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SUMMARY OF BULLETIN. 

Tuberoulin ooming into general use. 

Minneapolis ordinanoe and supporting lawa-oonfirmed by the State Supreme 
Oourt. 

Oontrol of bovine tuberculosis in Switzerland, in Franoe, in the United States. 

Details of tuberoulin test-method of making. 

Tuberoulin a.a a diagnostio supported, in resolutions, by the United States Vet
erinary Medical Association in 1895 and again in 1896.-The resolutions. 

Study of prevalence in certain classes of Minnesota cattle, shows that of 3430 
cattle tested, 11.1 per cent were tuberculous. 

Most prevalent among "pure bred" stock-"in city dairies"-"withpoorcondition 
of stables"-"with poor ventilation." 

Tuberculin very accurate-of 71 animals oondemned and post-mortemed, 70 
proven tuberculous. 

A large percentage of all post-mortemed had tuberculosis a.ffeoting the lungs or 
a.tta.ohed glands, indicating that air infection was the most common and serious. 

Of !18 post-mortems, shown in Table L, eight showed tuberculosis affecting the 
udder. 

Tuberoulin test is accurate and practical, but may fail if disease is far ad
vanoed and extensive. 

Effeotof test on non-tuberculous cows, negative; effect on tuberculous cows, fa
vorable; effect on fattening steers, negative. 

Where animals fail to react after one or several injections, they may have 
been cured or they may have been rendered unsusceptible to tuberculin. Retests 
must therefore be considered inaccurate. 

It is possible to estimate, with reasonable accuracy, the extent and location of 
disea.se from the temperature record, so far as lungs and a.ttached glands are con
cerned. A distinct rise of temperature within 10 hours and a maximum of 3.5 de
grees or over seems to indicate, with about 70 per cent of accuracy, extensive disease 
of the lungs or attached gla.nds when testing is done under certain defined condi
tions. 

The tuberculin test may be uncertain in oases of a.d va.nced pregnancies, but not 
otherwise objectionable. 

Tuberculin seems to have a. curative effect in certain cases,-of eleven animals 
treated, two ma.de evident recoveries and two others showed recent repair in dis
eased tissues. 

Radical methods of wide sweeping extermination seem impractical at present. 
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City dairies and breeding herds should be dealt with first-sanitary condi
tions demand more attention. 

Ventilation, sunshine and exercise for breeding stock and dairy cows cannot 
be neglected without a serious loss. 

Farmers should be reached last because farm cattle a.re probably less suscep
tible and few a.re diseased. 

Keeping tuberculous cattle in the herd a costly experiment. 

It may be desirable and entirely practical, under certain easily defined circum
stances, to retain tuberculous cows for breeding purposes. 

Of a total 27 calves from tuberculous cows in Breeding Experiment, 23 have 
remained sound. One was feeble and died soon after birth, three became tu bercu
lous; of these three two were raised on tuberculous dams. 

There is no warrant for believing that any external characteristics indicate 
the presence of tuberculosis nor of a tendency to that disease. 

The writer desires to acknov.-Iedge his obligations to Dr. Haggard. of Minne
apo1is, for a great deal of patient and accurate "\vo1·k in the Tuberculin Experiment, 
of \vhich only a generalized su1111nary appears in this bulletin. 

The \vriter wishes to acknowledge the assistance rendered by Drs. Brimhall 
and Cotton, of lVIinneapolis, and Dr. Price, of,St. Paul, in the post-mortem '\York 
with the cattle and for the tuberculin test statistics which they have placed at his 
disposal. 

AH the technical details of the experitnent, including the inoculation, 1nicro
scopk and post-1no1·te1n \vork, have heen \vitheld fro111 this bulletin because of their 
purely technical interest. They will be published in our Annual Report. 

The writer has endeavored to use such language in this bulletin as would make 
it intelligible fo~ stockmen, and he trusts that the medical men who read it appre 
ciate the necessity for so doing. 
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M. H. REYNOLDS. 

The history of man and disease has been the history of a 
long battle, with victory too often on the wrong side, and it 
is little to the credit of the medical and veterinary profes
sions that no more is being done towards reducing mortality 
from tuberculosis and controlling its spread. The subject of 
tuberculosis is one of such serious importance and large 
proportions and so many sided, that it has become the 
greatest medical problem of the day. 

Fleming said long ago of tuberculosis, "'Tis of all 
maladies that affect dome~tic animals the most wide spread 
and which of all others deserves the qualification of univer
sal panzooty.'' 

Sanitarians ::q;e not quarreling with butter, milk or 
meat-not with dairymen or breeders, but wholly with tu
berculosis. We cannot well do without milk and butter, 
nor do we wish to do without meat, but let us have them 
pure and wholesome. :No man can do a better thing for 
his neighbor than to show him truth. There is safety 
when we see and danger when we do not. 

History.-Tuberculin came into quite prominent use for 
purposes of diagnosis in this country in 1892, and its use be
came more and more common in 1893 and 1894. The Bureau 
of Animal Industry began its manufacture quite early and has 
since been distributing it without cost to health officers and 
state and station veterinarians. It was to be expected that 
an agent which condemned, as diseased, so many valuable 
cattle showing no external symptoms of disease would meet 
with opposition, and tuberculin did meet ·with a storm of 
opposition from breeders, from dairymen, from agricultural 
editors and even from a few veterinarians; although the evi-
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deuce as tc• its great yalue has been conclusiye almost from 
the start. 

Very absurd charges were made against it as, for in
stance, that its~_injection caused the disease symptoms which 
appeared on post-mortem examinations, although it was 
published freely to the world that tuberculin was filtered 
through porcelain and, in addition, heated to so high a tem
perature that all germs must haye been killed; making it im
possible for either living or dead germs to remain in the fluid 
"\Yhich ~was injected. Others said that it generalized the dis
ease and made acute and rapid the disease changes or, in 
other words, changed chronic and latent cases into acute 
and dangerous ones and so tended to spread the very disease 
which it was intended to control. Tiut this has been dis
proven by hunr1reds of thousands of tests and shown to be 
an insignificant factor if, indeed, it ever occurs. 

It has taken us four years to clisproye this statement, 
and meantime the work has been seriously delayed. Intelli
gent people and especially medical men themselves should 
not he so ready to accept mere statements of opinion
statements that are written to ventilate personal 
views and which rest on no satisfactory experimental data. 
Brilliant generalities are sometimes very pleasant to hear 
and to read about but they ought not to be given ready 
credence when they involve such large and serious problems 
as that of tuberculosis. It has been this same dogmatic 
statement, based on no adequate supporting evidence, that 
has hitherto delayed the general use of tuberculin in hu
man practice for purposes of early diagnosis-a thing to 
be earnestly hoped for and expected in the future-when 
possible malpractice suits, because of its use, shall no 
longer stare our medical brethren in the face. 

Then it was charged that tuberculin was inaccurate, 
condemning sound cattle and passing diseased ones, in spite 
of an enormous amount of competent evidence that it was 
the most accurate diagnosis ever knffwn in the history of 
medicine. Others objected that it was too accurate because it 
condemned cattle so slightly diseased that it was not worth 
while to pay any attention to them; or that animals thus 
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slightly diseased ought not be condemned at all. Others ob
jected on the ground that tuberculosis was evidently so 
widely spread and so common among cattle that we could 
do nothing with it anyway and that we ought therefore to 
sit down and give up the struggle as hopeless, while still 
others said the cattle, thus condemned, were in such fine con
dition, so sleek and fat that they could not be serious!}, 
diseased. But it soon became evident to those who were 
making the pc•st-mortems that this was wholly false and 
that a cow could be rotten with tuberculosis and yet ap
parently be in ideal physical condition so far as the eye could 
read external symptom. To illustrate this several 
photographs are given shO\ving the cow, Fancy, as she ap
peared before killing, and her lungs and chest cavity im
mediately after killing. And this is but a single example of 
hundreds of post-mortem facts that have been developed in 
such examinations over the \vorld during the past four years. 

The bitter opposition has been gradually disappearing. 
One by one the objections have been proven unfounded or 
ans\vered by improved methods in manufacture and by more 
skill in the use of tuberculin until it is nowrccognized among 
veterinarians, the world over, as very accurate and thorough
ly practical for purposes of diagnosis and possibly as having 
some value for curative purposes in mild cases. 

WHAT ;\lORE WE K:c'\OW NOW. 

There are many points regarding the use of tuberculin as 
a diagnostic that have been learned since its introduction. 
We have learned that certain caution is necessary to avoid 
mistakes in diagnosis. That it is not injurious to either 
healthy or diseased cattle. That it is not absolutely in
fallible but very practical. That under certain known con
ditions it may fail to condemn as tuberculous certain in
dividuals that are very badly diseased though, fortunately, 
these cases are so far advanced that diagnosis by tuberculin 
is unnecessary. VI/ e know that certain care is necessary in its 
preparation and that it must be uniform in quality as it 
comes from any one laboratory. \Ve have learned, too, that 
it is possible to make a very careful post-mortem exarnina-
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tion and still fail to find lesions of tuberculosis when the ani
mal was really tuberculous. vVe know that a cow's udder
may be apparently healthy and still the bacilli of tubercu
losis appear in the-milk and we know that the bacilli are 
usually abundant when the udder is diseased. 

We know that calves are rarely tuberculous until after 
their first year and that the liability to tuberculosis increases 
rapidly with age. Range cattle are rarely affected and the 
same is true of the domestic steers and work oxen. We 
know that it is more prevalent among highly bred cattle 
than among natives and that its prevalence among cattle is 
not a matter of breed but of condition and care. All the 
common breeds in this country are affected alike so far as 
knO\\'n. 

Calves, pigs and other animals have been infected by 
feeding and by inoculations with meat and milk of tuber
culous cows and the reasonable inference is that human 
beings may be so infected. It is now generally accepted by 
health officers everywhere that human and bovine tuber
culosis are identical and may be transmitted either way; 
and that tuberculin gives an accurate diagnosis. Many of 
our larger cities are trying vigorously to control the sale of 
meat and milk from tuberculous cattle by the use of tuber
culin. Several states have taken active measures to stamp 
out the disease or control its spread, and this means at 
least that there is an active recognition of the seriousness 
of the question and that the people are getting acquainted 
with it. 

THE TUBERCULIN TEST. 

Tuberculin as a diagnostic agent in veterinarypractice, 
for the detection of tuberculosis needs no explanation or de
fense and no argument to show its accuracy. The great 
amount of statistics which have been collected and studied 
do not show perfection in results, but when we charge all 
the errors to the tuberculin, the statistics show wonder
ful accuracy and uniformity. Averages of a very largenum
ber of tests and controls in the way of post-mortems, show 
an accuracy of over 90%, and in the hands of some veterina-
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rians who have been very careful in their work and watch
ful for disturbing factors, it has been almost infallible. It is 
obviously possible for lesions of tuberculosis to exist in an 
animal body and escape o bserva ti on in the most pains-taking 
post-mortem. We consider mallein a very accurate diag
nosis for glanders and yet there are more doubts and uncer
tainties connected with its use than with the use of tubercu
lin. 

There is no ground for argument concerning the use of 
meat and milk from tuberculous cattle. 

Possibilities of infection through this source have been 
demonstrated and good sanitation al ways says that 
where there may be clanger there is clanger. Such milk 
should not be used for human food without special pre
paration by heat. There is some dispute as to whether 
milk may contain the germs when the udder is apparently 
sound;' but there is abundant evidence to show that this 
may be the case. .An apparently sound udder cannot, 
therefore, guarantee wholesome milk from a tuberculous 
cow. If the meat be thoroughly cooked, it is probably 
not dangerous; but the question arises at once as to the 
thoroughness of the cooking. Experiments have been 
made which demonstrate that meat may be roasted and 
boiled and yet the center of large pieces remain infectious. 
Again in considering this matter of food products from 
tuberculous cattle, there comeuptheclifficulty and expense of 
knowing with reasonable certainity that a certain sample of 
meat or milk does or does not contain the living bacilli. 
The only means we have of knowing are by microscopic ex
amination, laboratory culture methods, and experimental 
inoculation with lower animals. But these require so much 
time and such skilled labor that their general use on a large 
scale is not practical. Obviously then the thing for us to do 
is to consider that the meat and milk of tuberculous cattle 
may be infectious unless sterilized by heat and to realize that 
the place to examine a sample of meat or milk for soundness 
in this respect, is the stable and the only method at present, 
the tuberculin test. Certainly if tuberculous meat is put on 
the market, it should be put on as tuberculous meat and sold 
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as such, and the purchaser should be instructed to cook 
thoroughly. 

Minneapolis has taken creditable stand in this matter. 
The city furnishes tuburculin free and a competent veteri
narian to do the work. No man can legally sell milk 
without a license and a certificate of tuberculin test must be 
presented before license may be granted. All cattle tested 
are tagged and numbered, both those that react and those 
that do not. Record is kept of these numbers and the dis
position of the cattle so tested and numbered. 

The general law, and the city ordinance, which provides 
for the inspection of dairies, dairy herds, and the licensing of 
the same is so admirable that it is here given with the sug
gestion that other cities shall go and do likewise. It will 
be noticed that the city does not order any cattle tested but 
merely says if your cattle are not tested we can not grant 
you license to sell. 

The general laws and city ordinances based upon them 
and no\V in force, together with supreme court decisions, 
rendered on an appeal concerning them are here quoted from 
circulars issued by the :Minneapolis Department of Health. 
Dr. C. N. A very, commissioner. 

GENERAL LAWS, 1895. 

CHAPTER 203. 

An act relating to the inspection of milk and of dairies and 
of dairy herds and to provide for the licensing and reg
ulation of the sale of milk in cities. 
"Be it enacted by the Legislature of the State of Minne

sota: 

"SECTION 1. The City Council of any city may by or
dinance provide for the inspection of milk and of dairies and 
of dairy herds kept for the production of milk within its lim
its, and issue licenses for which no fee shall be charged; for 
the sale of milk within its limits and regulate the same, and 
may authorize and empower the board of health to 
enforce all laws and ordinances relating to the production 
and sale of milk and the inspection of dairies and dairy 
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herds producing milk for sale or consumption within such 
city and to appoint such inspectors, experts and chemists 
as are necessary for the proper enforcement of such laws 
and ordinances, their compensation to be fixed by the city 
council, and such inspectors, experts and chemists shall be 
possessed of such necessary powers within the limits ~of such 
city as shall be prescribed by ordinance, but no such ordin
ance shall conflict with any law of this state. 

"SEC. 2. Nothing in this act contained shall affect orin
terfere with any of the powers and duties conferred upon the 
State Dairy and Food Commissioner or his j deputies and 
agents by any law of this state. 

"SEc. 3. This act shall take effect and be in force from 
and after its passage. 

Approved April 26, 1895." 

AN ORDINANCE 

To amend an ordinance entitled: "An ordinance to provide 
for the inspection of milk, dairies and dairy herds, 
and to license and regulate the sale of milk in the City 
of Minneapolis," passed June 14th, 1895, and approved 
June 21st, 1895. 

The City Council of the City of Minneapolis do ordain as 
follows: 

SECTION 1. That an ordinance entitled "An ordinance 
to provide for the inspection of milk, dairies, and dairy 
herds, and to license and regulate the sale of milk in the 
City of Minneapolis," passed June 14th, 1895, and ap
proved June 21st, 1895, be and the same is hereby amended 
so as to read as follows: 

SECTION 1. No person shall sell any milk within the City of 
Minneapolis without first having obtained a license so to do 
in the manner hereinafter provided. 

SEC. 2. Any person desiring a license to sell milk in said 
city shall first make application for such license to the City 
Council by filing with the Commissioner of Health for pre
sentation by him to the City Council an application in writ
ing, which application shall state fully and explicitly: 
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FmsT"-The full name and place of residence of said ap
plicant. 

SECOND-The exact location or place from which said ap
plicant obtains his milk, and if the applicant is not a pro
ducer of milk, then the name of the person from whom he 
obtains his milk for sale. 

THIRD-If said applicant is a producer of milk, the num
ber of cows in his dairy herd, and if not a producer of milk, 
the number of cows in the dairy herd of the person from 
whom he obtains his milk. 

FOURTH-The manner in which said applicant intends to 
dispose of his milk when licensed, accordingtothe provisions 
ofthis ordinance. 

Such application shall be signed by the applicant, and 
when received by the Commissioner of Health shall he placed 
on file and the name of such applicant shall he entered in a 
book of registration kept for such purpose. The filing of 
such application for a license shall authorize such applicant 
to continue the prosecution of his business until the City 
Council takes official action thereon, and either issues a 
license to such applicant for the sale of milk or refuses so 
to do. 

Any such applicant, or any person from whom such ap
plicant obtains his milk, shall permit the City of Minneapolis, 
through the Department of Health of said city to inspect 
the dairy and dair.r herd of such applicant or the dairy and 
dairy herd of the person from whom such applicant obtains 
his milk, and any refusal on the part of such applicant, or 
the person from whom such applicant obtains his milk, to 
permit such inspection, shall be ground for a refusal by the 
City Council to issue a license to such applicant. 

SEC. 3. Upon the filing of such application with the 
Commissioner of Health of said City, as provided in the pre
ceding section, the Commissioner of Health, or the veterin
arian of the Department of Health, or an authorized in
spector of said Department of Health, shall inspect the dairy 
and dairy herd of such applicant, or the dairy and dairy 
herd of the person from whom such applicant obtains his 
milk for sale within said City, without unnecessary delay; 



BOVINE TUBERCULOSIS. 353 

and it shall be the duty of the Commissioner of Health to 
cause to be made by the veterinarian of the Department of 
Health, or under his direction and supervision, an examina
tion of each and every animal producing milk for sale or con
sumption within said City and belonging to or controlled 
by said applicant or the person from whom said applicant 
obtains his milk, for the purpose of detecting the presence or 
absence of tuberculosis, or any other contagious or infectious 
disease; and the said Yeterinarian of the Department of 
Health, in making such inspection and examination is hereby 
authorized to use what is commonly known as the 'tuber
culin' test as a diagnostic agent for the detection of tuber
culosis in such animal. After such examination and inspec
tion of the dairies and dairy herds, as herein before provided, 
the Department of Health shall tag each and every animal 
so examined, which tag shall be of such a character as to 
afford a permanent recon1 of such examination, and the re
sult of the same as regards the presence or absence of an in
fectious or contagions disease. 

Thereupon the Commissioner of Health, of said City, 
shall present such application with a report to the City 
Council, which report shall contain the result of the examin
ation and inspection of the dairy and dairy herd of such ap
plicant or of the dairy and dairy herd of the person from 
whom applicant obtains his milk for sale in said City and 
said Commissioner of Health shall also state in such report 
what disposition, if any, has been made by such applicant, 
or the person from whom such applicant obtains his milk, of 
the cowR and animals which were found to be affected with 
any contagions or infectious disease, if any, and whether or 
no any diseased animals are used by such applicant or the 
person from whom such applicant obtains his milk, for the 
production of milk for sale and consumption within said 
city. 

SEC. 4. The City Council shall thereupon, after proper 
investigation, whether from a consideration of such report 
or from other sources, adjudge and determine what appli

. cants may be entitled to obtain a license from the City of 
Minneapolis to sell milk within said city, and shall there-
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upon expressly designate by resolution the names of such 
applicants as may be entitled to a license to sell milk under 
the provisions of this ordinance. 

SEC. 5. Thereupon it shall be the duty of the Commis
sioner of Health to issue a license, for which no fee shall be 
charged, to sell milk within the City of Minneapolis, to each 
applicant named in such resolution as entitled to such a 
license. Such license shall be signed by the Commissioner of 
Health and shall he valid and effectiYe until the first day of 
:May next ensuing, and no longer; proYided, however, that 
such license may be reYoked for cause, according to the pro
visions of Section Sixteen (16), Chapter Four (4), of the 
City Charter of the City of Minneapolis. 

Each licensee shall cause his name and his place of busi
ness and the number of his license to be legibly placed and 
kept in a conspicuous place on the outer side of all carriages, 
wagons, sleighs or other vehicles used by him in the distri
bution or SLlle of milk, and all licensees who sell milk from 
stores or shops shall keep such license constantly posted in a 
conspicuous place upon the ·wall of the room within which 
such sale of milk is carried on. 

SEc. 6. No person licensed under the provisions of this 
ordinance shall offer or expose for sale or sell or deliver for 
sale or consumption any unclean, impure, unhealthy, un
wholesome, or adulterated milk. 

No person shall keep cows for the production of milk for 
sale or consumption within the City of Minneapolis in an 
over-crowded condition, or in stables which are not properly 
ventilated, or which are filthy from an accummulation of 
animal refuse, or from any other cause; nor shall milk for 
such purposes be drawn from cows which are themselves in 
a condition of filth or uncleanliness, or from cows which 
are affected with tuberculosis or any other form of disease, 
or from cows which are fed, either wholly or in part, 
upon distillery waste or brewery grains, or the waste 
of vinegar factories, in a fermented condition, or upon any 
other form of food which will produce milk which is un
healthy or tmwholesome, or from cows which are supplied 
with water which is impure or unwholesome; and all milk 
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thus produced is hereby declared to be unclean, impure, un
healthy, and unwholesome milk; and any milk which is 
shown by analysis to contain any substance or substances 
of any character whatever not natural or normal con
stituents of milk; or to have been deprived, either wholly or 
in part, of any constituent, naturally or normally, contained 
in milk, or which is shown to contain more than eighty 
seven (87) per centum of water fluids, or less than thirteen 
(13) per centum of milk solids, of which less than three and 
one-half (31/z) per centum shall be fat, is hereby declared to 
be aclulturated milk. 

SEC. 7. No person licensed under the provisions of this 
ordinance shall have in his possession with intent to sell, 
offer or expose for sale, or sell or deliver for sale or con
sumption, in any store or place of business, or from any 
wagon, sleigh, cart or other vehicle used in distributing or 
selling milk, any milk from which cream has heen removed, 
or milk commonly known as 'skimmed milk' without first 
marking the can or package containing said milk, and from 
which said milk is delivered to the purchaser or consumer 
with the words 'skimmed milk' in large, plain black letters, 
each letter being at least one inch high and one-half inch 
wide, said words to be on the top or sides of the said can or 
package in such a position as to be easily seen when such 
milk is sold and delivered. 

SEC. 8. In order to carry out the provisions and pur
poses of this ordinance, the Commissioner of Health and all 
other officials, inspectors and employes of the Department of 
Health shall have the right at any and all times to enter up
on or into the premises of any person licensed, under the 
provisions of this ordinance, to examine and inspect the 
dairy and dairy herd of such licensee, and they shall also 
have the right to enter upon or into the premises of any per
son from w horn such licensee obtains his milk for sale in said 
city, to inspect and examine the dairy and dairy herd of such 
persoi1; and any refusal upon the part of said licensee or up
on the part of the person from whom such licensee obtains 
his milk to allow such entry and inspection as may be re
quired by this ordinance, shall be followed by a revocation 
of the license of such person. 
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SEC. 9. It shall be the duty of the Commissioner of 
Health to cause the dairies and dairy herds of all licensees 
and the dairies and dairy herds of the persons from whom 
such licensees obtain their milk, to be inspected from time to 
time, and if the conditions which are required as a prere
quisite to obtaining a license under the provisions of this 
ordinance are not constantly maintained, then it shall be his 
duty to make a report to the city council and such recom
mendations in regard thereto as he may deem proper. 

SEC. 10. The Board of Health may appoint, subject to 
the approval of the city council, and at such compensation 
as may be fixed by the city council, such additional inspect
ors or employes as are necessary for the purpose of carrying 
out the provisions of this ordinance, and it is hereby made 
the duty of the Commissioner of Health, and all other officials, 
inspectors and employes of the Department of Health to en
force the provisions of all ordinances of said city, and all 
other laws of the state relating to the sale and production 
of milk within s8-id city, and the inspection of dairies and 
dairy herds producing milk for sale within said city. 

SEC. 11. Any person violating any of the provisions of 
this ordinance shall, upon conviction thereof before the 
municipal court of said city, be punished by a fine of not less 
than ten dollars ($10) nor more than one hundred dollars 
($100) or shall be imprisoned until such fine is paid, not ex
ceeding ninety (90) days." 

SEC. 12. This ordinance shall take effect and be in force 
from and after its publication. 

Passed March 20th, 1896. 

COURT DECISIONS. 

STATE OF MINNESOTA, ) 
Supreme Court, l 

October Term A. D. 1896. J 
NO. 200. 

State of Minnesota, Respondent, vs. Hans C. Nelson, Ap
pellant. 



PL..\TE XXX. 

Fig. 203. -First Stomach and Spleen.-Tubercle scattered oycr surface of both. 



PLA'J'J;~ XXXI. 

Fig. 20·1·.-First Stomach and Liver. Tubercles almmlant on surfaces ufboth. 

Fig. 20G.-Chest Cavity,-Fro111 an unusually handsume Jersey co\v,-111cn11H:r 
ot \Vorld's F·'air Jersey hcn1,-apparcntlyin il1L'.al physical condition when killed; vcr,y 
little healthy tissue in either lung. 
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SYLLABUS. 

Provisions of an Ordinance of the City of Minneapolis, Con
sidered. 

Certain provisions of an ordinance of the City of Minne
apolis to license and regulate the sale of milk in the City, 
considered and held to be authorized by Gen. Laws 1895, 
Ch. 203, entitled "an act relating to the inspection of milk 
"and of dairies and dairy herds and to provide for the licens
"ing and regulation of the sale of milk in Cities." 

Ordinance lield-not t'Xfra terriforial. 

It is competent for a City Council by ordinance to re
quire that an applicant for a license to sell milk within the 
City shall consent that the dairy herd from which he ob
tained his milk may be inspected by the Commissioner of 
Health of the City, although such dairy herd is kept outside 
the City Limits. 

''Tuberculin Test" l«ld-not wuwtsonable. 

The requirement that he shall consent, as a condition 
precedent to obtaining such license, that the animals from 
which he obtains the milk shall be subjected to the "tuber
culin test" is not unreasonable. 

Whether City license is substitutional or supplemental to 
the State license. Qmere. 

Whether a license from a City under an ordinance 
passed pursuant to laws 1895, Ch. 203, is, as to the sale of 
milk in such City, a substitute for the license from the State 
Dairy Commissioner provided for in Laws 1889, Ch. 247 or 
whether it is merely supplemental and additional, is not de
cided. 

In either vie''' the ordinance is authorized by the act 
ofl895. 

Order affirmed. 

Appeal by defendent from an order of the Municipal 
Court of Minneapolis, Kerr, J., denying a motion for a new 
trial. Affirmed. 
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"In March, 1896, the City Council of Minneapolis passed' 
an ordinance to provide for the inspection of milk dairies . 
and dairy herds, and to regulate the sale of milk in the City 
of Minneapolis. This ordinance is set out in foll in appel
lant's brief as Exhibit C. Its provisions, as far as now ma
terial, may be summarized as follows: 

"Any person desiring a liceme to sell milk in the city is re
quired to file with the Commissioner of Health of the city an 
application thereof, stating among other things the location 
or place from \vhich the applicant obtains the milk, and, if 
he is not a producer of milk, then the name of the person 
from whom he obtains his milk, and also requesting the city 
to inspect his dairy and dairy herd, or the dairy or dairy 
herd of the person from whom he obtains his milk, for the 
purpose of carrying oui the provisions of the ordinance-a 
refusal of the applicant to request such inspection to result 
in his failure to obtain a license. 

"Upon the filing of such application the Commissioner of 
Health is to inspect the dairy and dairy herd of the applicant, 
or those of the person from whom he obtains his milk, and to 
cause an examination by the Veterinarian of the Department 
ofHealth to be made of every animal producing milk for sale 
within the city, belonging to the applicant, or the person 
from whom he obtains his milk; "and for the purpose of de
"tecting tuberculosis or other contagious or infections dis
"ease, the Veterinarian is authorized in making such inspec
"tion to use what is known as the tuberculin test as a diag
"nostic agency for the detection of tuberculosis in such ani
mal." The ordinance further provides for the tagging of 
each animal thus examined and inspected so as to afford a 
permanent record of the result as regards the presence or ab-
sence of an infectious or contagious disease; that when the 
applicant, or the person from whom he obtains his milk, 
shall have removed from his dairy herd all cows and animals 
which may be found to be affected with any contagions dis
ease so that They a.re no longer used for the production of 
milk, for sale or consumption within the city, then the Com
missioner of Health shall make a report to the City Council 
concerning such applicant and the condition of the dairy-
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and dairy herd from which he obtains his milk. After these 
reports are submitted, the City Council is, after proper ex
amination, to determine what applicants are entitled to a 
license to sell milk in the city. It then becomes the duty of 
the Commissioner of Health to issue licenses to those deter
mined by the City Council to he entitled thereto. The 
ordinance also provides that no person shall sell, deal in or 
dispose of any milk within the city without first having ob
tained a license so to clo in the manner above provided, and 
imposes a penalty for the \'iolation of any of the provisions 
of the ordinance. 

"The clefenclent having been convicted of selling milk in 
the city without first having obtained a license as provided 
in the ordinance, appealed to this court. 

"I. The first and second objections urged against this or
dinance are virtually one and may he considered together. 
The objection is that the provisions of the ordinance are not 
within the limits prescribed for it hy the statute for the 
reason that it is attempted to make its operation extra ter
ritorial in that it pro\·ides for the inspection of dairies and 
dairy herds outside the city limits. There is no merit in this 
point. The manifest purpose of the statute under which this 
ordinance was passed was to enable the City Council to 
adopt such reasonable police regulations as would prevent 
the sale of unwholesome milk within the city, and not merely 
to prevent the keeping of unhealthy dairy herds within the 
city limits. It is a matter of common knowledge that much 
ot the milk sold in a city is proclucccl in dairies situated out
side the city limits. Any police regulations that did not 
provicle means for insuring the wholesomeness of milk thus 
brought into the city for sale and consumption would 
furnish very inadequate protection to the lives and health of 
the citizens. It is also a matter of common knowledge as 
well as of proof in this case that the wholesomeness of milk 
cannot always be determined by an examination of the milk 
itself. To determine whether it does or does not contain the 
germs of any contagious or infectious disease it is necessary 
to inspect the animals \vhich produce it. The inspection of 
dairies or dairy herds outside the city limits prm·idecl for hy 
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this ordinance applies only to those whose milk product it 
is proposed to sell in the city. The provisions of the ordin
ance in that regard go only sq far as it is reasonably neces
sary to prevent the milk of diseased cows being sold within 
the city. This inspection is wholly voluntary on part of the 
owner of the dairy or dairy herd. If he does not choose to 
submit to such inspection the result merely is that he or the 
one to whom he furnishes milk cannot obtain a license to sell 
milk within the city. The ordinance has no extra-territorial 
operation and there has been no attempt to give it any such 
effect. The only subject upon which it operates is the sale 
of milk within the city. 

"II. The objection is urged that the ordinance is oppres
sive and unreasonable in that it requires every dairy herd 
whose milk is desired to be sold within the city to be subject 
to the "tuberculin test" which it is claimed is uncertain in 
its results and deleterious to the health of animals. At the 
present stage of scientific research on this subject it may be 
a debateable question whether this test has been fully proven 
or how far it is as yet merely experimental. There is ample 
evidence in this case that it is now the generally accepted 
theory that the presence of consumption or tuberculosis in 
animals can be detected by this test, also that this is what 
is called a germ disease" which may be contracted by eating 
the flesh or drinking the milk of a tuberculous animal. Upon 
the evidence we could not say that this provision of the or
dinance is oppressive or that it has not a reasonable ten
dency to prevent the sale of unwholesome milk within the city. 
There are some other objections urged against the reason
ableness of the ordinance, but none of them are of sufficient 
merit to require special notice. 

"III. It is further urged that the ordinance is repugnant 
to Gen. Laws 1887, Ch. 140 as amended by Laws 1889, 
Ch. 247. The point of this objection is that the act referred 
to entrusts to the state dairy commissioner the matter of 
inspecting dairies and dairy herds and issuing licenses to sell 
milk in cities or town-; of 2,000 inhabitants while under the 
ordinance in question these powers, so far as they relate to 
dairies and dairy herds whose milk it is proposed to be sold 
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in the City, .are assumed to be exercised by the City Council, 
whereas the act of 1895 provides that no ordinance shall 
conflict with any law of the state and that nothing in that 
act shall affect or interfere with any of the powers and duties 
conferred on the state dairy commissioner by any law of the 
state. 

"It must be presumed that the legislature intended to do 
something when it enacted the law of 1895. But if counsel's 
contention is correct then the legislature in the first part of 
that act conferred certain powers upon the cities and then in 
the latter part of the same act took these powers all back. 

"It is clear that the legislature intended to confer on City 
Councils the very powers which ha Ye been exercised by the 
enactment of this ordinance. ·whether when a City has ex
ercised these powers it is, as to the sale of milk in such City, 
a substitute for the license from the dairy commissioner pro
vided for in the act of 1887 as amended in 1889 or whether 
it is merely supplemental and additional, is a question not 
involved in this case; for in either Yiew the provisions of the 
ordinance under consideration are authorized by the act of 
1895. 

CONTROL OF BOVINE TUBE:RCULOSIS IX FOREIGN COUNTRIES. 

In July last the Federal Council of Switzerland sent 
a circular to all the confederated States, concerning tubercu
losis among cattle, which marks a good step in the progress. 
This circular recites that they have taken this ground in re
sponse to numerous petitions from cantonal governments 
and agricultural societies which ask, since tuberculosis is 
now recognized as a contagious disease and since tuberculin 
has proven an accurate diagnostic, that tuberculosis should 
be combated by the sanitary authorities. 

Among the various provisions of this circular, the gov
ernment offers to fllrnish the tuberculin free to the various 
local governments and to pay half the cost of making the 
tests, the tuberculin to be used only by veterinarians who 
hold diplomas and to be employed by them according to 
prescribed regulations. All the prescriptions of their laws 
against other contagious diseases can not be applied against 
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tuberculosis. If an owner wishes to have any portion of his 
herd tested under these provisions he must have the entire 
herd tested. Cattle that react must be branded by tag in 
the ear. Owners are urged to separate the healthy from 
those that react and to boil the milk of tuberculous cows 
before using for any feeding purpose. This circular also 
takes the ground that some animals may react and still be 
useful for breeding, production of milk, or for fattening. 
Some points worthy of note in this are that tubercu1in is 
furnished gratuitously; half the expenses of test is borne by 
the general government; no partial herd tests are al1m:ved 
and all cattle that react must be permanently branded. 
The sound cattle may be branded or not at option of the 
owner. This plan is open to criticism but on the \Yhole 
marks a good step forward. 

Denmark is dealing with this problem of bovine tuber
culosis on a somewhat different plan. The government 
furnishes upon application the tuberculin and the services of 
veterinarians for testing young cattle. If the owner wishes 
to have his whole herd tested he pays the additional fee to 
the veterinarian for testing the older cattle. Dr. Bang has 
found it very desirable that whole herds should be tested 
and has encouraged that feature. Animals selected for 
early slaughter may be omitted from test and are inspected 
at the place of slaughter. The law forbids the use of unin
spected meat from tuberculous cattle and the use of milk 
from tuberculous cows that have diseased udders. The 
plan of dividing a tuberculous herd into two parts, placing 
those that reacted in one and those that did not in the 
other aMd putting these into separate barns or in care
fu11ypartitioned portions of the same ham, is encouraged. 
Badly diseased animals and certain others are killed at once 
and the remaining females are used for breeding purposes 
under certain conditions. They must be kept quite distinct 
from the sound cattle in every way possible. Their calves 
are taken from the mothers at birth and kept with the 
healthy cattle, and reared on milk from healthy cows or on 
milk that has been made wholesome. When a cow in the 
tuberculous division. reaches an advanced stage of the 
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·disease, she is taken out and killed. In this way the sound 
'herd constantly increases and the tuberculous herd decreases 
in numbers. · 

France is attempting to deal with this question also but 
.the plan in operation is as yet very incomplete and imperfect. 
Ho.wever there are some good points in the French plan to 
be noted among the poor ones. No cattle can be brought 
into France except sound ones as shown by the tuberculin 
test. When an animal is found presenting outward evi
dences of tuberculosis or when one is found tuberculous at 
slaughter, the herd from which it came is tested. The 

·owner has an option regarding the cattle that react; he may 
have them slaughtered at once and receive compensation 
from the government or he may keep them isolated for six 
months and at the end of that time they must be 

·slaughtered under government inspection. If the carcass is 
·condemned, the owner loses all. One excellent feature in 
the French plan, is that all slaughter houses are under 
government or city supervision and the carcasses are there 
inspected by public officials, a plan that should be adopted in 
.the near future by all i.he larger American cities. 

:\IETHOD OF THE TEST AS DONE AT THIS STATION. 

We take any number up to 46 in one test. The time of 
the test is divided into two periods-A (before injection) and 
B (after injection.) 

During A, the temperatures are taken at 8 and 10 a.m., 
2, 4, 6 and 8 p.m. The tuberculin is given by hypo
dermic injection at 10 p.m. in doses of 1 c. c. or% dram per 
500 lbs. live weight. 

During B, temperatures are taken at 6, 8, 10 and 12 
. a.m., and 2, 4, 6, 8 and sometimes 10 p.m. The cattle are 
kept under the same conditions as nearly as possible on both 
days of the test, i. e. watered at the same hours and fed at 
the same hours on each clay, given as nearly as possible the 

·same amounts and treated alike on the two days in every 
respect, as nearly as possible. 

f\1aking the InjcctioJJ.-The hair is clipped over a space 
, about 4 inches square just back of the shoulder blade and 
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just below the. spinal column. This spot is then disinfected 
by a solution of corrosive sublimate (1:1000). An assist
ant stands back of the cows holding a sort of tray~ 
usually a short piece of board, upon which is placed a slender 
and deep vessel of some kind holding half a pint of 4% car
bolic acid solution, with a little oakum or cotton in the 
bottom to protect the needle and knife points, two small 
graduates, (1 dram and 1 oz.) and a small bicycle lantern~ 
In the 4% carbolic solution there is placed a slender bladed 
knife, with a piece of cob upon the blade, allowing the point 
to project about half an inch; and a common veterinary 
hypodermic syringe, medium size preferred, although almost 
any kind may be used. The operator takes the lantern,. 
loaded syringe, in one hand, and the knife in the other makes 
a quick puncture through the skin with the knife blade sur
face, held in a vertical position for greater ease in inserting 
the needle of syringe. The syringe then takes the place of 
the knife in the operating hand, needle is inserted into the
knife puncture and the tuberculin is forced out of syringe and 
left beneath the skin. An operator soon becomes very ex
pert at this and can make eitherthe puncture or theinjectiou 
with a heifer on the jump. By raising the skin with thumb. 
and first two fingers, the needle can usually be inserted 
through the skin by making a quick, hard thrust, with 
needle at right angle to skin surface. The method by knife· 
is urged for those who have not enough practice to become· 
expert with needle alone. For convenience and safety the· 
operator should stand well forward by the cow's shoulder· 
or even in front of the shoulder. 

If the cow is inclined to kick as the operator passes out: 
of the stall, an assistant can easily prevent this and give the 
operator perfect safety by pulling the tail suddenly sidewise: 
just as the operator steps out. 

The tuberculin is emptied one bottle at a time into the 1 
oz. graduate and from this it is measured close by dose into 
the small graduate, which should be graduated for cubic· 
centimeters, although the dose can be measured out in 
minims (about 15 minims to the c. c.) It is very easy to 
:inject 30 to 40 cows per hour in this way. The knife. is, 
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dipped into the carbolic solution and a little of the same 
solution is drawn in to the syringe and forced out after each 
injection. 

The diagnosis is made, mainly upon the fever reaction, 
i.e. if the temperature rises between 8 and 20 hours after the 

. injection 2 degrees or more above normal as shown by com
parison of A and B temperatures, it is safe to diagnose 
tuberculosis. A rise of 1.5 degrees should be called sus
picious, and the animal held for future test .. I would sound 
a word of w:;trning with reference to the use of tuberculin. 
In the first place it is not absolutely infallible and 
there are possibilities of error if the operator be careless 
or hasty in his methods. There are side issues that 
may come in to make it inaccurate and there are many 
things besides tuberculin that may result in rise of tempera
ture. A large drink of cold water may suddel).ly lower the 
temperature at just the time when the miximum rise would 
otherwise have occurred. The cattle must not be excited or 
worried in any way, but kept as quiet as possible during the 
whole test and if the whole stable or any part of it be much 
warmer during the second day, than on the first, note should be 
made of this fact and it should be considered in making the 
diagnosis in doubtful cases. Another source of possible error 
is found in the fact that an animal may be so thoroughly 
tuberculous that the system is already saturated with tuber
culin, and it may have thus naturally acquired such an im
munity to the agent that the animal wi11 fail to react. 

This bulletin will be read by many farmers in Minnesota 
who have not seen the bulletins on tuberculosis from other 
stations, and it is thought best to offer, some inform
ation as to what tuberculin actually is and how it is made, 
although this information has been given repeatedly in 
bulletins by other stations. 

Tuberculin, as usually seen in the west, is a thin straw
colored fluid, slightly more >:iscid than water. It is a chemi
cal pro.duct from the germs themselves and is made as follows: 
A certain kind of soup or broth is infected with the bacilli of 
tuberculosis, which multiply in this soup until it has become 
highly charged \vith this germ product, tuberculin. The 
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whole fluid is.then filtered, through a porcelain filter and 
heated to kill any germs that might possibly have passed 
through a defective filter. The fluid is thus not only germ 
free but has been heated to a sterilizing temperature. It is 
obviously impossible to infect an animal by means of its 
hypodermic injection, and yet it is not uncommon to hear . 
stockmen saythey"won't have that stuffinjectedundertheir 
cow's skin because that is just \Yhat giYes them the disease 
that afterwards shows up when they arc killed." Obser
vation on thousands of tests sho\\' that tuberculin is with
out appreciable effect upon the health of no;1-tuberculous 
cows even when taken in large doses. And the results 
of our tuberculin experiment as detailed elsewhere indi
cate that tuberculin has an effect favorable rather than 
otherwise on tuberculous cattle. 

EFFECT OX NOX-Tl'IlERCULOUS COWS. 

In 1894 Dr. Law, of Cornell llniversity, conducted an 
experiment \vith five cows to secure definite data upon this 
point. Results are embodied in Bulletin No. 82. His con
clusions are as follows: No appreciable effect upon tempera
ture, pulse or respiration, no appreciable effect upon the milk 
flow,either total milk per clay or composition. Body \Veights 
practically remained stationary. 

Dr. Schweinitz, of the Bureau of Animal Industry, Wash
ington, D. C., conducted a similar experiment in 1894on two 
cows. Carefully kept data agree \vith the result obtained 
by Dr. Law. 

According to Dr. Pearson, the dairy herd of the Pennsyl
vania State Agricultural Station, was very slightly disturbed 
by the test. vVith this herd a careful record was kept and 
showed a loss of 3% for the day following the test, but the 
normal was reached again on the second clay. 

The charge has been often and persistently madethatthe 
injection of tuberculin greatly reduced the milk flow and that 
in many cases such reduction continued indefinitely. This 
has not been accepted by those who '"'ere most familiar\\'ith 
ll1e use of tuberculin and is effectually disproved by an ex
periment conducted by this Station and condensed into 
Table XLVI. 



TABLE XLVI. -Effect of Tuberculin Test on General Health and Milk Flow. 
Summary of Table XLVI.-Comparing milk records of 23 sound and 5 tuberculous cows for the week of test with those of week prior to 

test-No appreciable effect on health-Slight decrease of milk during the week of test-Slight increase of butter fat for the week of 
test, the differences within the limits of normal variations-One doubtful and four tuberculous cows gave a decrease of milk during 
week of test of only 8.9 lbs., a difference within limits of normal variations. 
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*I *I .55 10.6 .57 75.3 .... ...... 4.09 ··········· 

.58112.3 .69 ........... 1 82.J ......... ! 4.40 ·week of test ... 

Daisy .............. /Nov.19 '93/Apr. 10"94111.3 .62 11.2 .60 10.71.59 10.6 .58 -11~.-6 .58 10.5 

. .. 11.7 .63 11.1 .59 11.3 .58 12.1 .65 12.8 .68 11.5 

I * * Jenny ............ Nov.27 ·93 Jan. l·i "!14 25.9 .88 26.4 .92 26.4 .86 26.1

1

.92'24.7 .>!1 25.8 .86 26.2 .86 181.51. ·········! 6.llj··········· ~ 

Week oftest ................................ 23.6 .84 20.6 .71 25.9 .86 ?4.6 .94 25.8 .86 27.0 .95]129.3 1.02 ........... 176.8 ........... 6.18 ..q 
* * H Topsy ............. Nov. 9 '!13 Dec. 28 ·93 21.2 .88 21.7 .80 21.6

1

.88 21.5 .85 19.8 .85 20.5 .74/19.3 .90 145.6 ..... ..... 6.00 ..... ..... ~ 

Week oftest ................................. 15.8 .81 16.4 .83 19.0 .83 19.6 .98 21.6 ,92 22.7 .96,23.!5 1.09 ........... 138.6 ........... 6.42 f-:3 

Sweet Briar ..... Oct. 28 ·93 Jan.30 ·g~ 16.6 .87 16.4 .79116.31.79 16.6 .85 16.1 .80 16.5 .80!16.tl .84'. 114.5 ........... 5.74 ........... q 
b:i 

.... 13.1 .66 13.7 .70 15.9 .85 16.5 .87 16.9 .9~117.2 1.00 17.3 .96 ··········· 110.6 ........... 5.96 t;i::J 

THouston ...... INov. 5 '93fJnn. 9 ·94 22.5 1.14 23.o .9!) 22.3 1.10 21.2 1.10 21.8 i.1ol2uJ 1.1J21.4 i.1:! llH.l ........... 6.79 ........... ~ \Veek of test...1 .............. I·· 

Week oftest ................. ! ............... 16.3 

Roxy ............... Aug.JO '93jNov.10 ·g;i 16.0 

Week oftest ................. 

1 

............... 12.9 

TSully............. Nov.19 ·93 17.41 

\Veek oftest ... , .. ····I·• 16.5 

Bettie ............... ! Aug. '93 IDec.30 '931 9.8 

\.Veek of test ... 1 •• ····I·· 9.5 

Gertie ............... ISep. 26 '98'Nov.15 '93115.3 

Week oftest .................. \ ............... 15.1 

,, 

.91116.31 .97l16.0ll.05ll 9.7 ll.0812o.ol1.18l19.5ll. l2120.9ll.13l ........... I 128. 7, .......... . 7.44 

.86115.5 

.81114.01 

. 79 I!U> 

.86!15.o 

.67 10.4 

.62 8.9 

. 75 1.5,2 

.78 14,2 

. 83115.9 .88116.41 .90116.1 .87116.5 .89116.51 .941 112.91 .......... . 6.17 ........... . 

.76116.1 .85115.8 . 87117.4 .96117.51 .86117.711.041 ........... 1 111.41 .......... . 6.15 

.U211!1.3 . !lalrn.3 . !14118.81 .UOllU.3 .u21rn.41 .941 183.01 .......... . 6.341 .......... . 

.74117.411.01117.61 .88117.31 .93116.51 .89116.61 .871 ........... 1 116.9,. ........ . 6.18 

.72 9.1 .59 10.2 .72 9.8 .66 10.4 .10 9.sl .671 60.5 ........... 4.73 .......... . 

.59 10.1 .67 10.3 .74 11.0 .74 11.0 .70 11.1 .80 ........... 71.9 ........... 4.86 

.77 15.1 .79 14,9 .79 14,9 .81 15,2 * * .82 15.3 .81 105.9 ··········· 5.54 .......... . 

.75 14.9 .76 15,01 .76 15,4 .85 15.3 .86 16.2 .91 .. ········· l 06.1 ........... 5,67 
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Nuv.26 '93112.8 

... 110.7 

Pride May l!J'93INov.30 '93117.2 

Week oftest ... 12.0 

TRose ........... IApr.2i '94IJuly 6 '94125.4 

Week oftest .. . 

Beckley .......... .. 

·week oftest .. . 

28.8 

Nov.13 ·93] 6.4 

9.7 

TMollie .... ..... INov.19 '931Dec. 27 '93110.0 

·week of test .. , ............. . 7.4 
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. 71112.71 .12112.21 .10112.01 .68111.71 .66111.6 .66llt.51 .621 84.51 ........... 1 4.76, .......... . 

.61110.61 ,58111.31 .66112.01 .67113.ll .76112.7 .80112.71 .75, ......... .. 83.11 ........... 1 4.83 

.7D 16.01.84 15.1 .84 15.5 .78 15.0 .85 15.3 .84 15.0 .76 109.1 ..... ..... 5.70 .......... . 

.27 12.2 .72 14.6 .80 15.2 .83 15.8 .86 15.7 .90 16.l .97 ........... 101.6 ........... 5.8 

.x1 32 sli.12 :n !J i.01 :H.7 1 21J 33.3 1 22 :io.1 1.26 :ii.5 1.33 224.2 ........... s.o4 .......... . 
1.24 32.3 1.34 40.0 1.43 40.3 1.3:-< 41.8 1.43 38.8 1.37 41.6 1.29 ........... 263.6 ........... 9.43 

* • . 34 7 .2 .41 !.J.5 .60 8.7 .58 11.0 .69 10.8 .63 11.0 .66 64 6 ........... 3 91 

.76111.11.76112.21.72111 .. 91.69114.11,80115.81,91116.~1 ·9~1"""""'1 90.81"""""'1 5.59 
.54 10.2 .56 !J.I) .44 10.6 .65 10.1 .53 !J.9 .73 9.4 .61 70.1 ..... ..... 4.06 .......... . 

.63 6.3 .44 8.1 .46 9.0 .58 10,1 ,66 7.9 ,46 8.3 ,49 ....... ... 57.1 ........... 3.72 

Quidee ............ !Milking '94IJan. 3 '95IJust calv'dl25.51.93126.211.00127.51.93125.7 .89 24.5 .86 24.7 .89 154.11 ........... 1 5.50

1 

.......... . l 25.5 .80 25.3 .83 25.5 .97 26.6 .79 27.0 .86 28.7 .so ........... 158.6 ........... 5.05 

Lou .................. IM1lk'g'94Fall!Jan. 30 '95IJust calved 46.4 2.46 39.11.9135.21.98 36.1 1.9139.61.88 41.S 2,50 237,7 ........... 2,64, ......... .. 

\Veek of test ... .. .. 

Week oftest ... I 38.2ll.74l36.7ll.80l39.Sll.66l37.6ll. 73l34,lll.60l30.7IU<ll ........... I 217,11 ........... 1 10.34 

Totals .. ........................................ ,3322.6,3273.4,149.351153.83 

T Tuberculous. 
6 Suspicious. 
*First day of tuberculin test and seventh day of milk record. 
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The record for each cow is given for the 1ceeX: befm·e the 
tuberculin injection on the first line and for the wee!.: of fo~t on 
the second line for convenience in comparing. These data 
were taken in the course of the regular test of the Station 
herd which is now made semi-annually, and the cows were 
treated in every way as in our regular tests with no more 
fuss and disturbance than necessary, but no especial pains 
were taken to prevent disturbance. This \vas done that 
we might estimate accurately the effect of the test as done 
in ordinary field practice. 

The production decreased some\vhat during the two days 
of test, but this loss was practically made up during the 
following five clays. The decrease during the two days of 
test was not more than would be caused by as much dis
turbance at any time without the tuberculin injection. 

A similar test at another time might show slightly 
different results. This experiment shows quite positively 
that tuberculin injection, done with reasonable care, does 
not decrease total milk production for a week or longer. 
Any estimate of this kind is manifestly unreliable when made 
upon results sho\vn in test of one or two animals. This ex
periment shows figures for an entire herd of twenty-eight 
cows. 

A study of milk records made hy tuberculous cows 
during test shows that for the two (lays test, as com
pared with the hvo clays before test, l\1ary R. shows a 
distinct increase during the two days of test; Houston shows 
an average daily decrease of 8 pounds; Sully shows a slight 
decrease; Rose shows a decrease averaging4pounds per day; 
·Molly sho-ws a very slight decrease. Ethel was not con
demned at the time of this record hut was marked "very 
suspicious'' and retain eel for re-tests. She neyer reacted 
again, although tested many times during the past three 
seasons. This cow has remained in prime physical condition 
and it is thought that she was but slightly and recently 
diseased at the time of first test, and has since recoyered, 
possihly aided by the repeated tuberculin injections. Her 
milk record shows practically no variation when we com
pare the two days of test with the two days prior to test. 
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Comparing the t1ro 'lreek.o \Ye find :Mary R. gave an in
crease of 2.5 pounds; Houston shows a decrease of 25.4 
pounds; Sully shows a decrease of 16.l pounds; Rose shows 
an increase of 39.4 pounds; Molly shows a decrease of 13 
pounds; and Ethel shows a slightincreaseduringthe week of 
test. Post-mortems of these cows showed that Rose and 
Sully were slightly diseased and the lesions con;iparatively 
recent. Mary 'R. was not killed hut is probably badly 
diseased as far as may he judged from physical condition. 
:Molly's post-mortem showed a comparatively slight amount 
of diseased tissue but the lesions were of long standing. 
Houston was not killed until two and one-half years later 
than this milk record, and was then generally diseased and 
the lesions were oflong standing. 

EFFECT OF TUBERCULIN TEST OX FATTENING STEERS. 

Four steers in an experiment on feeding for the pro
duction of fat ·were tested during the period of Nov. 23 and 
24. Table XL VII gives the total weekly gain for each steer, 
for the group of four during the period of five successive 
\veeks. 

TABLE XLVII.-Effect of Tuberculin Test upon Weekly Gain of Fattening Steers 
Table Summary:-No appreciable effect. 

XAJ\1ES. N 2 S I" · 9 15 ,. · 16 ''" IN 23 "91Nov. 30 
' ov. -, . ('~'· - . nO\'.. ---· ov. -- . to Dec. 6 

4 13 :;eb ... ·.·.·.-.·.·.·.:::::::::::::·::::::::::I 
19 

I :: I 
28 

17 25 13 20 

Cala1nit;/ ........................ 16 23 33 18 24 

Nig ............... ················· 5 10 32 17 26 

Totals ...... ·············! 50 65 124 83 80 

These steers had been in a feeding experiment since Oct. 
5, and were not especially put up for this experiment, 
which fact makes the data here offered much more valu
able. A careful study of the five weeks shows that the 
rate of gain ·was not varied by the tuberculin. The total 
g~tin during the week of test was the second highest made 
during any of the five weeks. 
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One of these steers, Nig., reacted. This steer made less 
gain than any of the others during the week oftest, but only 
one pound less for this week than Calamity, and it will be 
observed that the record of the steer, Nig., also fell below 
that of Calamity just one pound during the week previous 
to test. 

It should be observed also that the tµberculous steer 
made the largest gain of the group during the week follow
ing test, and he had previously been unthrifty and irregular 
in his weekly gains as compared with the others. 
Post-mortem of this steer sho\ved recent infection and 
the disease lesions limited in extent. He had probably been 
infected while stall feeding as he \vas kept in the same barn 
where there had been tuberculosis amongthecattlefor along 
time. 

Certainly the experiments summed up in Tables XLVI. 
and XLVII. indicate that the tuberculin test does not in
juriously affect any of the processes of digestion in non-tuber
culous cattle. 

The five tuberculous cows in Table XLVI. gave a total 
milk decrease during the \Yeek of test of 8.9 pounds, as 
compared with the milk of the same five cows for the week 
prior to test. Three of the cows, Houston, Molly and Sully 
lost 54.5 pounds, and the three, Mary R., Rose and Ethel 
made a total gain of 45.6 pounds during the week of test 
as compared with their record made during the week prior 
to test. 

In reading Table XLVI. and estimating these items, the 
reader should bear in mind that the test occupied the first 
two days of the week of test. On the whole, we can say 
that for these cattle, at least, the tuberculin did not affect 
injuriously even the tuberculous ones. 

RESOLUTIONS OF U.S. VETERINARY l\IEDICAL ASSOCIATION. 

The following resolutions regarding the tuberculin test 
were adopted by the United States Veterinary Medical Asso
ciation, meeting at Des Moines, September, 1895, as show
ing the high regard in which tuberculin was then held by the 
members.of this national association: 



PLATE XXXII 

Fig. 20G.-Generalized Tuberculosis.-''A,7' chest cavity; 11 B/' a1Jdon1i11al cav .. 
ity. The small modular masses are the evidences of disease. ·" 



i"LA'I;E xxxnt. 

l..,"'ig. 207.-A Choice Rib Roast.-Found hy inspector i11 an open market ex~ 
posed for sa1c. Large 1nasscs of tnlJcrclcs l)lainly visible. 
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Whereas, Tuberculosis is an infectious disease, danger
ous alike to man and the lower animals, and 

Whereas, Scientific experimentation has demonstrated 
the possibility of transmitting the disease through dairy and 
other animal products from tuberculous animals; and 

Whereas, The extensive use of tuberculin as a diagnos
tic agent has thoroughly demonstrated its high value for 
that purpose; therefore be it 

Resolved, That it is the judgu1ent of the United States 
Veterinary Medical Association that it is the duty of sanitary 
boards and other health officers to employ all practical 
methods calculated to restrict this disease. 

Reso/-ved, That we regard the tuberculin test as the 
only reliable means now known to the scientific world for 
detecting obscure tuberculosis on the foring subject, and that 
it is a reliable test when performed under proper and well
known necessary conditions. It is further 

Resolved, That reliance upon the physical examination 
of animals for the existence of tuberculosis is unwise, deceit
ful and unwarrantable in the present day. 

The following resolutions were adopted unanimously by 
the United States V cterinary Medical Association at its 
meeting in Buffalo, N. Y., September, 1896. These reso
lutions reaffirm and in stronger termS.j the resolutions passed 
by the same body at the meeting in Des Moines, September, 
1895, and show plainly the opinion of the leading veteri
narians of America: 

Whereas, Tuberculosis of some of our domestic animals 
and especially of cattle, is a wide spread and destructive 
disease; and 

Whereas, Statistics accumulated during the year past 
show that the disease is very prevalent throughout this 
country, especially in dairy herds, and indicate that it is 
steadily increasing, except in States where active measures 
for its suppression have been enforced; and 

Whereas, There exists in some quarters a difference of 
opinion as to the relation of tuberculosis among cattle to 
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the public health, notwithstanding the fact that this matter 
has been the object of careful scientific inquiry by a great 
number of eminent scientists in all parts of the world, and 
that reliable and uniform results and observations are re
corded in great numbers in the veterinary and medical 
literature; be it 

Resolved, That it is the opinion of the United States 
Veterinary Medical Association that the following points 
have been demonstrated beyond dispute and may be ac
cepted as fully established: 

1. That tuberculosis of man and cattle is identical. 
2. That the milk from CO"\VS with tuberculous udders 

may cause tuberculosis in animals feel upon it. 
3. That the milk from cows with extensivetuberculosis, 

but apparently healthy udders, may in some cases contain 
the germs of tuberculosis and cause the disease in animals 
feel upon it. 

4. That in some cases the germs of tuberculosis appear 
in the milk of tuberculous cows that are not far advanced in 
the disease, and that have udders that are healthy, so far as 
can be determined by an examination made during the life of 
the animal. 

5. Slightly tuberculous cows sometimes succumb to a 
sudden exacerbation of tuberculosis, and furnish virulent 
milk for a period before it is possible to discover their con
dition by means of a physical examination. 

6. Tuberculin furnishes incomparably the best means of 
recognizing tuberculosis in the living animal. 

7. Tuberculin, properly used for diagnostic purposes, is 
entirely harmless to healthy cattle, and is so exceedingly ac
curate in its effects that the few errors resulting from its use 
cannot affect the general results, and are of less frequent oc
currence than following the use of any other method of 
diagnosing internal diseases. 

8. That the carcasses of tuberculous animals may be 
and sometimes are dangerous to the consumer, and all such 
carcasses should be subjected to rigid inspection by a com
petent veterinarian, and those that are condemned should be 
disposed of in such a manner that it will be impossible to 
put them on the market for consumption as human food. 
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9. That the importance of dairy inspection cannot be 
overestimated, and municipal and health authorities should 
at once perfect a system commensurate with the vast impor
tance of the subject. 

Resolved, That the live-stock and especially the breed
ing interests of this country can never regain their former 
prosperity until such measures have been carried out by the 
national and state governments as •vil1 afford some reason
able guarantee against the continued ravages of this disease. 
And in view of the prevalence of bovine tuberculosis in foreign 
countries, and the measures taken by some of them to pro
tect their cattle from further infection, the United States 
should prohibit the importation of breeding animals until 
they have been proven by the tuberculin test to be free from 
this disease. 

PERCENTAGES IN MINNESOTA CATTLE. 

The following study, on the scale here offered, was made 
possible by the kindness of Dr. Cotton, city veterinarian of 

TABLE XLVIII.-Prevalence According to Class and Condition. 
Table Summary:-Greatest prevalence among "pure brads," "city dairies," 

"poor condition of stable" and "voor ventilation." Farm conditions, good 
stables and ventilation do not prevent infection, however. note at 
foot.l 

INnmber ofl 
Number Number Per cent 

CLASS. herds animals re- tuber-
tested. tested. actions. culous. 

1 Natives ...................................... 1 137 2839 223 7.8 

2 High grades .............................. 5 157 17 10.8 

3 Pure breds ............................... 6 258 43 16.6 

* 4 Farm herd• ······························ 38 694 99 14.2 (7.8) 

5 City dairy herds ....................... 108 2736 284 10.4 

6 
In "good" general condition of1 * 

stable ...................................... 57 1370 139 10.1 (6.8)' 

7 In 11 fair" condition of stable• ... 59 1140 83 7.28 

8 In "poor" condition of stables ... 32 864 165 1!).1 

* 9 With "good" ventilation ........... 45 1011 99 9.8 (5) 

10 \Vi th "fair" ventilation .... ......... 45 1087 67 6.16 

11 With ''~oar" ventilation ............ 48 1210 201 16.G 

NoTE.-Fifty-five of these tuberculous animals in each case-(groups 4, 6 and 
*9) 'verc fro1n the same t\vo herds. E1in1inating these two herds frotn groups 4, G. 
and 9 the percentages are reduced respectively to 7.8, 6.8 and 5. 
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Minneapolis, and Dr. Price, city veterinarian of St. Paul. 
Of the total 3430 tests here quoted Dr. Cotton furnished 
the records of 1625 and Dr. Price, 916 and the writer, in the 
course of station work, tested the remaining 889. All the 
classifications as to condition of stable, ventilation, etc., as 
here given were made very carefully by Mr. R. R. Clark, of 
this Station. 

The data submitted in Table XL VIII was collected in the 
most impartial way that could be devised and was not col
lected with a vie\\' to establishing any theory or to promote 
any argument; but is merely a showing of cold facts and is 
offered for whatever it is worth, not as proving anything 
but merely as so much circumstantial evidence. 

All gradings and classifications ·were made by the same 
person and according to a definite standard. 

The showing of this table is what any student of sani
tary matters should expect. The better the sanitary con
ditions, the smaller the percentage of tuberculosis and yet 
groups 4, 6 and 9 sho\Y that tuberculosis may prevail to a 
serious extent under good conditions of stabling and care, 
when herds are founded upon tuberculous stock or when 
owners introduce the disease while trying to improYe their 
stock. This table must not be taken to mean that farmers 
shouldnottryto improvetheir stock but it does suggest that 
it is unwise to attempt to do this by introducing tuberculous 
animals no difference how long the pedigree or how fine the 
beef or dairy form. 

Neither must this table be read as saying that a man 
should not found a herd of pure breeds, but it does suggest 
that it is unwise to found such a herd upon tuberculous 
stock. That it is possible to have a vigorous and non-tuber
culous stock of pure breeding is proven by numerous herds 
of such cattle scattered here and there over the country, 
which have been tested by this Station and by other stations 
and private veterinarians and found sound. 

As for the conditions in "good," "fair" and ''bad" 
stables, in general and the "good," "fair" and "poor" ven
tilation, the figures of the table speak so plainly that com
ment is unnecessary. 
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The herds for which figures are given in Table XL VIII are 
fairly representative ones. The per cent tuberculous of 3430 
animals tested is 11.1, but this must not be taken as rep
resenting the cattle of Minnesota, for it will be seen that 
few farm herds have been tested as compared with the 
number of breeding herds and city dairies. 

The figures here given should be taken as estimates of 
certain classes only. 

General experience supports the data shown in Table 
XLVIII. Finely bred herds and the city dairy herds show 
the largest percentages, and farm herds of native stock kept 
under ordinary farm conditions show small percentages. 

As will be seen by reiCrence to Table XLIX a total of 
1113 tests were made during this period. Twelve of the 
total 27 herds tested were more or less tuberculous, and the 
percentages varied in different herds, from 0 to 39.8, the 
latter being the highest found in any herd thus far tested by 
this station. Other stations and Yeterinarians in other 
states haye found much higher percentages than "\Ve haYe 
found thus far in :VIinnesota. 1Yiany workers elsewhere 
in this field have found 80% and 90(~'0 of large herds tuber
culous. 

It \Yill be observed that out of our 71 p'ost-mortems, 70 
animals \Yere proyen tuberculous. The \\Titer did not witness 
this one post-mortem but has no question that the work was 
Yer_v carefully clone. This 8nimal was a large short horn 
hull, in good flesh and gave a peculiar reaction. The tem
perature at 10 a. rn. was 100.8 and at 12 m. 104.2 and 
then 105.8 at 2 p. m. and remained at about 105 until the 
last temperature at 10 p.m. The post-mortem was 
made by a very careful veterinarian in whom the writer 
has full confidence; hut no post-mortem which depends 
on the human eye and human sense of touch can be ab
solutely accurate. The writer does not believe that tuber
culin is infallible hut he does believe that it is more ac
curate than any microscopic post-mortem can be and that in 
those few cases where we find no apparent lesions of tuber
culosis, the operator is more apt to be at fault than the 
tuberculin. 
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This particular bull may or may not have been tuber
culous but the inference that he was so diseased is further 
strengthened by the fact that this occured in a large herd of 
well bred cattle of which over 30% were tuberculous as 
.shown by the test and by subsequent post-mortems. 

LOCATION OF LESIONS IN TUBERCULOUS ANIMALS. 

A brief study of post-mortem records taken from tuber
·culin tested animals may be of interest in this connection. 
In the Soldiers' Home herd, Washington, D. C., a total of 53 
animals post-morterned shO\v the following facts: The 
glands of the head and neck only 5 cases; glands of head and 
neck and other structures 4; organs of thorax 4 7, of these 4 7, 
20 had diseased lungs. Cases where abdominal organs were 
diseased 14, usually mesenteric glands. Only one showed 
tubercular lesions of intestinal mucous membranes, in this 
·case Peyers'patches were infiltrated and thewalls thickened. 
Only one case of intestinal infection without lung lesions; 10 
cases remain unassorted; but all associated with diseased 
lungs. 
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TABLE XLIX.-Records taken during a Certain Period. 
Table Summary:-Number tested 772-Number conilemed 120-Per cent tuberculous 

15.5-Tuberculin very accurate, 70 animals proven tuberculous of 71 post-mor
temed. 

l!I~ 
" 

. INumb'r 

"' 
1!1111-1 

"' .:, "' 2l "' '"' .§ C) 0 

" " " "' " s " " ;.. 
'"' "' .... 

II 
" d " .c 

"" 
.c ~ s .... 

" "' ~ ~ z 

1 159 45 28.3 

2 16 0 0 
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TABLE L.-Location of Disease as Shown in Post-mortems. 
Table Summary:-Unusual prevalence of tuberculosis among young stock. A large percentage of all post-mortems show 

disease of the lungs, their attached glands and the pleura, which indicates that the most common source of infection was 
the air-Udder diseased in 8 cases of total 48. 
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EXPERIMENTS WITH TUBERCULIN. 

An experiment with tuberculin was begun at University 
Farm in Oct. '94 for the purpose of getting light on certain 
disputed points with reference to the use of tuberculin as a 
diagnostic agent. This experiment included eleven head of 
cattle of various breeds and ages as will be seen in the ac
·Companying tables. Three were short horns, two were 
Jersey; three Polled Angus; one Holstein; one Red Polled, 
and one native. They showed upon subsequent post-mor
tems various stages of tuberculosis. 

We hoped to answer or get light on the following 
questions: 

(1) Is tuberculin an accurate diagnostic? 
(2) Under what circumstances, if any, may a tuber-

culous animal fail to react? 
(3) Is tuberculin injurious to sound cattle? 
(4) Is tuberculin injurious to tuberculous cattle? 
( 5) Has a cure or has merely an immunity to the tuber

culin been effected in those cases in which the patient fails to 
react after one or more injections? 

(6) What is the diagnostic value of retests as compared 
with the first? 

(7) Can a reasonably accurate estimate be made of the 
extent or location of the disease from evidence given by the 
tuberculin test? 

(8) Is the test reliable in the case of advanced pregnancy? 
(9) Has tuberculin any therapeutic value in bovine 

tuberculosis? 

PLAN OF THE EXPERIMENT. 

The cattle designed for this exprriment were divided into 
two groups. The members of one group were to receive 
small doses of tuberculin every week, and the animals in the 
other group were to receive large doses every two weeks. 
But this was not found practical as originally planned. The 
weekly and bi-weekly periods were kept up with each animal 
as begun, but the doses were varied according to suscepti
bility as shown by subsequent injections. 
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When an animal quit reacting to any dose the dose was 
gradually increased. When any animal would no longer re
act to very large doses, the injections were stopped for a 
period of four weeks and the maximum dose given. Ifno re
action followed, another period of one month was allowed 
to elapse when a maximum, or a larger dose was given. If 
no reaction followed this time the animal was killed. But in 
case the animal gave a reaction at the close of the first month 
several more closes were given at the regular intervals for 
this animal. When it again failed to react, a period of one 
month was allowed to elapse without injection, when the 
maximum does was given and the animal post-mortemed, in 
case no reaction appeared. \Vhen an animal gave a reaction 
after injection at the close of the second month, the same 
course was pursued as if it were at .the end of the first month. 

Accurate records ·were kept of the post-mortems, and 
portions of every organ that looked suspicious were taken 
for microscopic examination and for inoculation into rab
bits and white rats. Three rabbits and three rats were in
oculated from each subject. Injections were made through 
the flank after clipping the hair, ·washing \\·ith corrosive 
sublimate solution, then cutting up a small fold of the skin 
with scissors and the injection made into the peritoneal 
cavity through the muscle thus laid bare. Hands, instru
ments, etc. were carefully sterilized. The mixture for inject
ing was made by crushing the bits of suspected organs in 
sterilized water under cover. It should be explained that the 
purpose was to determine if there was present, in the body, 
any active tubercular proce,.,scs and not to demonstrate 
where such lesions were. No spontaneous tuberculosis had 
been found among the rabbits, although some were killed 
that had not been inoculated and others had died from 
various causes. The rabbits and white rats were kept iso
lated in previously sterilized cages for periods of from four 
to eight weeks, then post-mortemed and records carefully 
kept. This portion of the work v.·as done by Dr. Haggard, 
of Minneapolis, who made careful records and transmitted 
these with portions of suspected tissues to· the writer for 
microscopic examination. \Ve have then the evidence of the 
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post-mortem of the cow; the microscopic examination of bits 
of tissues; the post-mortem evidence of the rabbits and 
microscopic examination of suspected tissues taken from them. 

The cattle used for this experiment were taken from 
various herds and so selected as to secure representatives of 
various breeds and a variety of ages. It was evident when 
the experiment was completed that these cattle had repre
sented various stages in the development of the disease. 
Some were generally and others were but slightly and 
locally diseased. With some the disease had been of long 
standing and with others shorter, some very recent. These 
cattle had all giYen distinct and typical reactions under 
tuberculin test and this was taken as good evidence that 
they were tuberculous at the beginning of the experiment. 
The writer realizes that this ·was not absolute demon
stration; but experience has demonstrated that tuberculin is 
very accurate and practically the only diagnostic agent we 
have and that there can he little weight attached to a 
diagnosis made upon clinical examination. It was therefore, 
not unreasonable that this experiment should hinge largely 
on the proposition that these animals were tuberculous be
cause the test so pronounced, in view of the fact that the 
subsequent post-mortems would give evidence in confirm
ation or denial. 

The experiment proper was continued from Nov. 5, 1894, 
to Oct. 14, 1895. But as shown in tables all these cattle re
ceived 'Several test injections before the experiment proper was 
begun. During the winter season the cattle were kept in a 
small bani that was rather cold and quite too small, for it 
allowed each animal but 640 cubic feet of air. 

·when the weather was not too severe for exercise, the 
cattle were turned out in a lot in the forenoon and again in 
the afternoon and allowed to remain out a longer or shorter 
time according to the weather. In general they were very 
cheaply and plainly fed and cared for. Much of the hay and 
corn stalks were of inferior quality. This was done 
partly as a matter of economy. Our chief reason for doing 
this was to avoid complicating the experiment. Had these 
cattle been generously fed and given the best of care, ob-
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jection could have been reasonably made that this exveri
ment did not prove that tuberculin is harmless to tuber
culous cattle, for the injurious effect of the tuberculin might 
have been overbalanced by the good food and care. 

The writer tmsts the possibility will be borne in mind by 
the reader, that if these cattle had been kept under the con
ditions recognized as favorable to the treatment of tuber
culosis, the percentage of probable recoveries might have 
been larger. But had these cattle been kept under such 
favorable conditions the experiment would have been com
plicated and we would have had no means of knowing what 
should be credited to the tuberculin and what to the con
ditions that are recognized as favorable for recovery. 

In Table LI are shown the doses together with a 
study of each reaction as to timewhen temperature began to 
rise and when the highest point was reached. These are 
shown for each animal and for each dose in the tuberculin 
experiment. 

' 



TABLE LL-Doses and Reactions in Tuberculin Experiment. 
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PLA'rE XXXIV. 

Fig. 208.-Tuberculous Jersey Cow.-P1ainly out of hcullh and condition. 



PLATE XXXV. 

Fig. 208.-Tuberculous_Lungs.-Cow shown ill plak XX XIV. Badly diseased. 
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Dec. 14,'94--Dose inc. ••••l••••••••••••I•••••••••••• 
2.0 

Temp. began to rise at ......................... ! ............ , ............ [ .......... [ ............ , ........... , ............ 1 ............ 1 ............ 1 ............ , ............ ,6 a.m. 

Highest reaction ................................... ! ...................... ! ............ ! ................................... 1 ............ 1 ........... .1............ ............ 2.6 

Dec. 17,'94-Dosein c. .75 3.0 ............ ............ 3.5 .85 

Temp. began to rise at .......................... ,8 a..m. 

Highest reaction.................................. 1.5 

0 ............ ........... 0 2 p.nl. 

0 ············ ............ 0 1.0 

Jan. 14,'95-Dose inc. c ... .... 1 .75 3.5 3.5 4.0 3.5 .85 

Temp. began to rise at .......................... 18 a.m. 

Highest reaction................................. 1.8 

0 0 0 2p.m, lOa.m. 

0 0 0 ,4 1.5 

Jan. 21. '95-Dose inc. c ..... 1.0 1.2 

Temp. began to rise at ....................... 110 a.m.1. ........... 1 ............ 1 ........... 1 ............ 18 a.m. 

Highest reaction ................................ .. 

Jan. 28, '95-Dose inc. c ....................... . 

1.3 

.75 

'.remp. began to rise at ......................... 16 a.m. 

4.0 4.0 

O 1 ............ 1 ............ 110 a.m. 

J .. O 
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0 
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1.0 
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0 
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0 

0 

0 1.1 0 I 0 0 0 

11 , Feb. 4, '95-Dose in c. c ........................ .. 

'.remp. began to rise at.. ..................... .. 

Highest reaction ............................... .. 

Feb. 11, ·95 Dose inc. c ......................... I .75 

Temp. begun to rise at ......................... 8 a.m. 

Highest reaction ....... 

Feb. 15, '95--Dose in c. c 

3.8 

4.0 

0 

0 

Temp. begun to rise at ................................................... . 

Highest reaction ................................. , ........................ . 

Feb. 25, '95-Dose inc. c ......................... , .5 

Temp. began to rise at ........................ 8 a.m. 

Highest reaction ........... . 

Murch ll,'95-Dose inc. c .................... . 

3.5 

.5 3.0 

'.remp. began co rise at ...... 8 a.m. 18 a.m. 

Highest reaction ................................. . 

March 18,'95-Dose in c. c ..................... . 
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.5 

Temp. began to rise at ........................ 18 a.m. 
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0 0 0 
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Highest reaction .................................. . 

March 25, '95-Dose in c. c ................... . 

Temp. began to rise at ......................... . 

Highest reaction ................................. . 

Apr. l, '95-Dose inc. c ....................... .. 

2.5 

5 

0 

0 

.5 

Temp. began to rise at .......................... 8 a.m. 

Highest reaction.................................. 1.0 

Apr. 8, '95--Dose Inc. c. ....................... .5 

Temp. began to rise at ........................ 12 m. 

Highest reaction ........... . 

A pr. 15 '95-Dose inc. c ....................... . 

Temp. began to rise at ......................... . 

Highest reaction ................................. . 

Apr. 22.'95-Dose in e. e 

Temp. l!cgan to rise at ........................ . 

Ilig-hc~L reaction .......... . 

Apr. 29, ·u5--Dose Inc. c .. 

Temp. l>cgn.n to rise at ........................ . 

Highest reaction ................................. . 

May 6, ·no--Dose inc. c ......................... . 

Temp. bef(an to rise 

Iligllest reaction .. 
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0 
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0 
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1.0 

Sa.m. 

5.8 
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3.0 
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············I······ ..... , ............ 18a.m. 

2.5 

5.0 

1.5 
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3.75 

0 

0 

1.5 

1.5 

0 
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No. of animals ................... . 

May 13,'95--Dose in c.c ......................... . 

'l'emp. began to rise at 

Highest reaction .. 

May 20, "95--Dose inc. ... 
Temp. began to rise at ........................ .. 

Highest reaction ..... 

"' "b(, 
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0 

0 

.75 
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2 

3.0 

0 

0 

3.25 

0 

0 

May~•. '95--Dose inc. c ........................ 1 ............ 1 3.25 

'rernp. began to rise at .......................... 1 ........... . 

Highest reaction ............................................. .. 

June 3, '9f>-Dose inc. c ........................ .. 

Temp. began to rise at ........................ .. 

Highest reaction ................................. . 

June IO, '95--Dose inc. c ...... ... 

1.0 

0 

0 

1.0 

Temp. began to rise at .......................... 4 p.m. 

Highest reaction................................. 1.0 

June ti, '95-Dose in C. C................... ... 1.25 

Temp. began to rise at ......................... 8 a.m. 

0 

0 

3.25 

0 

0 

3.25 

0 

0 

3.25 

0 

Table LI.Continued. 

.:i 
'i:..; 
P<.C'<. 

>~~ 
·2 u 
;:::; 

3 

~ 
o.q; 
~ 

4 

ti.Id .,., . 
;i'O ID 
o·@ 
~;::\ 

5 

.... """'j""" ................ .. 

!!' 
;.., -
~;::"° oi" 
ri,111 

6 

1.5 

0 

0 

1.5 

0 

0 

1.5 

0 

0 

1.75 

0 

0 

1.75 

0 

0 

2.0 

0 

'tl
C'I 
I» • 
Ot-
~ 
ri. 

7 I 

:0:: 
0 • "00 o! 
ri. 

8 

3.75 

0 

0 

••••••••••••l••••••••••••I 

::::::::::::1::::::::::::1 
........................ 

ii ., . 
.,oi 
i:q 

9 

2.0 

0 

0 

2.0 

0 

0 

2.0 

~ 
!:'· Cllo 
~rl 

10 

............ 

............ 

············ 
............ 

1 ............ 

:0::. 
:::: rl 
Ori 
ll; 

11 

3.0 

0 

0 

2.75 

0 

0 

2.75 

12 m. 1 ........... 12 p.m. 

2.81 ............ 1 3.0 

1.5 ............. 2.75 

0 ............ 0 

0 ........... 0 

1.5 . .......... 2.75 

0 ............ 0 

0 ............ 0 

1.75 ............ 2.75 

0 . ........... 8 n.m. 

~ co 
NI --

~ 
ci. 
z;:! 
..:i 
-
12 

1.0 

0 
b:J 
0 
~ 0 H 

z 
1.0 Fl 

0 8 
q 

0 bJ 
Fl 

1.0 ~ 
Q 

0 q 
0 [-< 

0 
1.2 (/) 

H 

0 ~ 

0 

1.2 

0 

0 

l .~ 

0 



HigheHt. reaction ... 2.0 

.lune;~{. 'U5-- Dose inc. 1.5 

Ten1p. bci:;an to rise 

Highe;,t reaction ................................. . 2.0 

July l,'ll5--Dose inc. 1.5 

'remp. began to rise at .......................... 18 a.m. 

Highest reaction............................ ..... 3? 

July 8, '95-Dose in c. c ....................... I 1.25 

'remp. began to rise at ......................... 18 a.m. 

Highest reacLion. ................................. 3.0 

No. of animals............................... ..... 1 

July 15,'ll5-Dose in c.c .......................... I 1.0 

Temp. began to rise at ..... . 

Highest reaction.................................. 3.4 

July 22, '95--Dose in c.c.............. ..... ...... 3.0 

Temp. began to rise at ....................... 5 a.m . 

Highest reaction 

July 29,'95-Dose in c.c ......................... . 

Temp. began to rise at ......................... . 

Highest reaction ................................. .. 

Aug. 26, "95-Dose in c. 

Temp. began to rise at ..... 

3.1 

.75 

0 

0 
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0 0 

2.:::!3 

0 

0 

I 

•::••::·::::1::::.:::-.. • 
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2 3 4 5 6 7 8 9 10 
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Highest reaction ............................. · .... . 
Sept. 17, '95--Dosein c. 
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Table Ll. Continued. 
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Oct. l, '95-Dose in c. 

Temp. began to rise at .................. . 
Highest reaction. 

Oct. 8,'95--Dose inc. c 
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TABLE LIL-Character of Reactions, Location and Extent of Disease-Results of Treatment. 
Table Snmmary:-Two recovered, two distinctly improved, one slightly improved. Rose reacted two times-recovered. L. No. 2 reacted 

three times-recovered. Fancy 2nd reacted four times-greatly improved. Polly reacted six times--distinctly improved . 

Number oftilnes reaction appeared at: 

Name. 

a. 6m.\a. 8m.\a:~.1 ~: \p. 2m\p. 4m.\p. 6m.\p. 8 m. 
--------'----~-c----
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Rose .................. .. 

L. No. 2 ............ . 

Fancy 2d ........... . 

Polly .................. . 

Bess .................. .. 

Univ. Princess ..... 

Dora's Pogis ...... 

l~ . Silver Pogis ....... . 
o:1 ""' :g ~ E Young Maiden ... 
:c g: 8 
~1 ~ ~ Fancy ................ . 

- 0 'g o-. Fancy's Bull ....... 
f!1 p"" 
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0 
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13 
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6 
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First test. 

First dis- Extent of 
tinct rise. rise. 

8 a. m. I 2.0 

6 a. m. I 1.9 

8 a. m. I 4.2 

6 a. m. I 2.6 

6 a. m. I 3.0 

12 m. I 2.s 

6 a. m. I 3.3 

12 m. 

8 a.m. 
6 a.m. 
8 a.m. 

2.0 

4.2 

5.6 

4.9 

Second test. 

First ilis
tinct rise. 

0 

6 a. m. 

6a.m. 
8 a.m. 
6 a.m. 
12m. 

6 a.m. 
6a. m. 
6a. m. 

10 a.m. 
6 a.m. 

Extent of 
rise. 

0 

3.0 

4.5 
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Name. 

Rose ................... . 

L. No. 2 ............. . 

Fancy 2d ........... . 

Polly 

Bess ................... . 

Univ. Princess ..... 

Dora's Pogis ..... . 

Silver Pogis ....... . 

Young Maiden ... . 

Fancy ................ . 

Fancy's Bull ...... . 

~ .s .9 
;:l .,.... .. 1-4 
0 d 0 
:p .. 
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d "•" ~ bl).i:I 

low 

low 

high 

medium 

low 

high 

low 

medium 

high 

high 

Table LII. Continued . 
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0 d 0 ~ :3 . ~ 5 ·~ ...... 
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~ ~ 5 i:l v ..... ~ ~.!3 p ...... 

irregular 0 thorax 

early x thorax 

early x thorax 

medium xx thorax 

irregular xx general 

late xx thorax 

early xxx {abdominal 
bnl very general 

medium xx general 

irregular 0 general 

early xx {lungs but 
very gener'l 

early xxx J th.:>rax 
I but general 

..... 
0 ti 

.... UJ 
i:l d 

"" ~ .~ 
~ "tl 

x 

x 

x 

xx 

xxx 

x 

xxx 

xx xx 

xxx 

xx xx 

xxx 

General result of treatment. 

recovered 

recovered 

greatly improved 

many cicatrices showing improvement. 
l '.'- few cicatrices showing slight l 
) improvement. f 

negutive 

negative 

All injected at 10 p. m. x = slight; xx= decided; xxx =very decided or extensive. 2 degreu, low; 2 to 3, medium; 3 and over, high. 
~The first line of this pai;e corresponds wii;h first line of preceding tab!~, 
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BOVINE TUBERCULOSIS. 

Table LIL presents another study of the same reactions 
with a generalized study of post-mortems and results of 
treatment. It will be noticed that the two which evidently 
recovered were slightly diseased; that they reacted but a 
few times and gave low reactions. The lesions in these two 
cases were found, upon post-mortem examination, to involve 
mainly the thorax. Those that were extensively diseased 
reacted many times and showed distinct uniformity in the time 
when reactions appeared, for each individual. One, Daras 
Pogis, still reacted at the encl of the experiment after having 
been injected 22 times, and remained susceptible to 
small closes of tuberculin, although badly and generally 
diseased. Silver Pogis \Vas extensively diseased but refused 
to react after the 6th injection. It should be noticed that 
he received large doses from the start. 

Three, of the four ~which r1enemlly gave high reaction and 
showed a distinct rise within 10 hours after injection, shO\ved, 
on post-mortem,extensive disease of the thoracic organs. Five, 
of the total six that gave high reactions and showed a dis
tinct rise within 10 hours after their jlnt injection, showed 
on post-mortem, extensive disease of the thoracic organs, 
and conversely of the total six that showed on post-mortem 
extensive disease of the thoracic organs, five gave high re
actions on their first test and a distinct rise within 10 hours 
after the injection. One, Silver Pogis, with the thoracic 
organs very badly diseased, did not give a distinct rise of 
temperature on his first test until 14 hours after injection; 
but two months later, on his second test, he gave a distinct 
rise within 8 hours after injection, with a much smaller dose. 

In Table LIII are included only those which had badly 
diseased lungs or showed distinct rise of temperature within 
10 hours and reached a maximum of 3.5 degrees or higher 
above the average normal temperature. 
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TABLE LIII.-Temperature Records as Showing Location andExtentofDisease 
-Lungs and Attached Glands. 

Test No. 

1 

5 

12 

24 

25 

39 

41 

43 

45 

49 

56 

104 

221 

222 

252 

253 

355 

356 

446 

447 

449 

482 

601 

740 

882 

1045 

1047 

1051 

1076 

Name. 

Minnie Fawn .. 

Dido ................ 

Trixy 3rd ......... 

Houston 2nd ... 

Jenny ............... 

Molly .............. 

Reddics' Calf... 

Olive's Calf.. .... 

Molly's Calf .... 

Princess Bull ... 

Big Princess .. 

Daisy .............. 

························ 
........................ 
Bob Tail .......... 

Bones .............. 

························ 
........................ 
Wild Eyes ........ 

\York done by Station. 

__ _!'.irst test:__ __ ! Extent of 
Rise of temperature. disease in 

lungs and 
First \ I attached 

distinct. *Extent of glands. 

5th hour 4.4 xxxx 

10th 5.4 x 

6th 4.5 xxx 

6th 3.2 xxx 

10th 4.1 xxx 

6th 3.5 xxx 

8th 4.3 xx 

6th 3.4 xx 

6th 4.3 xxx 

10th 1.5 xx xx 

10th 4.4 xx 

12th 3.2 xxx 

8th 4.4 xxx 

8th 6. xxx 

8th 1.5 xx xx 

No rise .................... xxxx 

10th hour 4.4 xxX 

8th 6.1 xx 

8th 3.9 xxx 

Madge ............. ,10th 3. xxxx 

Alderney .......... 110th 4.9 xxx 

Deer ................. 110th 4.1 xxx 

........................ 8th 4.8 xxx 

··············· ········ 8th 4.5 xxx 

May ... , ............ 8th 5.8 xx 

Houston .......... 10th 51 xxx 

Ida .................. 6th 5.7 x 

Lou ................. 10th 4. xx 

Queen .............. 6th 4.1 xx 

* Maximum rise above average normal of previous day. 

Remarks. 

I 
This bull had high 

temp. during period 
before injection and 
was generally and 
very badly diseased. 

Same as 49. 

Same as-49. 

(1) Total number that showed distinct rise of tempera
ture inside of 10 hours and gave a maximum rise of 3.5 de
grees or over,-22. 
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(2) Total number of these (1) that showed extensive 
disease of the lungs and attached glands, i. e. graded xxx or 
xxxx,-14. 

(3) Total number that showed extensive disease of the 
lungs and attached glands,-20. 

(4) Total number of these (3) that gave a distinct rise 
of temperature inside of 10 hours and a maximum rise of 
3.5 degrees or over,-14. 

It should be noted that numbers 49, 252 and 253 were 
very generally and extensively diseased. One of these gave 
no rise of temperature and the two others, a maximum of 
about 1.5 degrees. 
TABLE LIV.-Temperature Records as Showing Location and Extent of Disease

Lungs and Attached Glands. 
From Bulletin 20, Central Experiment Farm, Ottawa, Canada. 

Name. 
I 

First test. 

Rise of temperature. Extent of dis-
1------------1 ease in lungs 

I 
and attached 

E"xtent of. glands. 

~H.-u-t~h-.-.. -.-.-.. - .. -.-.-.. -.-.. -.-.. -.-.-.. -.-.. -.-.. ~l-~ll~t~h~h-ou_1_·--"'---4.3 

b~irst distinct. 

klZ,-.·:::::::::: : : : : : : : : : : : : : : : : : : : : i ~~h " ~:* 
Barberry.. . . . . . . . . . . . . . . . . . . . . . . . . 8th 4.8 
Fashion . . . . . . . . . . . . . . . . . . . . . . . . . . 8th 5.0 
Elmwood Garland................. \lth 4.7 
Miss Elgins ...................... ,. 11th 4.8 
FannyB .......................... 14.5 3.1 
Countess.......................... 12.5 3.0 
Aaggie Cornelia................... \lth 4.6 
Dorinda 3d........................ 11th 3.2 
Lord Lincoln...................... 10th 2.8 
Hero. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7th 4.2 

* ~Iaximum rise above average normal of previous day. 

xxxx 
xx xx 
xx xx 

0 
xxx 
xxx 
xxx 
xx 

xx xx 
xx 
xx 

xxx 
xx xx 

(1) Total number that showed distinct rise of tempera
ture inside of 10 hours and gave a maximum rise of 3.5 de
grees or over,-7 .. 

(2) Total number of these (1) that showed extensive 
disease of the lungs and attached glands, i. e. graded xxx or 
xxxx,-5. 

(3) Total number that showed extensive disease of the 
lungs and attached glands,-8. 

(4) Total number of these (3) that gave a distinct rise 
of temperature inside of 10 hours and a maximum rise of 
3.5 degrees or over,-5. 
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TABLE LV.-Temperature Records as Showing Location and Extent of Disease 
-Lungs and Attached Glands. 

From Special Report on Bovine Tuberculosis in the Herd of State Hospital for the 
Insane, Norristown, Pa, 

.: First test. '"'"" "' -~bl~ 
.0 ~§~ 13 o-
;:! Rise of temperature. ..... Remarks. 
i:l ; .. q:: +l U) 

i:l'~ '""" .... 
!*Extent of. 

v v'C i:::: 

"' ~rn i::i' d 
" First distinct. ~~dbii .... 

1 10th hour 5.2 xxxx I 
2 9th ,, 

5.2 xx xx 

3 8th " 8.4 xxxx Omentum xx. 

4 10th .. 4.1 xx xx 

5 " " 5.4 xxx 

6 " " 5.1 x 

7 " .. 5.2 xxx 

8 " .. 4.2 xx 

9 " " 4.1 xx xx 

10 12th " 4.(l x 

11 10th " 4.0 xxx 

12 " " 4.4 x 

13 " " 4.2 xx xx 

14 " " 5.4 xxx 

15 " " 5.3 

I 
xxx 

16 " " 5.3 x 

17 " " 4.1 xxx 
' 

18 " " 3.4 xxx 

19 " " 4.1 xx xx 

20 11th " 4.0 x=x 

21 10th " 4.1 xx xx 

22 " " 4,4 xxx 

23 " " 3.4 xxx 

2~ 12th " 4.1 xxxx 

25 10th " 5.0 xx 

26 " " 5.2 0 Liver x. 

27 " " 6,3 xxx 

28 13th " 4,2 x 

29 10th " 5.4 '..'tXX 

30 " " 6.0 0 Intestines and mesenteric 

31 " " 3.3 xxx 
glands xx. 

*Maximum rise above average normal of previous day. 
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Table L V. Continued. 

..: First test. '"'"' " :a~~ .c a Rise of temperature. ~.E~ Remarks. ::> +l i:I....., al ;: ;::· ... c:i't:I .., 
I 

* 2 ~'g § "' First distinct. " Extent of. iii~ oibii ,... 

32 12th " 4.4 I xx 

I 33 11th " 5.2 xxx 

34 10th .. 2.0 xx Temp. 103 before injection . 

35 .. .. 2.3 x 

36 .. " 3.4 xx xx 

37 .. " 5.1 xxx .. " 
i Very generally and exten-

38 2.2 xx xx sively diseased. Intestines 
xxx. 

39 .. " 6.0 x Intestines xx. 

40 .. .. 5.3 x 

41 .. .. 5.2 x 

42 .. .. 5.1 xxx 

43 .. .. 4.3 xx 

44 .. .. 3.1 xx xx 

45 .. .. 6.0 xx xx 

46 .. .. 6.2 

I 
xxxx 

47 .. .. 5.3 xxx 

48 

I 
.. .. 

I 
5.0 xx xx 

49 .. .. 5.0 xxx Lungs O • . 
" 50 12th 4.0 xxx 

51 10th .. 4.4 xxx 

52 .. .. 6.0 xx 

53 12th .. 3.3 xxx 

54 10th .. 3.0 xx 

55 .. .. 4.1 0 Liver xxx. 

56 .. .. 4,4 xxxx 

57 .. .. 3.4 xx xx 

58 .. .. 5.4 xxx 

59 12th .. 4.2 xx.xx 

60 10th .. 4.1 xxx 

61 .. .. 4.1 xx xx 

62 .. .. 3.3 xx xx 

63 .. .. 4.2 xxx 

64 6.0 xxx 
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Table L V. Continued . 

..: First test. . ~ ~~ 
" ,0 'O >l-5 
a ""'::lo! o- .... 
::i Rise of temperature. .µ i:l +' ai Remarks • 
>l >l'~ ol'O 
.µ 

/ Extent of. 
GJ IU"'CI i:l .. .µIt.I= al 

" First distinct. ~ ~ albC ,.. 
65 .. .. 3.3 xxx I 66 .. " 6.0 xxx 

67 " " 5.4 xxxx 

68 " .. 5.3 x Liver xxx. 

69 .. .. 5.0 xxx 

70 .. .. 6.0 xx Intestines xx. 

71 .. .. 6.3 xxx 

72 1~th .. 4.2 xxx 

73 10th .. 5.2 xxx 

74 12th .. 4.1 xxx 

75 10th .. 6.2 xxx 

76 .. .. 4.4 xxx 

77 .. .. 5.2 xxx 

78 12th .. 4.2 xx 

79 10th .. 5.1 xxxx 

80 .. " 4.0 xxxx 

81 .. .. 5.0 xxx 

82 11th .. 4.2 xxx . 
83 10th .. 4.2 xx 

84 .. .. 5.0 xxx 

85 .. .. 4.3 xxx 

86 .. .. 4.3 xx xx 

87 .. .. 3.0 x Lungs 0. 

88 " .. 5,4 xxx 

89 .. .. 4.2 x Liver x . 

90 12th .. 3.0 x Intestines and Mes. GI. xx • 

91 .. .. 4.2 0 

92 .. .. 3.3 xx 

93 13th .. 3.3 x 

94 10th .. 5.0 x 

95 " .. 3.3 xxx 

96 .. " 4.3 xxx 

97 " .. 4.3 xx xx 
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Table L V. Continued . 

..: First test. . ~~~ " .0 'tli:;~ 

E 'o.E~ p Rise of tern pera tu re. -i-Ji:l-+Ju:i Remarks. 
;:l 

e·:~rg _.., 

I Extent of. "' " First distinct . ~~i:l..'!! .... li1 OJoSblJ 

98 10th hour 2.4 xxx 

99 ,, 
" 6.1 xxxx 

100 12th " 3.0 x Liver x, 

(1) Total number in Table LV that showed distinct rise 
of temperature inside of 10 hours and gave a maximum 
rise of 3.5 degrees or over,-66. 

(2) Total number of these (1) that showed extensive 
disease of the lungs and attached glands, i.e. graded xxx or 
xxxx,-48. 

(3) Total number of this herd in Table LV that showed 
extensive disease of the lungs and attached glands,-69. 

(4) Total number of these (3) that gave a distinct rise 
of temperature inside of 10 hours and a maximum rise of 
3.5 degrees or over,-48. 

Summary of all three herds, Tables LIU, LIV and LV: 
(1) Total that showed distinct rise of temperature 

within 10 hours and gave a maximum rise of 3.5 or over, 
-95. 

(2) Total number of these (1) that showed extensive 
disease of the lungs,-67. 

(3) Total number that showed extensive disease of the 
lungs and attached glands,-97. 

(4) Total number of these (3) that showed a distinct 
rise of temperature and gave a maximum of 3.5 degrees or 
over,-67. 

One hundred and seventy animals were post-mortemed 
in one herd (table LV), and of these the first 100 
have been taken m series without discrimination. 
The remammg 70 were not included m this 
table because it was thought that the first 100 
would give as accurate study as the total 170, and it 
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has been the plan in this work to study results as shown in 
several different herds and the work of several operators. 
These tables LUI, LIV and LV are submitted merely as a sug
gestion and perhaps as a basis for future and better work 
along the same lines. The writer hopes to continue this 
study in the near future for the purpose of learning ifthere is 
any uniformity in the condition of the animal or circum
stances of the test among those that do not conform to the 
suggestion, that a distinct rise of temperature within 10 
hours after injection and a maximum rise of 3.5 degrees F. or 
over indicates extensive disease of the lungs and attached 
glands within 70 per cent of accuracy. 

TUBERCULIN EXPERil\IENT SUMMED UP. 

The results of this experiment point to the following 
conclusions: 

(1.) Tuberculin by hypodermic injection is so accurate 
as a diagnostic agent for bovine tuberculosis as to be thor
oughly practical. 

(2.) Tuberculin may fail to indicate the presence of 
tuberculosis in cases vvhere the disease changes are ad
vanced and general. 

(3.) Tuberculin by hypodermic injection is not in
jurious to the health of sound cattle, even in very large 
doses. 

( 4.) Tuberculin by hypodermic injection is not injurious 
to the health of tuberculous cattle, in doses of (Bureau 
tuberculin) from 1 c. c. per 500 tbs. live weight, which is the 
ordinary test dose, up to 1 c. c. per 250 tbs. which would be 
an unreasonably large dose for either diagnosis or treat
ment. 

(5.) Cattle some times fail to react after one or several 
injections. In such cases cures may have been effected or the 
animals may have become insusceptible to the agent and 
may still remain infectious. 

(6.) It is evident that an animal may remain tuber
culous and infectious after several injections of tuberculin 
or be badly diseased and yet refuse to react. 

( 7.) The diagnostic value of retests is therefore much less 



PLATE XXXVI. 

See Plaf:i~~~-\rU'.'Fancy.''-Front vie\v; weight, 14.00 11Js.; lungs badly diseased~ 

Fig. 211.--''Fancy'' Again.-Side vic\v; very handsome C<Y\Y; apparently in the 
1Jcst of health. 



l'LA'.rn XXXVIl. 

Fig. 212 -"Fancy's" Chest and Lungs.-One entire lung practically useless. 
Tuln.sscs of tubercles at ''A'' and ''D.'' 
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than the first and such subsequent tests must be considered 
inaccurate. 

(8.) Of those '.vhich showed extensive disease of the 
lungs and attached glands, about 70 per cent gave a 
distinct rise of temperature within 10 hours and a max
imum of 3.5 degrees or over. Conversely, of those which 
gave a distinct rise of temperature within 10 hours and 
a maximum of 3.5 degrees or over, about 70 per cent 
showed extensive disease of the lungs and attached gfancls 
when Bureau tuberculin was used in doses of 1 c. c. per 500 
l:t)s. live weight. Due care was exercised as to time of water
ing, temperature of stable, exercise, nervous excitement 
and the various factors which may influence the temperature 
of the animals undergoing test. 

It has also been frequently noticed, but may not hold 
true when larger statistics are shown, that animals which 
are extensively diseased and especially if the lesions were 
oflong standing, often give low reactions or none at all. 

(U.) The tuh~rculin test may be uncertain but not oth
erwise objectionable in cases of advanced pregnancies. 

(10.) Tuberculin may have a distinctly curative effect. 
in cases of recent infection or where the lesions are limited 
in extent and itmayincrease thetendencytowarcl recovery in 
other cases. The two cases Rose and "L. No. 2," made evi
dent recoveries out of eleven treated. Two others, Fancy 
2cl and Polly, showed evidence of recent repair in diseased 
tissues. 

There were evidently two recoveries and possibly a 
third out of eleven cases treated during the whole period, 
and treated under such other circumstances of food and care 
as preclude the probability of the recoveries being favored by 
the conditions under "\Yhich the animals were kept. 

The general physical condition of all the animals re
mained excellent throughout the experiment. There was no 
loss of condition in any case but in seYeral a decided gain in 
spite of the ordinary food and 1ndifferent care which \Yere 
purposely given. 

Drs. Stalker and Niles report a probable recovcrv 111 

Iowa Experiment Station Bulletin 29, page 282. A grade 
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short-horn cow received several doses of tuberculin and final
ly refused to react after an injection of 5 c. c. No tubercles 
on post-mortem. 

Dr. Schweinitz reports (Bulletin 13, U. S. Department of 
Agriculture, page 17) the case of an animal that received 
about 3,000 c. c. tuberculin during a long period and plainly 
recovered from the disease. 

WHAT CAN BE DONE. 

When we consider the question of sanitary legislation, it 
must be remembered that this is a large issue and great 
financial interests are at stake. 

The writer is not for the present in favor of any radical 
method that shall s\veep over the state or our whole coun
try, with a view to immediate eradication for the reason 
that such could not be made practical however near the 
theoretical ideal it might be. To illustrate: In 1893 there 
were, in the United States, 16,424,000 milk cows and 35,-
954,000 other cattle-making a total of 52,378,000 and 
valued at $905,520,000. Suppose that 4 per cent of these 
cattle are tuberculous and are to be condemned. This would 
amount to $36,220,800. It would require 422 barrels of 
tuberculin to give all these animals one test each. Suppose 
each veterinarian is at liberty to work 150 days in the year 
and is paid $10 per day for services. This would be $1,500 
per year for each veterinarian doing the work. Each man 
can test 105 cattle per week. There would be required the 
services of 34,919 veterinarians or an average of794 veter
inarians in each state. Minnesota has, at a large estimate, 
150 competent to do the work. Besides this there are not 
Kochs and Schweinitzs enough to manufacture the tuber
culin as it would be needed. A great many years will 
be necessary for this work as the best that may be hoped 
for. 

The first thing to be accomplished is education of the 
people. When the people understand the nature of this 
disease-how it may be contracted and how avoided and 
realize the seriousness of this matter, we will have made 
great progress toward the reduction of the present mortality 
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and possibly a final victory over the greatest disease scourge 
the world has ever known. Surely if there be one disease, 
with which all men should be familiar and able to consider 
intelligently, it is this one. 

We must deal with this matter carefully and operate in 
all the light that modern investigators have given us. Let 
breeders throw away prejudice and so far as possible, selfish
ness; let medical men and sanitary officers be reasonable as 
their responsibility and the seriousness of the situation 
allows. 

This is a very difficult problem because its proportions 
are so gigantic and because of several troublesome complica
tions. In the first place it is ·widely prevalent, all breeds are 
affected. The percentages, which have been found dis
eased in various herds, have differed ·widely according to con
ditions of breeding, keeping, hereditary susceptibilities and 
opportunities for infection, but the disease is generally 
prevalent. 

Another complication is a large proportion of latent and 
mild cases and those that may make spontaneous recoveries. 
A cow is tuberculous, however, if but one lymphatic gland 
be affected and \:Ve must not lose sight of the fact that if 
tuberculous at all she may be infectious and the case is liable 
to assume, at any time, an acute type under conditions of 
unusual exposure, or an attack of pneumonia for instance. 
Such mild or latent case may then suddenly become acute 
and the patient die in a few weeks. She may or may not 
have been infectious during the whole time. On the other 
hand we must realize that she may live to an old age and 
die of other causes. And then rises the question, is the de
struction of such an animal justifiable? We may only say 
again that if tuberculous at all, she may be infections and 
therefore a dangerous factor in the stable. 

The greatest complicating factor is that human tubercu
losis and bovine tuberculosis constitute one disease, and 
that this disease may be transferred from man to animal 
and from animal to man. This, of course, is the central 
proposition of the present discussion. 

The next complication is that breeders and dairymen 
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are prejudiced in many cases. They have made absurd 
statements about the use of tuberculin and the effect it may 
have on animal heal th and have made very absurd statements 
as to its reliability. Some raise the foolish objection that the 
injection of tuberculin has produced or may produce the dis
ease conditions which appear on post-mortems. They have 
even said that tuberculosis is not infectious or contagious; 
that it is not a serious matter, and that their grandfathers 
had the same disease. We can only suggest in reply that it 
is none the less serious because old. 

There is another serious complication that must be con
sidered before tuberculosis can be reduced to less serious pro
portions. It is that the predisposing causes, \vhich were 
largely responsible for the present condition of things, are 
still in operation and so long as \Ve leave them in operation 
we can never make satisfactory progress. 

Tuberculous Attendants for Sound Cattle.-It appears 
to the writerthat the danger from this source has been over
estimated by those who find fault with the tuberculin test. 
Such people say, '''Vhat is the use of testing our cattle and 

·destroying those that react \vhen a large percentage of the 
human race is tuberculous? The people who take care of our 
cows may be tuberculous and therefore liable to infect 
the cows that have been tested and pronounced sound. The 
writer does not regard this as a very serious matter, for 
it is generally accepted by scientific men that the breath 
is not infectious, and the only way in which cattle are 
apt to be infected from people is through the disagreeable 
habit of spitting. The owner can easily request visitors and 
attendants to refrain from spitting in the cow stable and so 
do away with danger from this source. 

The question we have to consider at present is: What 
can be clone about it? Sanitary laws which deal with this 
question of tuberculosis are not of recent origin by any 
means. The old Mosaic law deals quite explicitly with it. 
Rome in her palmy day and the Romance nations during all 
these after years have tried to deal with tuberculosis, but it 
was confounded during part of the time with leprosy and 
there was no means of accurate diagnosis. vVurtemburg 
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had an ordinance in 1568 regulating the sale of the flesh of 
tuberculous cattle by butchers. The Dutchy of Baden 
enacted in 1772 quite stringent laws for the same purpose. 
France, Belgium and other European nations Im vc all done 
more or less in the same line. But sanitarians lun-c ahvays 
been handicapped in their efforts to deal \vith bovine 
tuberculosis because positive diagnosis was frequently im
possible. This difficulty exists no longer for in tuberculin 
-we have a very positive and accurate diagnostic. 

In considering these matters we must not forget that it 
will be many years before ideal conditions and perfect results 
are possible and, at present, the plan should be improve
ment of existing conditions rapidly as possible, taking the 
most seriously threatening problems first with a hopefnl ex
pectation ahead of rigid control and possible eradication in 
the future. 

In the first place we should begin with the dairies which 
supply milk for city consumption and it should make no 
difference whether they be located v;ithin or without the 
city limits. The writer cannot believe that milk should go 
into a city supply that does not come from tested cows. 
City dairymen should come first because \\'e find great 
prevalence of the disease in city herds and it is 
under city conditions that tuberculous milk may do the most 
harm. The tuberculin test should be made one of the con
ditions on which the license to sell may be granted, and this 
test should be done thoroughly twice every year. 

Every animal should be permanently marked when 
tested, in such way as to indicate plainly whether tuber
culous or healthy. The owner should be able to show a 
certificate specific enough to mean something and signed by 
the city veterinarian or by a veterinarian whose name ap
pears on a list of those that will be recognized by the city 
health officer as competent. These dairies should be regular
ly inspected thereafter and this means inspected-not merely 
looked at from the doorway. They should be inspcciccl by 
some one who has had special training and can show 
fitness for the work. Such inspection should include an 
estimate of air space per cow; rapidity of ventilation 
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changes, light with especial regard for sunshine, drain
age, disposition of manure and other refuse, cleanliness 
of cows, stables and attendants, kind and quality of food 
and water with a study of how the milk is handled. we 
must regard the cow as a milk producing machine and never 
forget that she cannot make good milk and good butter 
from poor food and water. 

The method of keeping cows in the stable almost continu
ously, as practiced by some dairymen, is certainly not in accord 
with the plain teaching of animal physiology, and the results 
of such practice clearly emphasize the great law of animal 
life that use begets strength,and idleness-disease. No animal 
can long remain healthy 'Nithout reasonable physical exer
cise, sunshine and air. ·when lions, tigers and monkeys are 
shut up in cages they become tuberculous and when dairy 
cows are shut up in stables that Yiolate this principle, they 
too, become tuberculous; they become delicate and suscept
ible to other diseases that impair their usefulness as human 
food giYers. It is one of nature's laws that organs ·which 
are not used or used less than nature intended they should 
be, lose strength, lose tissue vitality and gradually become 
absorbed or diseased and a cow's lungs can not reasonably 
be expected to proYe an exception. If generation after 
generation they must lose in size, in expansion powers and 
in tissue nutrition, why should they not become tuberculous? 
Certainly the cow can produce the quarts of milk and pounds 
of butter with the fewest cents worth of food when she 
stands still because so little of the food consumed is used for 
food of support and so large proportion appears as food of 
production; but the breakers appear when we look into the 
future and see how this will affect the vitality and breeding 
energy of the offspring generations hence. 

It is very nice in theory and comforting perhaps to the 
dairymen who aclYocate ancl follow the plan of close and 
more or less continuous confinement-this modern idea that 
the CO\V gets all the exE'rcise she needs by chewing her cud 
and handling the great mass (1f stomach and intestinal con
tents. This certainly exercises the mucles of the jaw and the 
involuntary muscle fibres of the stomach and intestines; but 
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how ahout the lungs, and heart and chest muscles and the 
muscles of the limbs? Every animal is so constituted and. 
the various organs are in such close sympathy, that one 
part or organ may not be diseased or weak without 
the whole machine being distinctly affected by the 
abnormal condition, and the writer does not hesitate to ex
press the opinion that none of our domestic animals or man 
himself can have the voluntary muscles of the limbs, weak 
and flabby for a long period of time and remain in vigorous 
health. This argument of cud chewing, milk manufacture 
and work of the intestines has been advanced by men of 
prominence and recognized ability and men ·whom the writer 
honors for the great work they have done, and yet it would 
seem to him as reasonable to say because the office or 
laboratory man does hard thinking for several hours each 
clay and uses his jaw muscles a great deal in dictating cor
respondence, that this is all the exercise he needs to insure 
perfect health and vigor. There is one great law that nature 
will never alter for the convenience of dairymen and breeders. 
It is:-That organs which are used much less than nature in
tended must lose in tissue vitality and degenerate and there
by injuriously affect the entire animal economy. This law 
must still staml and continue in foll force despite all sorts of 
arguments that it ought not to be so. 

After the city dairymen, sanitarians should begin with 
the breecers and convince them that their own interests are 
in the way of eradication; that tuberculosis in their herds is 
a serious matter. To any one who has a lingering doubt 
on this point, our recent experience at the University Farm 
ought to be suggestive and may illustrate an error that 
stockmen may easily make. In the fall of 1895, the station 
herd was tested and certain animals were pronounced tuber
culous. 

Among these, one cow was very valuable for breeding, 
and another was a famous milker and valuable in an experi
ment then in progress. The latter cow \vas kept in the herd 
during the winter and following summer. The other during 
the winter and a portio11 of the summer. Some precautions 
were taken to prevent them from infecting the sound cows 
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but not such as have proven safe. Our herd had been 
thoroughly rid of tuberculosis by four previous semi-annual 
tests and the stables disinfected, yet when we tested the herd 
last fall before putting them into winter quarters, we found 
that this experience had cost us eight valuable cows. The 
circumstances attending this were such that the writer 
can but feel that these two infectious cows left with 
the herd, even though they had been kept in certain stalls 
and some precautions taken, were responsible for the loss of 
the subsequent eight. 

Breeders should realize that the time 'sill surely come 
when intelligent purchasers 'sill buy for breeding purposes 
only stock with certificate of test, or buy subject to tubercu
lin test. 

Sanitarians should insist that nature's laws are un
changeable and that the great laws of physiology and hered
ity will never be varied, that breeders may acquire fancy 
muzzles for their cattle or belts of color around the body. 
The man who is founding a herd should be very sure that he 
is not founding a tuberculous herd. He should try to breed 
cattle, not tuberculosis. The great value of the tuberculin 
test to breeders lies in the fact that it enables them to know 
whether their cattle are free from tuberculosis, and it enables 
them to free their herds and put them on sound and healthy 
bases in case they are diseased. 

The farmers should be reached last because farm cattle 
under farm conditions arc not so susceptible and fewer are 
diseased. We do not find such large percentages among or
dinary farm cattle as among highly bred cattle and in city 
dairies. We should try to impress farmers, too, with the ab
solute necessity for sunshine-for sunshine kills germs. It 
kills the bacilli of tuberculosis which can survive very high 
temperatures and can withstand drying for months; they 
can survive freezing and tha >ving for a time and yet sunshine 
kills them rapidly. 

Every cow should have one thousand cubic feet of air 
and this is too little unless there is abundant ventilation. 
Abundance of air means abundance of oxygen. It also 
means the scattering and dis~ipation of germs and volatile 
excretions from the body. Good drainage should be in
sisted on for both dairy and breeding stables. 
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The writer has noticed over and over again certain cus
toms and practices among breeders, which have been demon
strated serious errors. JVIany breeders make the mistake of 
keeping sires shut up in box stalls and frequently these stalls 
are dark, clamp and poorly ventilated. These sires arc often 
kept excessively fat, kept without exercise and then expected 
to beget healthy offspring. All sires regardless of species 
should be given abundant e;tacise in large yards or in tread
mills or sweeps or he driven or \vorked in harness, for it is 
true beyond question that any sire is in the best breeding 
condition \Vhen in condition to do a hard day's work with
out injury. f'cnti1ation can not he neglected without injury 
and loss. Continued i11b1·1wli11r; for a fanciful bit of coloring 
or shape of horn must be unfortunate in ultimate results, ex
cept possibly in the hands of the most expert breeders. It is 
natural and right that breeders should wish to have their 
stock in nice condition to show visitors and yet when this 
desire causes breeding stock to he kept excessively fat the re
sults can not be other than unfortunate. Another common 
mistake is the evident fear of s1m8lii11e which some breeders 
show by their efforts to shut it out. True it does spoil the 
lustre of hair but it also kills the germs of tuberculosis. ThP. 
time has come when breeders can no longer afford to take 
chances with untested stock. They cannot afford to pur
chase bulls without purchasing them subject to tuberculin 
test or with certificate of test. For certainly this is the only 
means \Ve have at present of diagnosing tuberculosis in the 
majority of cases. 

Not Necessary to Destroy All that React.-In dealing 
with this question of bovine tuberculosis there must necess
arily be a large sacrifice of property and it is not in the pro
vince of this bulletin to discuss the question whether the 
state should compensate or the owners lose. But the writer 
believes that in case of large herds or where the animals are 
valuable for breeding purposes, something can be clone to 
lessen the heavy loss. ·where but few react it will he better 
in most cases to slaughter them at once, but in case a large 
percentage of the herd reacts, and the following program can 
be carried out in a practical way, much of the loss may be 
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a voided. Slaughter all bulls that react at once,all heifers under 
two years of age and all cows over ten years, and any others 
that show evidence of being badly diseased. The old cows 
should be killed because they are more apt to be badly and 
generally diseased than younger ones, their calves are more 
liable to be delicate and worthless, they are more apt to be bar
ren when tuberculous, and their period of productiveness is 
necessarily short. The attending veterinarian should examine 
the remaining cows and any that exhibit extensive lung lesions 
or lesions of the bowels as shown hy history of troublesome di
arrhcea, and all that are anremic, or thin and weak, unless 
such condition can he explained otherwise than on the ground 
of tuberculosis, should be destroyed. 

The remaining cows should be kept in a stable that is 
entirely separated from the one wherein sound cattle are to 
be kept or if this is not practical, they may be kept under 
the same roof with reasonable safety, pro,,ided their part be 
closely partitioned off from the rest of the ham. They 
should drink from separate yessels and not be allowed to 
exercise in the lot used hy the sound cattle. They should 
have separate pastures, if possible, and this is easily ob
tained on most stock farms. The ·writer does not regard 
the probability of out-door infection as serious, and yet 
there is good evidence that it is possible. During the season 
when these cows are confined to the stable they should have 
a separate attendant. Both sections of the herd should be 
tested twice a year until there is no more tuberculous cattle 
on the farm, and thereafter eyery fall before going in for the 
winter. 

Only tested bulls should be used. Calves of tuberculous 
cows should be taken from the mothers at birth and reared 
on milk from healthy cows or sterilized milk from the tuber
culous section. The tuberculous cows may be kept until one 
or several crops of calves have been reared. A large percent
age of these calves wi11 undoubtedly remain sound. 

BREEDING EXPERil\IENT. 

The \vriter has experimented with the plan of breeding 
out the disease during the past three years and is satisfied 
that it is possible to raise a large percentage of healthy 
calves from tuberculous mothers. 
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TABLE LVl.-Sound Calves from Tuberculous Cows. 
Table Summary: Qf 27 calves from.tuberculous cows, 23 remain healthy after one 

or more tests; 1 died soon after birth; 3 became tuberculous. 
Of the 3 that became tuberculous, 1 evidently born so diseased. The other 

two were reared on the tuberculous dams. 
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In Table L VI are included all calves bom after or within 
six months before the test which condemned the dam as 
tuberculous. Of a total 27 calves, Table LVI shows that 
one v.ms probably born tuberculous, one was very feeble and 
died soon after birth. The only calves, two in number, that 
were reared on tuberculous clams, became tuberculous. 
The remaining 23 out of the 24, that \Vere reared on Pas
teurized milk or on the milk of tested cows, have remained 
souncl and thrifty. Their ages and the number of times 
tested are shown in Table LVI. All the calves, from Olive's 
down to and including Queen's were taken from the mothers 
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soon after birth and reared on milk of cows that were non
tubercu1ous, as indicated by test. 

Prof. Goodman of Dorpat has been carrying on a large 
experiment along this line. He has had charge of a large 
herd of well bred cattle, consisting of 468 head. On the first 
test over 44% of these cattle reacted when it had been sup
posed that this was an unusually healthy herd. The healthy 
animals were placed on one farm and the tuberculous ones 
on another. Sixty-seven calves of the year 1891 were reared 
on milk of untested cmvs. In the winter of 1891 according 
to the tuberculin test, 58()/o of these were healthy and nearly 
40% tuberculous. The calves of 1892 werefedonmilkofte8tcd 
cows. These calves numbered 109 and were tested in June . , 
18!;)2. More than 810/owereprovensound and haveremamed 
healthy. In 1893, 78 calves reared on the milk of healthy 
animals were tested in October, and 85% of these remained 
healthy. 

It will be readily seen that if these cows were valuable 
for breeding puposes, this procedure would be far preferable 
to immediate slaughter of all tuberculous cattle or allowing 
diseased and healthy animals to associate in the same stable. 

The author feels justified in suggesting that, under cer
tain easily defined circumstances, it may be desirable and 
practical to retain tuberculous cows for breeding purposes, 
and he will not be surprised at a great deal of bitter criti
cism that may follmv such a suggestion coming from an ex
periment station. In view of the widespread character of 
this disease, and the large number of well bred and Yalu
able animals which are to be condemned by it dur
ing the next ten years, it has seemed that we should 
do all that is possible to lessen the destruction and loss; 
and this has been the central thought in our work with 
tuberculosis at this station. The circumstances and condi
tions under which it may be practical to retain reacting 
cows, for breeding purposes, are easily defined. This plan 
of breeding out the disease is hased on a proposition that 
has been fully sustained during the past few years-that 
calves are not born tuberculous except in rare cases. It is 
true, of course, that calves from tuberculous mothers may 
lack in vigor and tissue vitality, but so they may when 
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born of mothers that have suffered cforing pregnancy or 
even at the time of conception with any disease. 

The present discussion concerning the type of tuberculous 
form and general appearance is unfortunate. A great 
majority of all cows that have been condemned as tu
berculous by test and have been proven to be so on post 
mortem, have been cows that no man could select as being 
tuberculous. On the other hand, the ones with narrow 
chest and long, slender face, that we would pick out as pro
bably tuberculous have repeatedly stood the test. 
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