratories it had been found impossible to induce an 
anemia in the rat by- a whole-milk diet until the second genera- 
tion. We found, however, that the rats ip our colony could be 
brought to an anemic condition very readily by a whole-milk 
diet, and that they could be bled beautifully by snipping off the 
tail. All hemoglobin determinations were made by the Newcomer 

- 
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method, and me soon learned that rats at  weaning time, placed 
upon whole milk, would gradually recede in their hemoglobin 
level from 5 to 4 to 3 to 2 grams of hemoglobin per 100 cc of 
blood, and then die. Postmortems always showed the dilated 
heart and internal edemas. 

With the rat as the starting point, we next wanted to redemon- 
strate that pure iron salts, soluble or insoluble, did or did not 

- correct this anemia. Consequently iron salts were prepared from 
pure iron wire and we used the sulfate, chlorid, acetate, citrate, 
and phosphate, all of which were fed a t  levels of 0.5 mg. of iron 
per day. These were absolutely ineffective in correcting this 
dietary anemia. While there could be no doubt that milk is low 
in iron-it contains about 2 or 3 mgs. per liter-yet it is perfectly 
clear that iron was not the only factor involved. 

We next proceeded to repeat what had been done with the. 
rabbits, namely, to correct this anemia by adding to the milk the 
ash of lettuce in an amount which supplied the half mg. of iron. 
This was beautifully effective and restored the hemoglobin from 
the low level of 3 grams per 100 cc of blood to 10 and 12 grams 
per 100 cc in the course of four weeks. We not only demonstrated 
that the ash of lettuce was distinctly effective, but also that the 
ash of liver and the ash of corn would bring about this restoration 
in the blood-stream. These data secured with the rat paralleled 
and reinforced the work that had been done with the rabbit and 
made it perfectly clear that there was some inorganic substance 
other than iron in these ashes that mas deficient in the milk. 

The fact that the ash of liver was very effective attracted our 
attention. At about this time Minot and Murphy, of Boston, 

,had brought out their successful treatment for pernicious anemia, 
namely the liver diet, and while it was not expected that there 
,\-vas any relation between the type of anemia with which we were 
dealing and pernicious anemia, yet we were interested to know 
whether the liver or preparations from the liver would be effective 
in curing our type of anemia. At  about this time a large pharma- 
ceutical house in this country was beginning to make from liver 
an extract which was very effective in the treatment of pernicious 
anemia. We secured some of this material and fed it to our 
anemic rats as such, without any beneficial effect. We next. 
supplemented it with iron and then found that it was very suc- 
cessful. It was next burned in the electric furnace and all the 
organic matter destroyed, and the ash fed to our anemic rats 
with the supplement of iron. This procedure was also very 
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cffective in restoring the blood-stream. It was apparent that 
there ivas something common to the liver, liver extract, corn, 
lettuce and cabbage, that could supplement iron in hemoglobin 
building. 

Since this work had indicated some new factors of inorganic 
character in the ash of biological materials as necessary for 
hemoglobin building, we proceeded to fractionate the ash and 
to find in what group or part of the ash this substance was lurk- 
ing, by dissolving it in hydrochloric acid and then removing the 
silica. It was found that the silica fraction was ineffective, 
while the effective fraction was in the filtrate from the silica. 
Wenext took this filtrate and fractionatedit by the use of ammonia 
and found that the precipitate as well as the filtrate was effective, 
showing that a sharp separation was not being made. The-hydro- 
chloric extract of the ash of liver was fractionafed by the use of 
hydrogen sulfid, and it was found that the hydrogen sulfid prc- 
cipitate was very effective while the filtrate was non-effective. 
All these clues indicated that we were dealing with some metal 
as a supplement to iron which would be found precipitable by 
hydrogen sulfid, but we were in ignorance as to what this metal- 
was. 

When the ash of these biological materials was being prepared, 
and especially that of liver, we often noticed a pale bluish color 
in the residue. Knowledge of the respiratory pigments of some 
invertebrates taught us that in the cases of some of the crustacea 
and some mollusks, the respiratory pigment was a copper pro- 
tein compound known as hemocyanin. With the further knowl- 
edge that our unknown substance was precipitable by hydrogen 
sulfid, we thought particularly of copper. We had, at  this time, 
one anemic rat whose hemoglobin was down to a 2-gram level, 
and we ventured the absurd experiment of adding 0.5 mg. of 
iron to his diet, supplemented with .25 mg. of copper as copper 
sulfate. To our great surprise, within two weeks the hemoglobin 
level rose from 2 to 8, from 8 to 10 in four weeks, and in six weeks 
was back to 12, the normal level. The animal picked up rapidly, 
the weight curve went up, and we seemed to have demonstrated 
that copper was the inorganic element which supplemented iron 
in hemoglobin building. 

From this first experiment we proceeded to prove our point 
more definitely and to use larger numbers of anemic rats with 
variable dosages of copper, and in no case have we ever failed to 
correct the dietary anemia in rats by the addition of a highly 

4 
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p d e d  iron salt, supplemented -with traces of copper. We have 
used as low as .001 of a mg. of copper per day, which gradually 
restored the blood-stream, but not quite so rapidly as where we 
used .05 or .01 mg. per day. 

This work indicated that copper in traces is absolutely neces- 
sary as a supplement to iron in hemoglobin building. In  does not 
appear that copper is part of the hemoglobin molecule, but 
rather that it acts as a catalytic agent to the iron in hemoglobin 
building. It would appear from this work that copper in traces 
becomes, absolutely necessary for mammalian life, and that of 
all foodstuffs, milk is extremely low in copper. It is a fact that 
milk is very low in copper, one liter containing about 0.2 mg. 
We have analyzed milks from various parts of the country with 
the idea that possibly the feed supply in various regions would 
affect the copper content of the milk. Such does not appear to 
be the case. The copper content of the milk from Maine does 
not appear to be different from that of California. We have also 
tried to increase the copper content of milk by the feeding of 
extra amounts of copper to cows, but io this we have been wholly 
unsuccessful, it being impossible to raise the copper or iron 
content of milk by feeding the animal more of the salts of these 
metals. This is an important point, because in the treatment 
of anemias of infancy, no doubt many attempts will be made to 
do it by increasing the content of iron and copper in the food of 
the mother. This method will certainly prove ineffective. 

- We have, a t  the present time, analyzed not only milk for its 
copper content, but also a great array of foodstuffs, and are 
surprised to find how widely distributed copper is as a normal 
constituent of our foods. Every foodstuff that we have examined 
contains from 6 to 10 mgs. of copper per kilo of dry matter, 
while some foods run much higher than this, such as the blue- 
point' oyster or the liver of animals. On the other hand, some 
foods run very much lower, as for example, the flours made from 
the cereal grains. 

These findings that copper supplements iron in hemoglobin 
building have also led to an attempt to use such combinations 
in the cures of certain types of anemias. One would not expect 
such treatment to be successful in anemias induced by infectious 
agents. Apparently their greatest good is going to come in the 
treatment of anemias induced by deficient diets rather than in 
the treatment of anemias induced by infectious agencies. ID 
adult life, it is hardly to be expected that there is a deficiency of 

' 
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iron and copper in the diet, although there may be certain typee 

the case of chlorosis of puberty. 
Already, very successful results have been secured in the treat- 

ment of anemias of infancy by the use of iron salts. This work 
bas been done by Dr. Mackay, of Queen’s Hospital, London, 
where there is a great deal of anemia among the children, accom- 
panied by their lack of resistance to other diseases. Dr. Mackay 
bas followed the wise practice of incorporating the iron salts 
directly into the milk and then making a milk powder, which 
was used in infant feeding. The iron salts that were used con- 
tained traces of copper, and their effectiveness, no doubt, is 
related to the fact that they did contain traces of copper. It is , 

a notorious fact that most commerical iron salts contain traces 
of copper, and the experience of the pediatricians of our own 
hospital has been that those iron salts that are free from copper 
are clinically ineffective, while the best ones are those that 
contain small amounts of copper. The time will no doubt come 
when iron salts with specified amounts of copper will be prepared 
and distributed for their use in certain types of anemia. 

Anemias in our live stock are not generally recognized, and iron 
medication is by no means extensively practiced. We do not 
hear of anemia in calves, or anemia in chicks, although we do hear 
of anemia of young pigs. Nature in a good many cases has 
provided against the possibility of anemia on the milk diet, or 
in the nursing stage. The young come into the world with a 
very considerable store of iron and copper in the liver, which 
will be drawn upon during the nursing stage. There is also 
another safeguard, apparently, in the very high hemoglobin 
content of the blood a t  birth. The human infant is born with 
a hemoglobin content of the blood a t  20 to 23 grams per 100 cc 
of blood, while in normal adult life it is in the neighborhood of 
14 to 15 grams. This is an extraordinary precaution against the 
anemia of infancy, but it does not indefinitely protect the infant. 
The calf comes into the world with a hemoglobin of about 10 to 
12 grams, but does not appear to reduce that hemoglobin or go 
into an anemic condition during the suckling stage. The chick 
picks natural food early after being hatched, which provides it 
with iron and copper, and we find the hemoglobin content-of the 
young chick as high as in adult life. 
On the other hand, there is a generally recognized anemia of 

young pigs. This critical period is at  from three to  six weeks 

of perverted metabolism calling for more of these agents, as in i 

? 

-? 



COMMITTEE ON NUTRITIONAL DISEASES 679 

t 

t 

of age. -They are born with a hemoglobin content anywhere 
from 5 to 10 grams, and a rapid decline occurs in the first two 
weeks. Anemia of suckling pigs is a serious problem and great 
losses occur in this early stage of their life. It would appear that 
the anemia of young pigs is a dietary deficienty and its treat- 
ment should fall in line with a copper-iron medication. This 
anemia in young pigs was recognized four or five years ago by 
McGowan, in Scotland, and he successfully treated it by putting 
iron oxid in the ration of the sows and scattering this ration 
around so that the little pigs would have access to some of it 
during the nursing stage. I venture to say that the iron oxid 
contained traces of copper which made the combination suc- 
.cessf ul. 

Lately this problem has been extensively studied at Purdue 
University, by Doyle and Mathews, and they have particularly 
stressed the relation of the outdoors to the corrective factor for 
the anemia of young pigs. Up to the present time they have 
not completely analyzed the situation, and science waits with 
great interest what will be the final outcome and method of 
treatment of this very distinct farm problem, the anemia of pigs 
in the suckling age. 

PRESIDENT CARY: Gentlemen, I want to say that this has been one of the 
most remarkable papers we have had before us. I am certainly sorry I limited 
Dr. Hart’s time. 

I believe this covers all the papers on nutritional diseases. If there is no 
discussion, I will call on Dr. A. F. Schalk to give the report of the Committee 
on Nutritional Diseases. 

. . . Dr. Schalk read the report by title. . . <. 

REPORT OF COMMITTEE ON NUTRITIONAL . 
DISEASES 

DR. A. F. SCHALK, Chairman, Fargo, IS. D. 
Dr. B. A. Beach, Madison, Wis. Dr. H. Schmidt, College Station, Tex. 
Dr. C. H. Stange, Ames, Iowa. Dr. Edward &cords, Reno, Nevada. 

About sixteen years ago (1912), Cassimer Funk gave to the world the first 
principles of the so-called “newer nutrition.” This is, comparatively speaking, 
a relatively short period of time in the development of anything new, and is 
particularly true in the field‘of science where methods and technic must be 
devised, experiments repeated and results carefully checked and rechecked. 

During tbis brief interval of time, hundreds of studies have been initiated 
and pursued in this new field of work, with the result that a laz e amount of 
basic knowledge .of a fundamental nature has been obtained and recorded. 

However enlightening and important this progress has proven to be, there 
remains a tremendous amount of research to be done along nutritional lines in 
an endeavor to establish more definitely what significance is attached to and 
what relationship exists between nutritional deficiencies and irregularities and 
health equilibrium in our domestic live stock. 

. 
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In the absence of any specific instructions from the Association, since the 
inception of this Committee, the members in 1926 set about to formulate a 
rather definite plan of procedure which has been quite strictly adhered to 
since that time. 
In accordance with this policy, the Committee endeavors to obtain, when 

available, nutritional specialists of authority to discuss before the Association 
the nutritional studies they are pursuing. This is supplemented with a com- 
mittee report which consists of abstracts and brief reviews with references to 
the nutritional work that has been carried out during the previous year. 

NUTRITIONAL DISEASES OF SWINE 
Nutritional diseases are perhaps more widespread among swine tban any 

other species of our domesticated animals. Mineral constituents and vitamins 
have received most of the research mads attention during recent years. Unfor- 
tunately, a large majority of those working on nutritional diseases have selected 
laboratory animals, chiefly rats, for their work. One experiment station’ 
very properly has stated: “The only experiments of value to agriculture are 
those done under practical conditions on farm animals, 88 the experimental 
results obtained in one species of animal are not directly applicable to another.” 

The work on iodin during the past year seems to have been limited, as not 
many publications have been issued. Some study* has been made of the 
iodin content of the drinking water. It was concluded from a studv of the 
relation between the iodin content of drinking waters in various locdities in 
EnGland and Scotland, that no correlation can be established between a low 
iodm content in the drinking water and the endemicity of goiter. While goiter 
as it is wually recognized in the human, is not met with in swine, beneficid 
results have been reported, both in the United States and in Europe, by adding 
small quantities of potassium iodid to the feed. From four European experi- 
ments* the following conclusions could be drawn: 
1. 

* 

2. 

3. 

4. 

That potassim- iodid exerted a favorable influence on the birth weight 
and further development of pigs only when the feeding of potassium iodid 
is b e e n  5-6 weeks before farrowing. 
The amount of potaasiUm iodid per day and per sow shodd be 100 mg. 
Larger amounts seem to do no harm. 
The action of potassium iodid appears more favorable aa the conditions‘a 
for raisiig pigs become unfavorable. When potassium iodid wa8 admin- 
istered 5-6 weeks before farrowin , the birth weight waa 18.8 per cent 
greater than in control d. k e n  potassium iodid was fed for only 
2-3 weeks, before farrowing, the birth weight waa no greater than in 
controlmumah. 0 

If conditions under which pigs am raised are unfavorable, potassium iodid 
baa increased opportunity for favorable action. In some Yorkshire sows 
the weaning wei ht of the pigs was 15,ZO and 40 per cent greater than in 
controls. This kvorable action of iodin can very largely be replaced by 

f n  practice potassium iodid should be regarded aa an agent which increases 
birth weight, weanin weight and resistance, especially during the less 
favorable seasons of t%e year. The same bendcia1 results seem t o  follow - 
the proper use of potassium iodid in the United States.‘ 

, 

roviding favorable conditions for swine production. 

Some study is being made of the significance of metals (iron and copper) in 
nutrition of swine, but it is impossible to draw definite conclusions at  this 
time. One authorit concludes that “there appears to be no grounds for 
believing that the adchon of iron salts to a grain ration is either beneficial or 
n-.” 

Calcium and phosphorus continue among the most important ingredients 
required in malung up our mineral deficiencies. 

Bone meal added to a standard ration did not increase gains sufficiently to 
justify its use in one experiment! while the conclusions in another cas7 were 
that a grain ration for pigs in winter or for dry-lot feeding was unsatisfatory 
because it lacked in minerals, vitamins and proteins. Stiffness, posterior 
paralysis and death may result. No paralysis occurred on rations containing 

? 
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roper minerah and vitamins in addition to grain. Cod-liver oil with ground 
L a n e  added to grain rations roduced rapid and safe growth. Good pas- 
ture proved the one best practicaf)corrective. 

1. Most food materials are low in calcium and rich in phosphoric acid. 
Therefore, there is usually a calcium ddciency. This is especially true of 
swme. 

* 2. Calcium ddciency can be supplied only in such a way M to avoid adding 
any new acids to the body. Calcium phosphate and chlorate sho+d not 
be usedfor this reason. Carbonates are indicated; calcium phosphate 18 mdi- 
cated only when both calcium; and phosphoric acid deficiencies are present. 

3. Calcium deficiency may be supplied by-using finely ground limestone or 
chalk (Schlemmkreide). They should contain less than 97 per cent of 

4. In smne the amount of calcium should be 2 per cent of the concentrated 
feeds. In feeding many legumes, 2.5 per cent; in mature animals, 1-1.5 . 
per cent is sufficient. 

One station’ reports cottonseed meal poisoning in hogs with the followin 
conclusion: “Cottonseed meal when used aa the only protein feed in balaye! 
rations with yellow corn and good minerals will prove poisonous to ho 
An explanation of the action of antirachitic vitamin may be containefh the 

following statement from one of the experiment station reports:o 
“Diets ddcient .in antirachitic vitamin cause alkali+ty in the int- 

tract followed by nckete and death (rats). The ultrawolet rays of s 
lower the dka,linity of the intestinal tract, as do also cod-liver oil and cho es- 
terol exposed to sunlight. The lowered dkalinity increases the utilization of the 
bone-forming materials in the ration.” 

The calcium question may very well be summed up as follows*: 

- CaCOa. 

., 

qht - 

NUTRXTIONAL DISEASE8 OF POULTRY 

While this phaae of the report is more largely concerned with the nutritional 
work that has been reported during the last year, a brief statement of the 
nutritional requirements of chickens at this time may not be out of place. 

The two most common vitamin deficiencies in poultry, especially chickens, 
are Vitamzn D, which has to do witb the assimilation of calcium; and Vttamin A, 
the lack of wbich is associated with nutritional roup, kidney lesions, paralysis, 
etc. 

Vitamin B deficiency produces nervous’ disorders but is not common in 
chickens, aa the ordinary grains contain an abundance of this vitamin. 

V k m i n  C: Chickens do not need this vitamin, aa it has been shown that 
they are capable of manufacturing their own. 

Vitamin E or the vitamin of sterility: The more recent work indicateR that 
this vitamin is not essential in the reproduction of chickens. 

Of the minerals calcium consumption by laying hens is comparatively large. 
Ph8phwua is essential? but the requirement is not neady so large as is calcium. 
Iron is essential although the requirement is undoubtedly low. 

VITAMIN D AND THE ASSIMILATION OF CALCIUM 
During the past year much experimental data bearing directly and indirectly ’ 

on this subject have been brought to light. The so-called glass substitutes so 
widely advertised and sold have come in for their share of investigation. 
Russell and Maasengale10 found that cell-o-glas was effective in idmitting the 
ultraviolet rays. 

The inve&igations of Steenbock, Kletzien, Halpin and Johnson6 were carried 
on with baby chicks usin ultraviolet ray from a quartz-mercury lamp, during 
the winter of 1926-27. 5 1  of these glass substitutes were found to tranemit 
the ultraviolet ray but the biological efficiency depends upon the time of 
e osure. Wbere the exposure haa been ten minutes a h y ,  all of thesz glass 
sx t i t u t ea  have been equally effective and practically aa good as direct 
irraidiation. Where the time of exposure has-been reduced to three minutes 
per day, the cell+-glas baa not been so effective aa the other three, although 
considerably better than ordinary window glass. Where the exposure bas been 
as low as three minutea per week, about the same order of improvement has 
resulted, i. e., the Corning, vitaglass and flex-0-glas transmitted sac i en t  light 
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to bring about an improved calcium assimilation over that secured wit1 
cell-o-glas or ordinary window glass, but in no case was the effect as good as 
with direct irradiation. This work needs repetition, especially with summer 
and winter sunlight, before final conclusions can be d r a p .  

Sludies with laying pullets: Eight pens of White Leghorn pullets were carried 
through the winter on the same ration and in the same poultry-house, except 
that the type of lass in the windows was varied. Two pens were given 
thirty minutes daify treatment with the quarti- mercury lamp, and one pen 
has 5 per cent of cod-liver oil added to the mash ration. 

The pen subjected to sunlight passing through ordinary glass windows gave 
a 40 per cent hatch in February, 13 per cent hatch in March and zero in 
April; while the pen treated daily for thirty minutes with the quartz-merc 
lamp hatched 78 per cent in February, 63 in March, and 78 per cent in A P T  

When ordin? glass windows were used (the windows were opened on 
sunny days), the atch was 58 per cent in February, 39 per cent in March, and 
-72 per cent in April. The corresponding percentages for eggs from birds sub- 
jected to cell-o-glas were 58, 39, and 72 per cent; while for the vitaglass the 
figures were 57, 47, and 80 per cent. 

Where common white cloth was used in place of glass, the eggs hatched 44 yr cent in February, 28 per cent in March, and 33 per cent in April. In the ‘ 
ot receiving 5 per cent of cod-liver oil, but kept in a pen with windows made of 
ordimry glass, and these windows kept closed, there was a 63 pa- cent hatch 
in February, 30 per cent in March, and 55 per cent in April. It should be 
noted that there was an unusually large number of clear days, with bnght 
sunshine, during February and March of 1927. It is planned to repeat this 
experiment for several years so as to check these initial results. 

After May first, all hens were given access to direct sunlight. Pullets 
receiving cod-liver oil gave better summer egg-production than any of the 
other groups. Ap arently, the pullets ip the pens where the type of gla,ss shut 
out a part of the Jtraviolet light developed a condition comparable to rickets, 
and it required a considerable period of summer sunshine for them to kcover 
sufficiently to permit high egg-production. The addition of 5 per cent of cod- 
liver oil to the mash was helpful in preventing the development of these 
symptoms of rickets. 

Investigatbrs at  the Iowa Stations conclude that most of the glass substitutes 
will admit enough ultraviolet light up to ten weeks of age. Cell-o-glas, 
flexeglas and glass fabric were satisfactory while glass cloth was not. They 
furthermore conclude that the efficiency of these glass substitutes depends on 
their ability to admit 12 per cent of the beneficial rays of the sun as measured 
by the lithophone. 
As to the effect of irradiation and direct exposure. to the sun’s rays, Mercer 

and Tozer” conclude that hens kept in the open sunlight and fed greens will 
not have egg-production incrcased by either cod-liver oil or irradiation. 

Kempsterle has shown that the hatchability of the eggs from hens subjected 
to irradiation or fed cod-liver oil or both was satisfactory, and also that the feed- 
ing of yellow-yolked eggs to chicks prevented leg weakness while the feeding 
of pale-yolked eggs did not. 

The Crookston (Minn.) Sub-station18 reports that cod-liver oil is very 
beneficial in egg-production and the hatchability of the eggs. Beach and 
Davis14 conclude that salmon oil extracted from cannery refuse which contains 
the fish viscera was satisfactory in preventing rickets. 

WHAT PART OF THE CHICKEN’S BODY IS ACTIVATED BY LIGHT? 
The question is sometimcs asked, “Can a hen receive benefit from ultraviolet 

rays striking any part of the body?” During the past year Halpin and John- 
son, of tha Poultry Department, working in conjunction with Hart and Steen- 
bock (Agricultural Chemistry),G made a study with six groups of hens kept in 
quarters where no direct sunlight was available. The first group was placed 
under the quartz-mercury lamp daily for ten minutes. The second group was 
teated in the same way with all gf the body of each hen covered except the 
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head. In the third group the feet and 1 only were e osed. In the fourth 
group, bodies and feet were exposed, w%e in the f& group, bodies were 
exposed, the feet, legs and head being covered, and the sixth group as a con- 
trol was not given any irradiation. 

The group where all parts of the birds were irradiated continued to lay well 
and give normal hatchability. The same wm true where the heads only were 
treated (group 2), feet and legs (group 3), and the bodia and feet (group 4). 
Group 5, where only the body was irradiated d d  not lay so well nor gwe as 
good hatchability as the first four groups. T i e  sixth group, getting no ultra- 
violet light, went down in egg-production, averaging only 21.5 eggs er hen 
in seven months after being out of the’direct s-ht and gave zero B&tcha- 
bility after the third month.. The striking effect of Irradiation, whether partial 
or complete, is most noteworthy when compared with the absence of ultra- 
violet light. 

COD-LIVER MEAL AS A SOURCE OF VITAMIN A AND VITAMIN D 
During the past year this product has come upon the market especially 

for poultry feeding. It contains 45 per cent of oil and it would be presumed 
that it would contain liberally vitamins A and D. E eriments with chicks 
were undertaken by the departments of Agricultural %emistry and Poultry 
Husbandry6 to determine its potency in these respects, and it has been demon- 
strated that the preparations that this station has received have been effective 
sources for vitamin D, but have not contained vitamin A. As low as 1 per 
cent of this material in a baby chick ration prevented leg weakness and causes 
a normal calcification of bone. 

The pathological condit-ion brought about b the absence of vitamin A in 
the ration of the chick has been further studidand while it is rare that up to 
6 or 7 weeks of age this species suffers from eye trouble (ophthalmia), a common 
symptom of vitamh-A deficiency, they, however, suffer very materially from 
the accumulation of urates in the ureters, with lesions in the liver and kidney. 
It may be that this pathological condition will be of value in the diagnosis of 
vitamin deficiency in poultry feeds and will have practical significance to the 
poultry industry because of the preparation of commercial poultry mashes 
low in vitamin A. 

Ohio Station Bulletin 9 found that ultraviolet light was of more benefit than 
cod-liver oil in hatching eggs. 

THE CALCIUM-PHOSPHORUS RATIO IN POULTRY NUTRITION 
There is a prevailing opinion that the relation of calcium to phosphorus in 

a ration must be very definite, the generally approved ratio bein equal parts 
of calcium and phosphorus. The best development of the bones ofthe skeleton 
has been considered to take place only when these two elements were in this 
definite ratio. 

Most of the experiments on which this belief is based have been conducted 
indoors with rats, and out of contact with unlimited amounts of the anti- 
rachitic factor. Chickens have large lime requirements, and it seemed desirable 
to determine whether these conclusions, which may apply to the winter feeding 
of poultry, might hold true also in summer, when the chickens were exposed to 
unlimited sunlight. 

Hart, Steenbock and Kletzien (Agricultura! C h e e t r y )  and Halpin and 
Johnson (Po$try HusbandV)Bjnade an mvestigation u1 which ten groups of 
chcks were given a basd ration of yellow corn skimmed milk and common salt. 
In addition the various r p s  were fed dderent quantities of calcium car- 
bonate and bone meal. T e calcium-phosphom ratios varied from one extreme 
of 1.2 to 1 to a ratio of 12 to 1, where 8 per cent of calcium carbonate was fed, 
and no bone meal. The birds were in outdoor pens with unlimited sunlight 
but the pens were so constructed that no additional feed was avadable. 

At sixteen weeks of age, growth was uite alike in all groups excepting two. 
The group fed 8 per cent of lime and no$one meal, and those fed 8 per cent of 
bone meal and no lime evidenced depressed growth, and an analysis of their 
bones showed a lower ash content. From this it was apparent that the calcium- 
phosphorus ration can be varied within certain wide limits, a t  least to a basis 
of 7 to 1, without affecting growth or the development of the skeleton, provided 
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there is a generous amount of the antirachitic factor in the diet. However, 
it is still probable that in the winter, with a limited amount of sunlight or its 
substitutes, the calcium-phosphorus ratio is of very great importance. but in 
the summer time the mineral ration may be greatly increased in its lime con- 
tent, as compared to the phosphorus, or vice versa, with no ill effects. 

The Kentucky Experiment Stationu reports a comparison of calcium car- 
bonate, calcium sulphate, calcium lactate, calcium chlorid and tri-calcium 
phosphate as sources of c a l c i p  for laying hens. All pens got the same basal 
ratio? of wheat, corn and These trials showed calcium carbonate 
supenor. On the-other h m k o  Experiment Station10 found that when 
calcium sulphate, calcium lactate, tri-calcium hosphate, di-calcium phosphate, 

. oyster shell high-calcium limestone, dolomitickestone, bone meal and certain 
rock phosphes were fed so that each contained the calcium found in 2 per 
cent calcium carbonate the results were just as good. 

Buckner, Martin and Pete90 found that calcium carbonate was more effec- 
tive t+ calcium sulphate, calcium lactate, calcium chlorid and precipitated 
tri-calcium phosphate. 

Hughes, Titus and Smitsls found that the calcium content of hens: blood 
varied between 13 mgs. per 100 cc up to 320 mgs. per 100 cc. From birth up 
to the laying penod, the calcium content of the blood is 12-14 mgs. for 100 cc 
of blood. 

According to the Iowa Station," hens fed oyster shell or limestone laid 104 
eggs per hen from April 6 to September 15. The hens fed clam shells laid 83 
eggs each in the same time. 

The Ohio Experiment Station16 concludes that the minimum in calcium 
carbonate, fed with cod-liver oil in order to get normal bones, is 2 perfcent. 

The Wyomin Station19 found that alfalfa leaves, added to a turkey ration, 
kept them fromsaving crooked breast bones. When the basal ration was fed, 
the breast bones were crooked although tbis basal ration contained greens. 

Vitamin A: There are several sources of vitamin A. In spite of this fact,. 
however, the losses due to a lack of this vitamin are considerable, more in some 
sections of the country than in others. Yellow corn carries an abundance of 
tbis vitamin as does cod-liver oil and green leaves. Plummer, Rosendale and 
Raymond's recommend 1 per cent cod-liver oil to a ration not otherwise 

liver meal was an effective source of vitamin D but not of vitamin A. 
Vitumin B: Does a mixed grain ration meet the Vitamiu-B requirements of 

chicks brooded on wire? Bethke and Kennare found that a ration containing 
63 per cent or more of ground whole grains (corn or wheat) and 10 per cent of 
other seed products such aa soybean meal or bran and 20 per cent of either meat 
scrap or dried b u t t e d ,  with adequate mineral and fat-soluble supplements, 
was found to meet the antineuritic requirements of chicks kept ten weeks on 
wire floors. 

It has been shown that there are two factors associated with vitamin B: 
one the antinemtic element, and another that has to do with growth. 
Wdiamsa found that pigeons fed a mixture of rice, bran meal, and polish 
remained in good health. Where rice bran alone wm fed, 25 per cent of the 
birds died in 32 days. The sciatic nerves showed fatt degeneration. The 
birds fed rice meal were normal for 12O'days. Those feirice polish d e r e d  a 
s d  loss the second and third weeks. The *sciatic dves were slightly 
degenerated. 

V h m t n  C: (The vitamin of scurvy.) Chickens do not require foods con- 
taining this vitamin. An interesting observation is the fact that chickens can 
manufacture their own vitamin C. This vitamin has been found in the liver 
of chickens that had been kept on feeds that contained none of this vitamin. 

V h m i n  E: (The anti-sterility vitamin.) Evans and Bur+ found that 
milk, fat and cod-liver oil are: very low in this vitamin. Oats corn, and 
wheat, especially the wheat germ, contain an abundance of vita& E. It is 
found also in lettuce, dried alfalfa, rice, yellow corn, egg-yolk, and cooked meat. 
Rate fed milk casein, corn starch, lard, mineral, salts, butter, yea.& and orange- 
juice grew normally but did not reproduce. The addition of lettuce, howeyer, 
allowed them to reproduce. Both male and female are affected by this mta- 
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min. More recent work at the Idaho Experiment Station*4 indicates that the 
reproductive disorders of chickens cannot be remedied by the addition of 
vitamin E. 0 

The importance of good proteins, carbohydrate3 and fats must not be over- 
looked. R. T. Parkhurst34 concludes, as a result of some feeding trials, that 
pens in which animal protein ran low, the hatchabhty of the .%gs waa poor in 
spite of an abundance of all vitamins. From a nutntional viewpoint a com- 
bination of factors is necessary to get maximum hatching ability. 

Prmg and Carrick% found that the optimum growth waq obtained in rations 
containing 10 to 12 per cent of meat and bone scrap. These investigators 
found that Werent brands of bone and meat scrap varied. A report from the 
Kentucky Station16 indicates that 2.5 per cent meat scrap is d c i e n t  for high 
egg-production where a milk supplement is fed. 

Work conducted at  the Miasissippi Station*T indicates that a ration contain- 
ing 12.5 per cent cottonseed meal and 12.5 per cent meat scrap was better than 
any other rotein combination, or combination with lime added. Arkamm 
Station Bdetin 21 reports a trial conducted to determine the effect of feeds 
on fertility and hatchability. They conclude that a basal ration of ecual 
parts wheat bran, grey shorts, yellow corn meal, and oat flour with 5 per cent 
meat scrap, with a scratch feed of 2 parts yellow corn and 1 part oats, is as 
good as m y  other combination. 

Experiments conducted at West Virginia30 failed to show that heaG.egg- 
production just before the hatching season had any detrimental effect on 
fertility or hatchability. 

Halpin, Johnson and Hart6 obtained a 30 per cent chick mortality where 
meat scrap alone waa used to supplement a t  basal ration. Where skimmilk 
was used there was no mortality. 

IRON REQUIREMENTS OF CHICKENS * 

Some unpublished work at the Wisconsin Experiment Station indicates 
that while the iron requirement of chickens is low, yet anemia can be pro- 
duced on iron-free diets. Iron is found is meat scrap, alfalfa, cabbage, etc. 

Cole and Huttas found in feeding thryoid glands to hens that there was no 
effect on body waight or e g-production or no lack of pigmentation, but that 
hen-feathering could be infiuced in the male. 

Acherson, Blish and MussehlaO found that the addition of cystine, above 
the minimal requirements to the ration of hens, did not hasten themolt. 
Morgan and Woodruff" found that the addition of waste pimento peppers, 
ground and fed to hens at the rate of one-half gram per day, would color the 
egg-yolks and that the color first appeared after feeding for five days. 

Chickens do not require the addition of iodin to the ordinary ration. 
From the literature surveyed it does not appear as though nutritional dis- 

eases of cattle, horses and other domestic Live stock were subjected to much 
investigation during the last year. 
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DR. W. G. HOLLINGWORTH: I move that we accept the report without 

. . . The motion was duly seconded, put to a vote and carried. . . . 
PRESIDENT CARY: The next is the report of the Committee on Terminology 

of Diseases of Poultry. This report was to have been made by Dr. R. A. 
Craig, but Dr. F. H. Brown will present it. Owing to the technicalities of the 
report, we will ask him not to read it but just present it. 

iDr. Craig was the official representative of ihe'U. 'S. Live Stock Sanitary 
..lssociation on the Terminology Committee of the National Poultry Council, 
and chairman of the Subcommittee on Disease Terminolo y. His re rt 
included the minutes of a meeting of the Terminology Cfommittee, E l d  
October 24,1928. The minutes are not regroduced here, but only that portion 
of the report covering disease terminOlOgy.-EDITOR.) 

reading, but for publication in the proceedings. 

, 

. . Dr. Brown presented the report. 

REPORT OF COMMITTEE ON TERMINOLOGY 
OF POULTRY DISEASES 

DR. R. A. CRAIG, Chairman, Lafayette, Ind. 
. 

DR. F. H. BROWN, INDIANAPOLIS, IND. DR. J. E. GIBSON, INDIANAPOLIS, IND. 
The following terms that relate to the control of poultry diseases, have been 

selected and defined by the Committee: 
Agglutination lest: A blood test for the diagnosis of bacillary white diarrhea 

and fowl typhoid. The test fluid or antigen is made from cultures of Salmon- 
eUa pullorurn or Bacterium sanguinarium. 

Blood-testedJlock: A breeding flock in which there are DO individual birds 
that have bacillary white diarrhea or fowl typhoid, as shown by the agglutina- 
tion test, applied just prior to thz hatching season. 

Diseasefree Rock: A flock in which there are no birds,that manifest symp  
toms and lesions of disease, or that have been exposed to an infection at any 
time during a period of six months, preceding the examination for disease. 
Such a flock must have passed two annual negative tests, or three semi-annual 
negative tests for tuberculosis, bacillary white diarrhea, and fowl typhoid. 

Disiqfect@: The act or proc=+ of destroying germs or microorganisms 
that cause dlsease. The disinfection of poultry-houses, brooders, incubators, 
drinking-€ountains, etc., consists in the removal and proper disposal of the 
manure or droppings, 8 thorough cleaning of the walls and floorsof the houses, 
surfaces of the drinking-fountains, etc., and applying to the clean surface any 
one of the following disinfecting agents: a three per cent water solution of 
liquor cresolis compositus, or any other chemical disinfectant of equal value; 
live steam; and placing in boiling water for a short time. 

Pullorzn test: An intradermal test for bacillary white diarrhea. Pullorin 
(prepared from Salmonella puUorum) is .injected into the skin of the wattle. 
The positive reaction consi3ts of a swellmg of the part injected. This test IS 
not considered a8 accurate a diagnostic test as the agglutination test. 

Quarantine: To segregate or isolate on account of being dected with, 
having been exposed to, or suspected of having any infectious or communi- 
cable disease. 

I 

I 
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Quaruntine period: The period of time that must elapse before an individual 
bird or flock,.exposed to an infection or attacked by it, is incapable of trans- 
mitting the mfection or developing the disease. The examination of the 
flock for the presence of disease must include laboratory or diagnostic tests. 

The injection of tuberculin (prepared from the avian 
tuberculosis bacillus) into the skin of the wattle. The rzact.ion in th. tuber- 
culoas bird consists of a swelling of t.he part injected. 

Tzcherculin test: 

PRESIDENT CARY: Gentlemen, you have heard the report. This 'is not final 
and of course a committee of this kind will naturally have to take on growth 
for another year or more: before any great work can be done. This report is 
before you for adoption. 

DR. HOLLINGWORTH: I move that we adopt the report. 
. . , The motion was duly seconded, put to a vote and carried. . . . , 
PRESIDENT CARY: The next committee to report will be t.he Tuberculosis 

Committee. 
DH. C. E. COTTON: Mr. Chairman, you understand that one of the main 

duties of this committee is to prepare the program on tuberculosis. We have 
no apologies to make for the pro ram at  this session and we wa1 t to thank 
the men who presented papers. sowever, as you all know, in the past few 
years we have had a great many papers and it has been the custom to wait 
until all the papers have been presented and then ask for a eneral discussion. 
As a result there has been no discupsion. This yesr we undgertook to ask the 
men who were to present papers to name the men whom they wished to die- 
cuss their individual papers in the hope that we could get a free discussion. 
I am frank to sqy that only one of the men Bn fihe progra-m expressed himself, 
designating an individual to open the discussion and that wa8 Dr. Wight, 
who suggested that Dr. Killham discuss his paper and we mll blame the 

.presiding officer for not seeing Dr. Killham. Dr. Van EE responded but did 
not want to designate any individual to open the discussion, stating that he 
would depend on th2 members present to await the spirit as it movdd tbem. 
The fact remains that we had some wonderful papers but the lack of discussion, 
at least in  my opinion, was rcgrettable. 

We think in  the future, in fact the Executive Committee last night decided, 
that it will be mandatory for cach man who preparea a paper to designate 
somebody to open the discussion and that the authors prwent their papers 
to those selected to discuss them prior to the meeting, in order that these men 
will be prepared to discuss the papxs. Even if it is necessary to have fewer 
papers, we feel that this is very desirable. We can read these papers later 
We have men engaged in the same line of work as the men who present the 
papers and the &scuasions, as has been proven since yesterday at the noon 
hour, are very valuable. 

Your committee report is very short and is signed by ad1 members of the 
Committee. 

. . . Dr. Cotton read the report. . . . 
REPORT OF COMMITTEE ON TUBERCULOSIS 

DR. C. E. COTTON, Chairman, St. Paul, Minn. 
Dr. V. A. Moore, Ithaca, N Y. 
Dr. 1,. Van Es, Lincoln, Nebr. 
Dr. E. A. Watson. Ottawa, Ont. 

a Dr. A. E. Wight, Washington, D. C. 
Mr. A. J. Glover, Fort Atkinson, Wig. 
Dr. M. Jacob, Knox,yille, Tern. 

lies in preventing exposure to infection. 
Your committee believes that the solution of the problem of tuberculosis 

c ' RECOMMEhPATIOKS 
I. In the work of tuberculosis aradication, whcn dealing with infected 

premises, it is urged, before officially recognizing such premises as being free 
of tuberculosis, that the possibility of the swine being infected be given serious 
consideration. 
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11. The possibility of re-infection from feeder cattle can not longer be 
ignored and it is, therefore, recommended that on or before July 31, 1931, 
the Rules and Regulations of the Uniform Accredifed Tuberculosis Free Area 
Plan be amended, requiring that all feeder cattle, including steers, bulls and 
females, moving into Modified Accredited Free Area, be permitted only under 
the same provisions as are now required for dairy and breeding cattle. 

DR. HOLLINGWORTH: I move the adoption of the report. I . . . The motion was duly seconded, put to a vote and carried. . . 
PRESIDENT CARY: The next report is from the Committee on Miscellaneous 

Transmissible Diseases, by Dr. A. W. Miller, Assist.ant Chief, Bureau of Animal 
Industry, Washington D. C. Dr. Miller! 

DR. MILLER: Mr. dhairma,n, the reports of the Cdmmittee on Miscellaneous 
Transmissible Diseases for the past three years have dzalt in considerable detail 
with foot-and-mouth disease, anthrax, hemorrhagic septicemia, ~ rabies and 
glanders. The Committee has presented to the Association information con- . 
cerning research dhcoveries by workers in various pltrts of the world and has 
made recommendations that they thought, if put into effect, would lead to 
better control and eradication measures. The United States has been free 
from foot-and-mouth disease for more than three years. The disease still 
exists in practically a.ll the countries which were infected a year ago and 
tbose countrim then free are still free. 

The British Research Commission on foot-and-mouth disease has con- 
tinued its work. There is only one feature of the foot-and-mouth disease 
research work that we desire to call to your attention this year. We covered 
that quite thoroughly last year and that is the determination that bichlorid of 
mercury apparently is not an effective agent against foot-and-mouth disease. 

The situation with respect tq glanders is excellent. Very few cases of the 
disease have occurred in the United States tbis year. 

Hemorrhagic septicemia continues to cause considerable loss. 
Rabies has been unusually prevalent in a number of sections of the United 

States. The Committee was hopeful that it might a t  this meeting submit 
more definite information concerning the value of preventive treatment against 
rabies and hemorrhagic septicemia, but the available drqta were not con- 
sidered sufficient to warrant us in making more defide recommendations than 
heretofore, Thereforc, this year we are submitting only this brief statement 
as our report. (Applause) 

PRESIDENT CARY: Gentlemen, a motion to adopt this report is in order. . . It was moved, seconded and carried to adopt t.he report. , . 
PRENDENT CAEY: Tbe next committee to report is the Commi’ttee on 

Unification of Laws and Regulations, Dr. W. J. Butler, State Veterinarian, 
Helena, Mop tam. . . . Dr. Butler read the report. . . . 
REPORT OF THE COMMITTEE ON UNIFICATION OF 

LAWS AND REGULATIONS 
DR. W. J. BUTLER, Chairman, Helena, Mont. 

Dr. U. G. Houck Washington, D. C. Dr. H. C. Givens, Richmond, Va. 
~ r .  W. 3. Freta St. Paul, M=. Mr. J. H. Mercer, Topeka, Kans. 
Dr. R. W. Smith, Concord, N. E[. Dr. C. J. Marshall, Philadelphia, Pa. 

The basic outline for uniform regulations was so ably presented by the 
Committee on Uniform Regulations- a t  the twenty-ninth annual meeting of 
this association that it would baaconfusing for your present committee to 
enter into a lengthy summary or dmourse on uniform regulations. 

We will therefore limit our report to concise recommendations: 
1. We recommend that all states adopt and follow as closdy as possible 

the basic outline for uniform regulations as presented at the twenty-ninth 
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annual meeting of the United States Live Stock Sanitary Association (see 
pages 178 to 188, 29th Annual Report of the U. S. I,. 5. S.A., year 1925). 

2. Your committee again calls your attention to the decision of the Supreme 
Court of the United States, No. 187, October term, 1925. This deciaon in 
effect declared that state quarantines were Dot operative on interstate ship 
ments when spec& authority to govern the spread of disease has been dele- 
gated to the federal government. 

We recommend that this association authorizes its legislative committee to 
have e t e d  and presented to congress an amendment to the existing.fedm1 
laws which will give states the right to establish and enforce quarantmes for 
animal and poultry diseases, on shipments of live stock or poultry consigned to 
or passing through the respective states. 

3. We re eat the recommendation previously submitted to you with 
reference to tl%e word “accredited” in the accreditation of poultry. 

(a) The word “accredited” shall be used only to indicate freedom from 
disease. 

(b) . That when .the word “accredited” is so used, the name of the disease 
to mhch reference 15 made, be attached as in the following sentence: 

Accredited Bacillary White Diarrhea Free 
Accredited Tuberculosis Free 

We recommend that in the interest of uniformity, bearing in mind the 
above recommendations, that the various states adopt such regulations on 
this subject as may be adopted by the United S ta ta  Bureau of Animal Industry. 

4. We recommend the establishing of accredited abortion-diseaae-free 
herds. 

DR. BUTLER: I move that we adopt the report. * . The motion was duly seconded, put to a vote and carried. 
PREB~ENT CARY: There are some recommendations there that should b;! 

taken care of a little later by committee appointments, especially with regard 
toIthe recommendation that Congress adopt something that will enable states 
to quarantine. 

I dislike to talk on this subject from the chair, but I handle those questions 
in just this way: When they get into the state of Alabama,, I take cam of 
them. (Laughter) 

The next + the report of the Committee on Legislation, Professor H. R. 
Smth, of Chcago. 

MR. J. M. WHITTLESEY: Professor Smith told me laat night that he would 
be &able to be here today and asked me to express bis regrets and say that he 
had had no calls for the services of the Committee on Legislation. Therefore, 
there was no report to be made. He reviewed the action of the Committee two 
years ago in backing up the Bureau of Animal Industry regarding the federal 
appropriation which he judged was fairly satisfactory. There has been no 
neczssity for further services along those lines since that time. 

PRESIDENT CARY: There is only one other committee: Is the Committee 
on Resolutions ready to report? Dr. T. E. Munce is chasman. 
6p . . . Dr. Munce read the report. . . . 

REPORT OF COMMITTEE ON RESOLUTIONS 
DR. T. E. MUNCE, Chainnun, Harrisburg, Pa. 

I 

Dr. R. A. Craig, Lafayette, Ind. 
Dr. B. J. Killham, Lansing, Mich. - 

Dr. J. H. McNeil, Trenton, N. J. 
Dr. J. H. Barger, Des Moines, Iowa, 

RESOLUTION 
WHEREAS, There is great confusion and misunderstanding regarding 

the correct meaning and use of the word “accredited” when applied to 
poultry, and 

WHEREAS, The United States Live Stock Sanitary kssqciation was 
responsible for inaugurating and supporting legislation defining the use 
of the word “accredited” as applied to freedom from tuberculosis in cattle, 
and 
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WHEREAS! The responsibility for the efficient eDforcement of stat,? and 
national regulatory measures for poultry disease rwention and eradica- 
tion requircs clear, sound, consistent and autEoritative terminology, 
and, 

WHEREAS, Members of the veterinary profession are called upon to 
assume important responsibilities in cooperation with other state, pro- 
vincial, and national agencies in carrying out educationa.1 and regulatory 
programs for mimal disease eradication and, therefore, should have the 
benefit of an authoritative statement from tbis association regarding 
correct terminology, and 

WHEREAS, Thcre is a commendable movement actively underway to 
establish an official nations1 uniform plan for standardization of poultry 
breeding and disease eradication, therefore be it 

ResoZved, That this association go on record emphatically that thz word 
“accreditcd” be used exclusively to mean tbe same with poultry as it 
does now officially with the case of cattle, namely, specific disease eradi- 
cation by official testing and sanitation combined, and further, that in 
order to  distinguish eradication of specific diseasea the abbreviation for 
the disease be prefixed to the word “accredited” as “T. B. Accredited” for 
poultry as nom with cattle, and “B. W. D. Accredited” for bacillary white 
diarrhea and for other diseases as approved methods for official testing 
in the future may be perfected. 

RESOLUTION 
WHEREAS, There is an ever-present danger of foot-and-mouth disease 

and other dangerous and fatal contagious diseases being imported into 
the United States, through the importation of meat and animal products, 
from countries where such diseases exist, and 

WHEREAS, The importation of such dangerous or fatal contagious 
diseases would be disastrous to the live stock and dairy interests of the 
United States, and 

WHEREAS, It is a well-known economic fact that the prosperity of our 
country is dependent upon the proBperity of thz live stock and agricultural 
interests in the United States, now, therefore, be it 

ResoZved, That we heartily approve and indorse the action of the Secretary 
of the United States Department of Agriculture in prohibiting the entry 
of meat and restricting the importation of animal products into the 
United States from countries where such dangerous live stock diseases 
exist and that we call the attention of the Secretary of Agriculture and 
t-he Congress of the United S t a h  to the necessity of maintaining such 
embargo until these dangerous and fatal live stock diseases bave been 
cradicated by the countries affected by such embargo, and be it further 

Resohled; That acopy of this resolution be forwarded to the President and 
President-Elect of the United States, tha Secretary of Agriculture, the 
Chief of the United States Bureau cf Animal Industry and the members 
of Congrcss. 

. . . Motion was duly made, seconded and cprried to adopt the 
‘report. . . . 

PRESIDENT CARY: We have had the report4 of all the committees with 
the exception of the Committee on Policy. Is Dr. Mohler present or is any 
member of the Committee ready to report? 

DR. CONNAWAY: I had intended seein the Committee which has just 
finished reporting, to-get in a little speciaf thmg that I think we ougbt to 
include. I believe this association ought to  send greetings to one of the few 
older men who is still living and who helped to organize ths body and that 
is Robert J. I-Cleberg, of Kingsville. I think it would be a nice thing for our 
Secretary to  be instructed to send him the greetings of this association. I 
make that as a motion. 

. . . The motion was duly seconded, put to a vote and carried. . . . 
PRESIDEKT CARY: Is there any other business to come before this organ- 

ization? 

? 

i 
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DR. GIBSON: I am rising for information. If my memory serves me right, 
we have today voted in one instance to say, in re ard to this terminology on 
goultry, “accr+ited bacillary white diarrhea,” an8 the last action was to sty 

bacillary whtz diarrhea accredited.” I wonder if the record shows that in 
one instance we have prefixed the word “accredited” and in another suffixed it. 

PRESIDENT CARP: I think that is possibly true, but that can be remedied. 
I don’t think there was any intention of a conflict. It was simply that there 
be a uniform use of the term “accredited” applied to the disease. 

Tha next busin- in order is the election of officers and first will be the 
election of a president. 

DR. N. E’. WILLIAMS: Mr. President and Members: This has bean a most 
inspiring and instructive meeting. No organization has greater advantages 
than ours and I believe that it can be said truthfully that the members of. no 
organization possess greater energy or ability. In the affairs of all organiza- 
tions honest merences of opinion may arise in regard to minor policies, but 
surely there never have been any such differences as to the need of unflinching 
perseverance in handling the vital public health and economic problems with 
which we have bcen concerned. We have still further duties to perform; new 
problems have bcen added to the old to be solved; menaces of the human race 
to be overcome, the task of demonstrating that we have the skill and the will 
to control this machinery that this great system of modern civilization has 
created. We have the obligation to this organization of perpetuating this 
sound leadership. It is impossible to sum up genius in a single phrase. Out- 
standing men, regardless of field and not limited to narrow forms, recognizing 
the needs of each occasion, go out of themselves to become the men for the time 
and the opportunity. The sound leader has sympathies as well as judgments, 
emotions as well as intelligence. His messages are usually simple, direct and 
forceful, finding their way readily to the popular understanding. 

The man I have in mind as fitting this mode is not here today. Unfortun- 
ately this is one of the few meetings that he has missed. After years and years 
of service he finds himself today confined to his bed, recovering from a serious 
major operation. 
. I shall place in nomination, for the office of resident of this organization, 
Dr. Charles G. Lamb, of Colorado, and ask tEat you give to him this task 
that none could so ably handle as he. (Applause) 

DR. J. S. HEALY: Anything said to this audience in regard to Dr. Lamb 
would be su eduous: You all know him and you have mingled with him 
and it is w d a  sense of pleasure that I arise to second the nomination of Dr. 
Lamb for tbe presidency. 

PRESIDENT CARY: Are there any further nominations? 
DR. HOLLINGWORTH: I move that the nominations be closed. 

. . The motion was duly seconded, put to a vote and carried. . . 
PRESIDENT CARY: As we have only one candidate, a motion to elect. by accla: 

mation or have the Secretary cast the ballot for this man will be in order. 
DR. GIBSON: I move that the rules be suspended and the Secretary 

instructed to cast the unanimous vote of the organization for Dr. Lamb as 
president. 

. The motion waa duly seconded, put to a vote and carried. 
SECRETARY DYSON: As per instructions, I cast the ballot for Dr. Lamb fo; 

president. 
P~ESIDENT CARY: Next there are three vice-presidents to be elected. 
DR. BUTLER: I should like the pleasure of placing in nomination the name 

of a man on whose shoulders rests a pt work that is being carried on in the 
United States today, Dr. A. E. Wig t, of Wdington, D. C. (Applause) I 
place his name in nomination for first vice-president. 

PRESIDENT CARY: Are there any further nominations for first vice-president? 
DR. MUNCE: I should like to place in nomination Mr. J. M. Whittlesey, of 

Connecticut, to represent the organization as second vice-president. 
PRESIDENT CARY: Are there any other nominations? 
DR. RTCH: Last year I had the honor to place in nomination one of my 

old friends and co-workers in the state of New York, a man who has been 
associated with this body for many years. I should like to place his name in 

. 
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nom+tion again at this t k e  as third vice-president, Dr. W. G. Hollingworth, 
of Utma, a man prominent m the activities of better meat and better milk in 
the state of New York. (Applause) 
DR. WILLIAMB: I move that the rules be suspended, the nominations be 

. . . The motion was duly seconded, put to a vote and carried. . . . 
P~E~IDENT CABY: Tbe Secretary will cast the ballot for the three nominees. 
SECRETARY DYSON: 

Mr. Whittlesey, $8 second vice-president, and Dr. dollmgworth, as t h  m e -  
president. (Applause) - 

PBEBIDENT CABY: The Pmident-elect is not here tp-be presented, 60 we 
shall call the First Vice-pddent forward and let hun inhate the reat of them. 

. . . Firstvice-president-electWighttookthecbair. . . . (Applause) 
PASFPRESIDENT CARY: I shall give to you the gavel and with it all the 

emoluments and ev in else that goes with it. You may reside in the 
absence of the P r a z d e c t  and may initiate or put into ogee the other 
membera. 

VICE-PRESIDENT WIGET: Gentlemen, I shall try not to be an more severe 
than Dr: Cary was with this instrument which he handled so fre& during this 
convention. I am v sorry that Dr. Lamb is not with us today and I cero 
tainly hope that be isxeling much better and will be bere next year. 

I haven’t the slightest idea of the next item on the rogram but I shall be 
f ad  to have the mce-presidents who join with me in tLs great honor to step 
orward, Mr. Whittlesey and Dr. Hollingworth. (Applaw) We would 

like to bear from bot-h of you: 
MR. W H I ~ S E Y :  Mr. President and Gentlemen of the Convention: I am 

in no sense a speech-maker. I have been deeply interested in the work of this 
association and in the convention for the last twelve years. 1 have missed only 
one meeting during that time and I have always been wonderfully repaid for 
my Visit to Chicago, not only from listening to the program but from meeting 
the members and delegates from other states. 

I appreciate the honor of being elected Vice-president of this Association 
and assure you that I shall try to carry on with proper humility under the 
President and the First Vice-president. (Applause) 
DR. HOLIJNQWORTH: Mr. President and Gentlemen: I thoroughly 

appreciate this honor grid I certainly shall do my duty. (Applause) 
DE. BUTLER: I want to paps a resolution and thanlr Dr. Cary for the exce 

tional and &cient way in which be has conducted thismeeting. I want & 
Amociation to thank Dr. Cary and Dr. Dyson, and particularly the gentlemen 
who read such wonderful papers, and all who participated in provichg us with 
this program, which I think we will all admit was an outstanding p r o p .  
I know that Gome of us come a long distance and we have been amply repaid. 
We have been paid a thousand times over for coming here. 

On behalf of the Association I thank all of them very sincerely and I would 
ask that tbe Association pass a resolution thanking all of them for their par- 
ticipation in this program. I make it a rising vote of thanks. 

VICE-PRESIDENT WIQHT: You have all heard Dr. Butler‘s resolution. What 
is your pleasure? . . . The audience arose and applauded. . . . 

DR. CABY: I want to thank you for the flowers and I want to my to you tbat 
la& night after I went down to Sears, Roebuck’s broadcasting station on the 
twenty-third floor of the Straw building, on the way back I felt a little tired 
and I stopped at  tbe Grand Opera and heard the prettiest Spanisb girl I ever 
eaw sing. (Laughter) 

DR. WILLIAMS: I move that we adjourn. 
. . . Upon motion duly made and seconded the meeting adjourned a t  

4:OOp.m. . . . 
ADJOURNMENT. 

closed, and the vote be by acclamation. t 

4 

I cast a ballot for Dr. Wi ht.m finst vice- Ipsidept; r 
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REPORT OF THE COMMITTEE ON PARASITIC 
DISEASES 

DR. MAERICE C. ISALL, Chuimnan, Washington, D. C. 
Dr. A. T. K i d e  Dr. A. L. Shealy, Gainesville, Fla. 
Dr. R. P. MBTBtaer, Collegestation, Tex. Dr. E. M. Nighbert, Moultrie, Ga. 

Your Conimittee on Parasitic Diseases of Live Stock submits the following 
report: 
Im rtunee of parudes: Parasites of live stock are of great importance in 

the &ted States, and their importance is usually underestimated. Many 
veterinarians state that half of their practice deals with parasites. There 16 a 
growing appreciation of the importance of parasites, but there is ltlso a growing 
importame of parasites. It is a matter of common report that areaa in which 
p d t i c  diseases constituted a relatively unimportant condition up to a rather 
recent period are now beginning to report considerable trouble from parasites. 
This fact follows from the disappearance of the open range, the sure elimina- 
tion of the- clean areas formerly offered by a new country to the pioneer, .the 
concentration of stock mder more intensive methods of live stock production, 
and the read of pyxaites in the rapid and extensive movements of stock 
under m x e m  conditions. 

To combat parasitic diseases, we have the following means: Sanitation, 
treatment, education, and regulatory measures. 

Sanitation: Sanitation is one of tbe most effective and cheapest of control 
rnwures for some parasites. It has the advmta e of being a preventive 
measure, and when it can be applied effectively it is t fe  most desirable measyre 
to use. It has given spectacular results in such cases as that of the s-mne 
sanitation system. The stockman should utilize what is known ot samtary 
procedures, and the county agent and other educational agencies can be of 
great service in spreading information in regard to correct sanitary procedures. 

Sanitation, however, has its limitations. In many cases we do not yet know 
enough to outline effective sanitary measures for parasites and can not. prevent 
their occurrence andspread. In some cases it has been impossible to apply 
s d t a r y  meztsures to an extent which would control parasites. Elan, a thinking: 
animal, can apply sanitation to a high degree which is impossible to his live 
etock. Our pasture animals in general must utilize feed which is certain to be 
contaminated witb fecal materid carrying the eggs, larvae and cysts of para- 
eites. At the present moment we are compelled to fall back on treatment for 
the control of many parasites. 

Tteatment: In the case of such parasites as the common stomach worm of 
sheep, it rarely happens that the stockman has enough range or enough fields 
to enable his sheep to escape these prolific and persistent pax asites by sanitation 
alone under the conditions existing over a large part of the United States. 
Under sucb conditions it is necessary to resort to treatment. These treat- 
ments are primarily the business of the veterinarian, and the competent 
veterinarian should be employed whenever available to combat these condi- 
tions. It will be many years before we shall be able to control certain parasites 

Education: . One of the first duties of educational agencies is to carry out 
research, and m the field of parasitology much research 19 needed to ascerttLlp 
the basic facts OD whch to develop control measures, and after these basic 
facts are ascertained to develop these control measures in the form of sanitation 
in its broad aspect as preventive medicine or in the form of treatments for use 
until better control measurea are formulated. It is perhaps not too optimistic 
tasay that sooner or later we must plan for the eradication, a t  least on mtricted 
=as, of many of the parasites which are now complacently accepted as 
mavoidable accompaniments of the live stock industry. 
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As fast as basic facts and suitable measures are developed, it is the duty of 
the educational agencies to transmit them to those who can make we of them. 
Here the extension service, the press, the radio and other educational agencies 

Sanitary Association has an important role. 
It is self-evident that the quantity and quality of research and education 

in a restricted sense Will he determined by the number and ability of t.he persons 
engaged in this work. In the  connection we call attention to the fact that 
there are too few workers m this field who are engaged in work in parasitology. 
Probably every state in the Union that has a live stock or poultry industry of 
any importance should have at  least one parasitologist investigating parasitic 
diseases of live stock, and in many states a"saff of such workers is needed. 

Repdatoq mea8ures: %me parasites lend themselves very readily to con- 
trol in part by means of regulatory measures. The cattle fever tick and the 
vsrious mange mites fall in this group. They are easily detected and can be 
destroyed with certainty by certain well-established means. However, most 
parasites, including almost all of the internal parasites do not lend themselves 
to control by regulatory measures, owing to the drdculty in diagnosis, !he 
uncertainties of treatment in many cases, and the fact that the parasites 
usually produce chronic conditions along the line of varying degrees of unthrift- 
iness and hence do not seem important enough to warrant legal m d  regulatory 
measures. We are in accord with the idea that regulatory measures, as-far as 
we can judge at  present, should not be applied to any more pamitipdiseases 
at this time, and that now and in the future educational measures are more 
important for the control of parasites. 

Recommendatio41P: In view of the fact that previous recommendations of 
your Committee on Parasitic Diseases have not been acted on by the Associa- 
tion or its Executive Committee, this Committee has bo recommendations to 
make. 

(The report of the Committee on Parasitic Diseases of Live Stock was called 
for by the Chair, but was not presented at the meeting. EDITOR.) 
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may be utilized to great advantage, and here the United States Live Stock r" 
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