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LETTER OF TRANSMITTAL.

U. 8. DEPARTMENT OF AGRICULTURE,
BUREAU OF ANIMAL INDUSTRY,
Washington, D. C., September 10, 1894,

Sirk: [ have the honor to transmit herewith a report submitted by
Dr. Theobald Smith covering investigations made by himself, and by
Drs. F. L. Kilborne and E. C. Schroeder under his direction, concern-
ing the diagnosis and prevention of tuberculosis. I also transmit in
this connection a report submitted to me by Dr. E. A, de Schweinitz
on tuberculin and its nse.

The researches which are the basis of these reports have been most
carefully econdueted, and the results are of great importance and interest
on account of the aceuracy of the observations and the light which they
throw on the prevention and control of the most widespread and
destructive plagne that affects man and the domesticated animals.

The facts here presented do much to elear away the uncertainties
which have confronted the practical sanitarian, and a continnation of
such investigations, particularly if on a somewhat more extended scale,
will soon enable us to clearly define the action necessary to protect the
farmer from the ravages of the disease among his live stock and the
consumer from the danger of taking into his system the infected prod-
ucts of tuberculous animals. In such studies it is the farmer who is
most interested. Not only does he suffer the loss of his animals from
the disease, but he is among the largest consumers of meat and milk,
and, consequently, the health of himself and family is proportionately
endangered. The farmer must also suffer the inconvenience and the
greater part of the loss resulting from efforts for the eradication of the
contagion. When these efforts are made by the State, it is a question
whether this loss is not greater to the ecattle owner, on account of the
inconvenience of the season selected and the damaging effects of the
publicity, than would follow from his individual action to accomplish
enqually beneficial resnlts. The time has come, therefore, for our farm-
ers to study this question carefully and decide, in the light of the facts
published for their benefit, whether it would not be preferable to them-
selves free their herds from this plague, rather than wait the neces.
sarily slow and often unpleasant action of the constituted anthorities.

Very respectfully,
D. E. SALMON,
; Chief Bureaw of Animal Industry.

Hon. J. STERLING MORTON,

Secretary of Agriculture,



LETTER OF SUBMITTAL.

U. 8. DEPARTMENT OF AGRICULTURE,
BURFAU 0F ANIMAL INDUSTRY,
Washington, D. C., July 21, 1894.

Sik: 1 have the honor to submit herewith some preliminary investi-
gations and studies dealing with bovine tuberculosis both from an
economic and a sanitary point of view. The former has been more or
less neglected and the demands of public health allowed to overshadow
it. It seems, however, that the difficulty is one which must be met
primarily from the agricultural side and in the interests of agriculture.
If this is successful the public health problem will have solved itself.

The articles contained in this bulletin are more or less technical inas-
much as they deal with fandamental problems. A ehapter on the
practical aspect of the whole subject has been added which embodies
general suggestions on prevention. These will be readily understood
by all interested in the practical bearing of bovine tuberculosis.

It remains for me to thank Dr. Cooper Curtice, formerly New York
State cattle inspector, for the courtesy of permitting me to examine
with him about 70 tuberculous animals slaughtered under the direec-
tion of the New York State Board of Health.

Very respectfully,
THEOBALD SMITH,
Chief of Division of Animal Pathology.
Dr. D). E. SALMON,
Chief of Bureaw of Animal Industry.
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INVESTIGATIONS CONCERNING BOVINE TUBERCULOSIS,

CLINICAL AND PATHOLOGICATL NOTES ON A HERD OF 60 CATTLE TESTED WITH
TUBERCULIN  (SOLDIERS" HOME HERD.)

CLINICAL PART.
By I7. L, KILBORNE, B, V.5, and B, C, BennorneEr, M, 1,0V,

GENERAL HISTORY AND SANITARY CONDITION OF THE HERID.

In the year 1869 a small number of Jersey cattle, comprising 1 bull,
1 cow, and 3 heifers, were purchased at a fair in Baltimore, Md., and
brought to the Distriet of Columbia, where they were added to a herd
of 250 cows of no particular breed, which belonged to the Soldiers’
Home. The so-called common cows were sold as rapidly as their
places could be filled by the progeny of the Jerseys and such of their
own offspring as were sired by the Jersey bull.

A second Jersey bull was secured in the year 1874 and a third in the
yvear 1836, The last bull died in the year 18589, after only two days of
noticeable sickness. Previous to the introduction of the third bull the
herd had increased to double the original number of cattle, and con-
sisted exclusively of either pure Jerseys or cows in which the Jersey
strain predominated. They were amply fertile and in good condition.
A few deaths had occurred, some from parturient apoplexy and others
from unknown causes, but the death rate never exceeded reasonable
bounds.

An outbreak of abortion, which assumed a contagious form, ocenrred
in the year 1832, and was not overcome until a considerable number of
cows had been removed from the herd and their places filled with new
stock. One ball, 6 cows, and 3 heifers of Iolstein breed and 12 com-
mon cows were bought. The former came from Clifton, Va., and the
latter mainly from Montgomery County, Md. The common cows were
again sold as soon as their places could be taken by the oftspring of the
Holstein eattle and of the remaining Jerseys, and only the most vigor-
ous and produective of the latter were retained. The Holstein cattle
had the preference because the Jerseys seemed to have lost their former
vitality.

q
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The process of thinning out the common cows, and more gradually
the Jerseys, continued without interruption, and the herd slowly
increased in number until the time of the tuberculin test, when it con-
sisted of 60 animals, the majority of which were more or less pure Hol-
stein cattle and the balance Jerseys. The general condition of the herd
was excellent, and with the exception of 2 or 3 cows it contained
nothing which was suggestive of disease on superficial examination.

A second Holstein bull, from either New York or Pennsylvania, took
the place of the first in the year 1887, The first was sold in good con-
dition, but the second was sent in 1592 fo the veterinary station of the
Burean of Animal Industry, and was found extensively tuberculons on
post-mortem examination.

In addition to the several bulls spoken of, there were at different
times several other bulls which were the progeny of and raised in the
herd.

The stables in which the herd was kept are loeated in the grounds of
the Soldiers’ Home. Together with an unused horse stable, a dairy
room, a number of box stallg, tool houses, storerooms, and open sheds,
they form a rectangle which incloses a paved yard not less than 100
feet long and 60 feet wide, the long diameter of which extends north
and south. All the buildings are entered through the inclosed yard.

The principal stable, which is the only structure more than one storyv
high, is 75 feet long and 40 feet broad, and forms the greater portion of
the eastern side of the restangle. The upper story is used as a hay
loft. The lower story, with the exception of a space 18 feet wide at the
northern end, is occupied by three rows of fourteen stalls each, twn
facing each other, and separated by a passage 4 feet wide, and a third
row with its rear turned towards the other two, from which it is sepa-
rated by a space 4 to 5 feet wide.

Two smaller stables used for cattle form the sonthwestern angle of
the rectangle, The smaller of the two is 25 feet square and contains
two rows of six stalls, facing each other, with a passage 3 to 4 feet wide
between. In the larger, which measures 40 hy 30 feet, are two rows of
ten stalls, facing each other and separated by a passage 4 to b feet
wide. In the latter stable the cattle are fastened in stanchions, in the
other two by means of chains,

All the buildings are of brick excepting the second story of the prin-
cipal stable. The stalls are about 4 feet wide and have plank floors
which rest upon a layer of cement. In the rear of each row of stalls is
a covered drain with openings at regular intervals. At the head of
each stall is a trough and hay rack. ;

The light and ventilation are good. In the largest stable, in which
the ceiling is lowest, the latter is at least 8 feet high. This stable is
ventilated by two air shafts. Light is obtained in all the stables
through numerons glazed windows whieh can be opened in warm
weather. The floors are dry and kept serupulously clean.
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The drainage from all the stables collectsin a covered cesspool which
is in the inclosed yard about 10 feet from the center of the main stable.
This pool has one objectionable feature, It is 9 feet deep and the dis-
charge pipe leading from it is only 5 feet beneath the surface, and
hence the drainage from the stables to the depth of G feet stagnates
constantly in this pool and frequently gives rise to very disagreeable
odors, The discharge vipe from the cesspool empties into a neighbor-
ing creek.

Extending southeast from the main stable is a pateh of ground 2 to
3 acres in extent, about five times as long as it is broad, inclosed by a
fence. This is known as the cow yvard. It slopes gradually down to
within 10 to 12 feet of the ereek into which the drainage from the stables
s eventually discharged. In the lower portion of the cow yard the
cattle are watered, the water being pumped from a spring into a long
trongh elevated about a foot from the ground.

The lower portion of the cow yard 1s also used as a dumping place
for the leaves collected from varions portions of the Home gronunds, and
when these become mixed with the droppings of the cattle and saturated
with moisture a veritable swamp is formed, throngh which the cattle
must pass fo reach the water.

The manure from the stables was hauled each day to a place specially
provided in the rear of the cow yard. where it remained at most a
few days at a time. [t was used to improve the condition of such por-
tions of the Home grounds as needed fertilizing.

The spring from which the drinking water was obtained is appar-
ently well removed from any souree of contamination.

During the warm months the herd was kept constantly out of doors.
At 4 a. m. the mileh cows were driven into the stable, milked, turned
into the cow yard with the other cattle, and from there the entire herd
was driven into pasture. About 11 a. m. all the cattle were returned
to the cow yard, the milch cows were again driven into the stable,
milked, turned back into the cow yard, and from there,with the rest of
the cattle, back into pasture. At 6 p.m. all the cattle were returned to
the cow yard, where they remained until the following morning.

When the pasturage was not good the mileh eows received a small
amount of feed of one kind or another while in the stable to be milked

During the cold months the cattle were not allowed to go into pas-
ture, but were given fresh air and exercise in the cow yard, where they
remained from one fo eight hours, according to the state of the weather.
The cows were milked at the same hours during the summer and win-
ter. When notallowed to go into pasture the cattle were fed a mixture
of ent beets, cut hay, and mill feed, one meal at 5:30 a. m. and another
at 2:30 p. m., and a good feed of long hay in the evening. The quantity
of the mixed feed varied according to the size and produetivity of the
animal, and was a half bushel at each feeding for a cow giving mill,

All the water for the cattle was obtained in the cow yard excepting
only a small gnantity which was mixed with the feed. This was from
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a cistern supplied with rain water from the roof of the main stable, at
the northeastern corner of which it was located.

No special restricted pasture was set apart for the cattle. A piece
of ground from which the first crop of grass had been eut for hay was
selected every day or two, and the cattle were confined to it by herds-
men.  Particular instroctions were given the herdsmen not to let the
cattle drink from any creek or pond which might be near or in the
pasture.

The bulls were never turned into pasture but were confined in inclos-
ures of sufficient size to give them the needed exercise and air.

Shortly previous to the time of parturition the cows were placed in
box stalls. The ealves were allowed such portions of the milk of their
dams as they needed during the first twononths, after which they were
fed cut hay mixed with meal or bran, or were turned ont to pasture.

The cows were served by the bull three months after ealving, so as to
produce one calf every twelve to fourteen months.

When bedding was needed in the stalls it consisted of leaves col-
lected on the Home grounds. No particular care was taken to train
the cattle to oceupy the same stalls at all times.

HISTORY OF TUBERCULOSIS IN THE HERD.

The first definite history of tuberculosis in the herd dates back to
February, 1889, An inspector of the Bureau of Animal Industry was
directed to examine the herd, and the result was that four Jersey cows
were condemned as tubercnlous.  Post-mortem examination confirmed
the diagnosis, Two of the cows were killed and examined at the Sol-
diers’ Home and two sent to the veterinary station of the Burean and
kept under observation until the time of their death.*

When the above inspection was made the man in charge of the eat-
tle was elosely questioned in regard to diseases and deaths in the herd.
The information obtained at this time was of a character to lead to the
supposition that some of the former deaths were due to tubercnlosis.
The cattle were again examined by a Bureau inspector in the fall and
winter of 1891 and 1892, and one Jersey heifer (No.338) pronounced
tuberculous. i

November 14, 1892, the Holstein bull which entered the herd in 1856
was sent to the veterinary station of the Burean. He had an offensive
nasal discharge, and boeth submaxillary glands were greatly enlarged.
Tuberculosis was suspected, but ecould not be definitely diagnosed, and
henee a tuberculin injeetion was tried. The tesl was made November
15 and 16 and a positive reaction obtained. November 17 both suab-
maxillary glands were cut out and found fo be tuberculous.

December 9 and 10, 1892, and Janunary 19 and 20, 1893, the bull was
1g.,1111 tested with tubereulin and pD%ltle reactions obtained in both

* Bulletin Nf.} 3 of the Bureau of Animal Inﬂuatrjr, ml ﬁl}—ﬁ? Nos. 155 and 156,
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instances. He was killed January 26, 1303, and the post-mortem exam-
ination showed extensive tuberculosis.®

After the first tuberculin test of the bull had given a positive reac-
tion and theexecised glands had been found tuberculous, the view, which
had been gaining strength for some time, that tubereulosis was very
general in the herd assumed almost the character of a fact, and it was
further supported by another eareful examination of the ecattle extend
ing over two days at the beginning of December, 1893, Several
undonbted eases of tuberculosis were diagnosed, three or four times as
many more animals were distinetly to be looked upon with suspicion,
The condition of a very large portion of the remaining cattle was such
that a diagnosis of tubercnlosis with the methods usually employed
by the practical veterinarian could not be made. Yet they showed
little irregularities of various kinds which made it impossible, in the
presence of so much tubereulosis, to pronounce them certainly free
from the affection.

With matfers in this uncertain stafe it was concluded to seek more
reliable results from a general tuberculin test, and this was all the
more desirable becanse the Burean had been seeking a favorable oppor-
tunity for some time to test the value of tuberculin as a diagnostie
agent on a larger scale than had been previously possible,

TUBERCULIN TERTS.

A preliminary tuberculin test was made directly after the last exami-
nation of the herd. Five cows were selected and their temperature
taken every two hours from 6 a. m. to 8 p. m, December 6, 1892, The
following morning at 6 o'clock each animal received an injection of
tuberculin under the skin on the left side of the neck, and the tem-
perature was again taken every two hours until 8 p. m., and once in
addition to this at 9 p. m. December 8 the temperature was again
taken at 11 a.m. to determine whether it had returned to normal in
the animals which had shown an elevation the previous day. (IFForthe
degrees of temperature, obtained per rectum, during the test, see
table, p. 59.)

The substance injected was the regular “ Tuberculinum Kochii”
imported from Germany. It was used in a 10 per cent solution. The
diluent was distilled sterile water to which one-half per cent of carbolic
acid nad been added. Each ammal received a dose of the solution
equivalent to 0.4 cc. of pure tuberculin,

The reacdtions following the injections were quite surprising, and
implied the presence of even more tuberculosis than had been sus-
pected. Two of the cows selected, Nos. 306 and 311, which were
ineluded in the preliminary test particularly because of their excellent
condition and apparently perfect freedom from disease gave high reac-
tions. Cows Nos. 303 and 314 were selected as well-developed eases of

—_— e e e

* For the tuberculin tests and the post-mortem notes see p. 58,
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tuberenlosis, and in them the reactions simply confirmed the previous
diagnosiz. Cow No. 304 alone gave no reaction; she had long suffered
from a cough and was regarded as a highly suspicious case. The post-
mortem examinations made later on fully verified the results of the
test.

More extensive tuberculin tests were begun February 1, 1893. In
these it was determined fo observe the cattle with safficient care while
under the inflnence of the tuberculin to detect, if possible, any symp-
toms which might present themselves in tuberenlons animals in addi-
tion to the rise in temperature, To do this effectually the whole herd
could not be tested at one time, and hence it was divided into sections,
and the different sections tested successively until every animal, with
the exception of only one, had passed through two tests. Sufficient
time was always allowed to pass after the first injection before the
second was made to avoid interference of the former with the latter.

The tubereulin used was of two kinds, respectively specified as
tuberenlin K and tuberculin 8. The former has already been described
in eonnection with the preliminary test. Tuberculin 5 was prepared
in the chemical laboratory of the Burean of Animal Industry by Dr,
E. A. de Schweinitz, and was injected in a 124 per cent solution.

During the test the cattle were treated as mnearly as possible in the
customary manner. Just before the test they were turned into the cow
yard for an hour, where they had access to fresh drinking water, then
they were driven into the stable where they remainéd until the conelu-
gion of the test. The drinking water, which at other times was
obtained in the cow yard, was brought to the cattle in the stable during
the test, and on very cold days was slightly warined by the addition of
a quart or two of boiling water to three or four gallons of cold water.

TFFor the first test 10 head of cattle were selected. Commencing 9 a.
m., February 1, 1893, the temperature, pulse, and respiration of each
animal were taken every hour until 9 a. m. the next morning, when
each animal received an injection of tuberculin 8, immediately after
which the temperature, pulse, and respiration were again taken, and
every hour from then on until thirty-two hours had passed. :

Mareh 15, 1893, a second lot of 14 head was selected and treated in
precisely the same manner. (For a full deseription of each animal and
the dose of tuberculin each received, see cattle Nos, 301 to 324, pp. 31-
41; for the temperature, pulse, and respiration of the cattle during the
test, see tables, pp. G0-65.)

An examination of the tables shows that a small, marked increase in
the frequency of the pulse often aceompanies the rise in temperature
resulting from an injection of tuberculin, and that in many cases a
greater frequency in the respiration also oceurs. DBuf there is nothing
sufficiently characteristic about this to give it value as additional evi-
denee of the presence or absence of tuberculosis. The same conclusion
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was previously reached by other experimenters with tuberculin.*  Con-
sequently, in the following tests the condition of the pulse and respira-
tion was not noted. It was farther observed that in few if any cases
the rise in temperature commenced before the sixth hour after the
injection, and that little or nothing was to be gained by taking the
temperature during the first six to eight hours. This fact led to a
change in the hour of making the injection from 9 a. m. to 12 p. m., in
order to overcome the unpleasant necessity of remaining with the cat-
tle all night. The temperature was then taken every hour from 7 or 8
a. m. until 11 p. m. At 12 p. m. the injections were made, and taking
the temperature after injection was commenced the following morning
at G or 7 o’clock, from which time on it was taken hourly until 10 p. m.

Cattle bearing Nos. 325 to 337, inclusive, were injected with tuber-
eulin K, March 21, 1893; cattle Nos, 338 to 346, inclusive, were injected
with tuberculin K, Mareh 27, 1893; cattle Nos. 347 to 333, inclusive,
were injected with tuberculin 8, April 12, 1893, and cattle Nos. 354 to
363, inclusive, were injected with tuberculin 5, May 1, 1893, (For a
deseription of each animal and the dose of tuberculin given, see cattle
Nos. 325 to 363, inclusive, pp. 41-59; for the temperature of the cattle
during the tests, see tables, pp. 66-69.)

The second injections were made on the following dates: March 21,
1893, cattle Nos. 301, 302, 303, 307, 308, 309, and 310 received each an
injeetion of tuberculin K. March 27, cattle Nos, 312, 313, 315, 317, and
319 to 324 inclusive, received each an injection of tuberculin K.+ April
12, cattle Nos. 318, and 328 to 3537 inclusive, received each an injection
of tuberculin 8. May 1, cattle Nos. 339 to 353, inclusive, received each
an injection of tuberculin 8. May 25, cattle Nos, 325, 326, 327, and
354 to 363 inclusive, received each an injection of tnberculin 3. The
same date the following cattle also received a third injection of tuber-
culin 8. The same date the following cattle also received a third injee-
tion of tuberculin S: Nos. 305, 308, 309, 315, 319, 320, 321, 322, 334, 336,
and 339. (For the temperature before and after the second and third
injections, see tables, pp. 69-74.)

Cow No. 338 was so far advanced in tuberculosis before the time for
a second injection arrived that she was killed in practically a dying
condition,

Of the 63 animals included in tne entire series of tests, 60 were exam-
ined post-mortem, and in all but 7 lesions of tubercnlosis were present.}

Before we can determine in what measure the results of the tuberculin
injections correctly indicated the presence or absence of a tuberculons

* Deuntsche Zeitschriff f. Thiermed., xvio (1891), p. 'Elf!,_.\rhf:ih:.:.i a. d. laiserl,
Gesundheitsamte, vin { 1892), p. 55.

t The 5 cows included in the preliminary test did not receive a second injection in
the general tests.
{ Three cows, Nos. 325, 326, and 327, ineluded in the tuberculin tests, were not

killed. They were private property, and strietly speaking, did not form part of
the herd.
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affection, we must form a more or less definite idea of what is in truth
to be ealled a reaction. On this point little agreement apparently
exists between different observers, which is not an extraordinary fact
when we consider the marked normal variations in the temperatore of
milk cattle, the readiness with which the temperature of many animals
is 1nfluenced by slight and frequently unrecognizable causes, the
dissimilar conditions under which different herds live, the lack of
coustancy in the quantity of tuberculin injected, and the possible
variations in the strength, purity, and state of preservation of the
tuberculin used.

The elevation in the temperature necessary to constitute a reaction
has variously been given from 0.,5°C. to 12 C.* (L9° F. to 1.8°F.). Butitis
not sufficient to consider merely the number of degrees the tempera-
ture after the injection rises above the temperature before the injection,
The height reached by the temperature and the duration of the eleva-
tion certainly can not be disregarded. In estimating the reliability of
the results from tuberenlin injections where the temperature after the
injection is low, Eber maintains that a rise of not less than 0.5° C,
must oceur, and be continnons during many hours, before the presence
of fever ean be conclusively affirmed. A low temperature after the
injection is specified as 39.5° C. (103.1° I*.).t This is a rule which we
believe it is necessary to observe. As an aid in estimating the result
of the present series of injections, two synoptic tables of the first and
second injections, respectively, are given below. In these will be found
the maximum temperature before and after injection, the number of
hours between each injection and the first rise in temperature, the num-
ber of ‘hours the temperature remained elevated, the difference in
degrees in each case between the highest temperature before and after
the injection, and the presence or absence of tuberculosis on post-
mortem examination.

* Arbeiten aus dem Kaiserlichen Gesundheitzamte, vir (1892), pp. 84-86. See
also two footnotes in Deutsche Zeitsehrift £, Thiermed,, X vIII (1892), p. 325,
t Fvid. X vILD (1892), p. 522,
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Table A gives theresnlt of the first injections: The absence or pres.
ence of a reaction supported by the absence or presence of tuberculosis is
s0 clear in 50 of the 60 animals examined post-mortem that they require
no special attention. This leaves 10 animals of more doubtful character,
which we will consider in order (see pp. 31-38 for complete notes):

No. 305, —The maximum temperature after injection, which is 102.8° F., is not suf-
ficiently high, although it is 1% . above the maximum temperature previons to
injection, to pass as a reaction in a herd of 63 cattle among which 1% gave 0 max-
imum temperature of 102.8% F. or more before injection. Neither is the elevation
in the temperature after injection over and above the maximum temperature before
injection (only three hours) of sufficient duration to be regarded as a reaction,
Henee the abzence of tuberenlosis in this animal was properly indicated by the
tuberenlin injection.

No. 319, —Failed to give a reaction and on post-mortem examination was found
tuberculous. The tubereunlous foci were small, largely calcareons, and the surround-
ing tissue free from recent infiltration. :

No. 320.—Gave a low reaction in the absence of tuberculosis. The animal is a
heifer, which had been served by the bull every three weeks for five or six months
previous to the date of conception, February 15, 1893, just one month before the
injection,

No. 321, —The highest temperature reached after injection was 103.4° F., and
althongh this is 1.2° I, above the maximum temperature of the previous day, in con-
sideration of the fact that the animal was seven months advanced in her first pregz-
naney, it is not sufficient to constitute a veaction. On post-mortem no toberculosis
was found, but the animal was affected with a liver disease,

No. 322,—No reaction and tuberenlosis present. ‘I'he lesions aresimilar to those in
No. 319, 2

No. 234, —No reaction and tuberculosis present.

Nop. 358.—No reaction and very extensive tuberculosis present.

No. ddit.—A decided reaction and no tuberenlosis, The animal was sapposed to e
four months and ten days advanced in pregnaney at the time of the post-mortem
examination, one month after the tuberenlin test, but in her wterns was found a
fetus, about threa months old, dead and partly disintegrated.

Neo, 353, —Will have to pass as a case showing no tubercunlosis on post-mortem, but
giving a very low or somewhat doubtful reaction.

No. 360.—No reaction and tuberculogiz present. Similar to Nos. 319 and 322, A
guinea pig inoenlated died from tubercnlosis in two months.

Thus we have 52 instances out of G0 in which the presence or absence
of tuberculosis was correctly indicated by the use of tuberenlin as a
diagnostic agent, giving a general average of 863 per cent.

It is questionable whether the absence of reactions in cases Nos. 319,
322, and 360 should have mueh weight. They must, indeed, be ranked
as failures, but they were in all probability stationary cases of disease,
dangerous neither to themselves nor other cattle. It is also interesting
to note that the two animals without tuberculosis, which must be
regarded as having given a reaction, Nos. 320 and 353, show a feebler
reaction, which eommenced at a later hour and was of shorter duration
than the reaction in any animal decidedly tubereulons,

The standard of what should constitute a reaction could conveniently
be raised high enough for the herd to exclude these two cases from the
number of animals giving a reaction without inereasing the number of
animals found tuberculous without a reaction.
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An examination of Table B, whieh gives the results of the second
injections, will show that the first part corresponds very well with Table
A. The vesults in the latter portion of the table are not reliable, a fact
for which we can account at the present time only by assuming the
existence of some defect in the tuberculin used.

Sinee the above was written several instances have come under obser-
vation where a second injection failed altogether to produce a reaction
in animals which gave a very decided reaction after the first injection,
notwithstanding that the two injections were separated by a very con-
siderable period of time.*

OTHER CONDITIONS ASSOCIATED WITH THE TUBERCULIN INJECTIONS.

Swelling and tenderness at the seat of injection, sufficiently severe
to be clearly moticeable, were present in less than 20 per cent of the
cattle, and were as common among the nontuberculous which gave no
reaction as among the tubereulous animals which reacted,

Muscular trembling or shivering, as if from a severe chill, noticeable
especially in the flank, was a common occurrence. It was seenin 25 to
30 animals, either after the first or second injection; some cattleshowed
this condition after the first injection and not after the second, and vice
versa. 1t accompanied as a constant feature neither the highest reac-
tions nor those of longest duration, nor was it confined to animals with
lesions of a particular kind in character or extent. The most interest-
ing feature about it is that wherever it was seen lesions of tubereunlosis
were found on post-mortem examination.

A decided softening of the feces, an acceleration of the pulse and res-
pirition, arching of the back, coldness of the hind quarters and extrem-
ities, loss of appetite and temporary suspension of rumination, the latter
during the time the fever was greatest, are conditions which were
UIJ‘EU ved in aconsiderable number of animals, but like the swelling and

"Quite receuih G cows received an inje Lt.mu of l,nlu.ru':lm which was followed in
twenty-four days by a second injection. The following table gives the results of
the two injections. For the first injection tnberenlin 8 was used; for the second
tuberenlin K. Only one animal (No.5) ineluded in the table was pregnant; it was
her fonrth pregnancy, in which she was five months advaneced at the time of the last
injection. It is to be regretted that the animals included in the table could not
have been killed and examined post-mortem.—E. C. 8.

Highest

| |
Highest | Highest > Highest i,

No. |tempera- | irmpera- lf"r'I,HI'_ln} tempera- | RT&E“” R':}.?ﬁi""

| of | ture be- |turs after fl;l‘l‘hsn:;:- ture n.l‘lun first {“ Hﬂﬂﬂ;d
cow. fore first | first in- e el G omnil jection. |injection
injection.| jection. joction. injection. nj y

| ST B o o P, o R,
1 102.8 | 106, 2 | 101. & 104. 8 « 34 2.9

2 104, 0 10 5 | 101, 7 102. 0 Fe 03

3 102, B 104, 1 102 % 105. 1 1.3 28
4 101. 4 104, & 1. & 106, 4 3.4 4.6

5 101. 8 104, 0 102, 4 104. 7 | .32 2.3

L 102, 6 1003, D 1021 1040 | 34 | 1.4
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tenderness at the seat of injection, they have apparently no practical
significance.

So far as it was possible to observe, no unfavorable condition was
produced in any animal by the tuberculin injections.  Inregard to this

matter most observers are agreed.*

A reduetion in the milk secretion, if this ocenrred, was only tempo-
rary, and too small in amount to attract attention in a large herd of
which only a comparatively small number of cattle were under theinfln-
ence of the tuberculin at one time. Itisreasonable to suppose that the
quantity of milk from cattle affected by a loss of appetite was slightly
diminished in consequence of the smaller amount of food consumed.
The reduetion in the milk secretion observed in cattle tested with tuber-
eulin in Karlsruhe and Mannheim was attributed to this cause and to
the disturbance of the animal while undergoing the t-e-a.t..’f A deeided
reduction in the milk secretion was observed in cattle tested in Berlin,
but the specific gravity of the milk remained unaffected.f §

* Dentache Zeitsehrift £ Thiermed, xviir (1801), p. 97.  Arbeiten a. d. Kaiserlichen
Gesundheigsamte, vii (1802), p. 86,

t Thid., p. #6.

{ Ibid., pp. 40, 41.

§ The amount of milk secreted by 65 to 70 cows in a herd of 134 eattle which wore
injected with tuberenlin in Virginia was 500 pounds the day before and 750 ponnds
the day after the injection. In 71 percent of the herd the injection was followed by
o reaction.

Unfortunately thiz herd eould not be kept under observation a longer time than
the tnberculin test actually required to determine the number of animals atfected
with tuberenlosis, and hence no exact data conld be secured on the amount of milk
secreted by the cows during the first eight to ten days after the injection. On this
last point the manager of the herd informs me that a reduction in the amount of
wilk commenced the day after the injection, that it was progressive during several
days, and reached its climax the fourth or fifth day, and that the daily amount of
milk then inereased again until it reached its normal abont the tenth day.

In this connection the following table may be of interest. It includes 6 cows,
each of which was injected with 0.3 ce. of tubereulin K. The amount of reaction
(the difference between the highest temperature the day before and the day after
the injection) is given in degrees F., aud the amount of milk iv pounds the day
before and after the injection.

ilernily Sk liuflm:llilml
e o Amount of (i efore Milk alter in millk
Ho. of cow. resction, | injection. | injection.  after injec
[ | tiom.

1. 20| 16, 1 15.0 1.1
R 0.3 271 97. 8 —07 |
Bl cosoineto 2.8 17.7 16. 2 L3 |
d... 4.6 g2 5 + 371 54 |
5.. | 2.3 | 17.3 17. ] 0.2
6.. 1. % S B .1 1.EB

Total | ............ 131. 6 122,32 9.1

Of the above cows all, exeept No. 3, had calved within the last two to five months,
and were not pregnant. No. 5 had ealved eight months previons to the test and was
five months advanced in pregnancy.

In another herd in Virginia, in which 15 eattle were injected with tuberenlin, and
70 per cent of the milk cows reacted, a marked reduoction in the amonnt of milk vield
during the first few days after the injection was reported.—E. C. B,
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In our test we made no examination of the urine. In the Berlin tests
already referred to it was observed that the specific gravity remained
uninfluenced, but that the alkalinity and the amount of sodium chlorvide
were inereased in almost every case, in tuberculons as well as non-
tuberculous cattle. This condition was very marked the second day
after the injection, and reached its highest point the fourth day. The
inereased alkalinity and the inereased amount of sodinm chloride did
not keep pace with each other, so that when the alkalinity had reached
its highest point a reduction occurred in the sodinm chloride and
inversely.*

All the injections with tuberculin in eattle published up to March
15, 1892, have been included in a general résumé by A. Eber.t He
describes the varions conditions it is necessary to observe in experi-
ments the purpose of which is to determine the value tnberculin pos-
sesses as a dizgnostie agent in tuberenlosis. The conditions are much
the same as those now generally accepted, and correspond fairly well
with the conditions we have observed in our work. After applying
them to the tuberculin injections with which his résumé deals, he finds
445 cases sufficiently free from objectionable features to answer as
material for reliable conclusions, Of the 443 animals injected, the
condition as regards tuberculosis was correctly determined in 375 cases,
which ‘is equivalent to 15.35 per cent of failures. The result of the
first injections in the Soldiers’ Home herd compares favorably with
this, and while it is a rate of failures too high to give more than par-
tial satisfaction, it is so great an improvement over all other known
methods by which tuberculosis can be diagnosed that the importance
of tuberculin can hardly be too highly estimated. It must also be
borne in mind that the eight animals in the Soldiers’ Home herd in
which the tubereulin is represented as having given false results are,
with one exception, involved in a degree of doubt. Noes. 319, 322, 334,
and 360, which gave no reaction, certainly were not free from lesions
of tuberculosis, but in 3 of the 4 animals there was no recent infiltra-
tion, and if the lesions in all tonr animals had been concentrated in
only one animal, they would still have been too slight to have given
the remotest intimation of their presence where their detection depended
on the usual methods of examination. The absence of tuberculosis in
Nos. 320, 340, and 353 is questionable in the presence of the reaction
after injection with tuberculin, in the sense that absence here may
mean, simply, not found after careful search. DBecause of economical
considerations the carcasses of the cattle in which the lesions were
slight, or apparently absent, were not mutilated to any extent which
wonld have destroyed their value as food. '

The absence of a reaction in No, 338 is peenliar; it was an advaneced
case of tubereulosis, in which the affeetion was readily diagnosed almost

- I.Fu'd',, - 0o,
t Deutsche Zeitsehrift §. Thiermediein, xvii {1892, p. 321,
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a year previous to the injection. Other observers have noticed that
oceasionally very advanced cases of tuberenlosis fail to react, and that
the reaction is frequently highest in young animals in the first stages
of the disease.*

CONCLUBIONE AND BSUGGESTIONS,

It is not necessary to repeat the many favorable opinions expressed by
different observers in support of the valne which is claimed for tuber-
culin as an aid in diagnosing doubtful cases of tuberculosis in cattle.
The number of instances in which the conditions indicated by the
results of the injections do not conform to the conditions found on post-
mortem examination is so many times less the number of ervors from
all other methods used to diagnose tuberculosis, and there are so many
cases of tuberculosis which could not possibly be detected by any other
method, that even they who are least inclined to favor the use of tuber-
culin ean not fail to recognize its importance.

The precise composition of tuberculin is unknown, its exaect qualities
have not been determined, and the methods used to test its strength
and purity are imperfect. With further improvement in these respects
we may expect more aceurate results from tuberculin injections in the
future.

To make a tuberculin test for practical purposes we believe it neces-
sary to observe the following rules. In laying down these few simple
rules we have kept in mind that it is desirable, from an economical point
of view, tostrip every test for practical purposes of all unnecessary labor
or expenditure of time,

The temperature of the animals to be fested should be taken every
two hours at least six or seven times before the injections are made,
becanse without a knowledge of the variations before the injections it
is frequently impossible to estimate correctly the value of the eleva-
tions after the injections. This precantion may have the appearance
of an unnecessary waste of time and labor where the temperature before
the injections varies only within what are usunally regarded strictly
normal limits for eattle. DBut the temperature does not always confine
itself within these limits, and strictly normal limits for one herd and
one set of conditions are not strictly normal limits for all herds and all
conditions, and the exceptions, which certainly can not be justly
neglected, can be selected only by a number of accurate measurements,

The importance of this rule will become more apparent if we turn to
the temperature tables and examine the temperature previous to injee-
tion of the 14 animals in which a height of 103° I7. was reached.

The following table gives the numbers of the 14 animals, the highest
point reached by the temperature before the injection and the hour in
which that point was reached, the temperature of each animal at 9

* Arbeiten a. d. kaiserlichen Gesundheitsamt, vimn (1892), pp. 54 and 55. The
Journal of Com, Med. and Vet. Arch., Vol, xv (1804, p. 13,
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a. m. the same day, and the difference in degrees between the highest
temperature and the 9 a. . temperature.

I i;:lll':-ul L LRIV -I.I‘l'lli!Il"l."iI I:Ii.'li.l:'l'- "i‘;."]ll'.‘!.t- 1em- .I.IL"“L] AT - Diﬁﬂr.
perature before turs, e b pernbire before  dore, el bie-
No.of | thefirstinjec-  %a.m., tweenthe No.of | the Grst injec.  9a.m.. tween the
animal.  tion awd the Bofore | highest  animal. | ton and the befere | highest I
o of wecnr-  first in- | hour of oeenr- | first in- anil
el (T Jection. | lowesi. Tl Jection, 1 loweat.
=0 -] - o B a o
312 | A0kb= 4 poan | 1040 @ B0 3L LI (A T R VO 1M, G 24
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G190 | K, S S . . 93 8 3.5 452 | 103, 0= G pom. 102, & 04
323 | 103 56— Spom 907 3.8 54 | L 5— Gp.m. 101, & 1.7
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We have here 14 animals which, with the exception of Nos. 324, in
the last stages of pregnancy, and 338, a ease of tubereulosis diagnosed
previous to the test, gave no evidence of an affection or a condition
accompanying which a great variation in temperature, or an unusually
low or high temperature, conld be expected; and yet, if these animals
had received an injection of tubercnlin between 9 and 10 a. m., the day
the temperature in the tables was taken, and the presence or absence
of areaction later in the day had been determined from the state of the
temperature at 9 a, m,, even if the tuberculin in the supposed injections
had been absolutely inert, at least three-fourths of the animals would
have been looked upon as giving deeided reactions.

The degrees of temperature above given were all taken previous to
the first injections. If we now turn to the temperature of the same
animals taken previous to the second injections, we find that in eight
of them very similar variations exist, and that only two of them have a
really normal temperature, showing clearly that in many individuals
the variations are sufficiently constant to make their determination by
precise measurements practically necessary in every tubereunlin test
from which reliable results are expected. In other words, the varia-
tionin the temperature of an animal during the conrse of a day is fre-
quently so great that, if this variation is not determined, and the tem-
perature is taken only once previous to a tuberculin injection, it is
merely a matter of chanece if a high temperatnre, nataral to the animal
amd independent of the aetion of the tuberenlin injection, is not con-
founded with or erroneonsly taken for a reaction.

Special stress is laid on this point becanse, in a recent article which
speaks of the nse of tuberculing the opinion is expressed that while
a long series of temperatures before injection may be more scientifie,
a single temperature before injection at 9 p. m. is suflicient for prae-
tical purposes.*

An examination of the degrees of temperature of the 24 animals
ineluded in Tables 11 to IX, which were taken during twenty-four con-

a - -—

The Jonrnal of Comp. Med. and Vet, Areli, xv (1894), p. 12,
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secutive hours previous to injection, will show that the maximum daily
temperature was reached four times at 8 a. m.. twice at 3 p. m., eight
times at 4 p. m., eight times at 5 p. m., once at G p. m., and once at 9
p.m. The minimum temperature, with two exceptions, occurred before
the hour of noon. Hence, while it is probable that the chances for
error with a single temperature before the injection are less when that
temperature is taken in the evening, or, better still, in the afternoon
between 4 and 3 o'eloek, it is elear, with the maximum daily tempera-
ture varying in the hour of its occurrence all the way from S a. m. to
9 p. m., that the hour at which a single temperature is taken does not
signify mueh, and that it is insuffieient in many, if not in all, cases for
reliable conclusions,

Next comes the tuberculin, and this unfortunately, which is the most
important eonsideration, 18 beyond the eontrol of the inspector. The
domestie tuberculin, with which our experience is largest, has cer-
tainly shown some peculiarities which are best explained by assuming
a variation to exist in the strength of preparations of different dates.
The imported tuberculin has given fairly constant resultsin our hands,
but we have not used it with sufficient frequency to say that it is bet-
ter than the dowmestic article. Dy, Cuartice, whose experience with the
foreign substiance is more extensive, gives some reasons to doubt the
constaney of its strength.*

The tuberculin should be properly diluted, One part of tuberenlin
to 9 parls of water containing from one-half to 1 per cent of carbolie
acid has found general favor., The tuberenlin prepared by the Burean
of Animal Induostry is diluted in the form of o 124 per cent solution
before it leaves the laboratory, and is ready for injection as received.

The dose, if the toberculin is of the usnally supposed strength, is
from 4 to 5 ce. (about 1 to 1} drams) of the 10 per cent solution of the
imported tuberculin, or from 2 to 24 cc. (about one-half to three-fourths
dram) of the 121 per cent solution of the Bureau tuberenlin, for an adult
animal of medinm size. In our work we have found the Burean tuber-
culin fo be a little stronger than the German tuberenlin.?

The point at which the injection is made seems immaterial. The
most convenient place is the side of the neck where the skin is thin,
and a large, strong needle gives much more satisfaction than a small,
fine one.

After the injection the temperature shonld again be taken in eight
or ten hours, and from then on every two hours until a decided reae.
tion, continuous during several hours, has occurred, or until eighteen
or twenty hours have passed since the time of the injection.

In the Soldiers’ Home herd the temperature, which commeneced to
rise before the tenth hour, generally remained elevated from ten to six-
teen hours. The temperatore, which remained practieally equivalent

" The Jonrnal of Comp. Med, and Vet. Avch., xv (1804), p. 13
t Quite Tl‘:(:mltll':.' other veterinarians have been nsi ne very small doses,
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to the temperature of the previous day until fourteen or sixteen hours
after the injection, never rose high enough or retained its elevation
long enough to be taken as a reaction. Nothing will be lost, therefore,
by waiting ten hours before taking the first temperature after the
injection, or by discontinuing to take the temperatore after eighteen
to twenty hours,®

In a number of tests made by us for practical purposes only, the
temperature of the cattle was taken before the injections every two
hours, from Sa.m. to 5 p. m. The injections were made at 10 p. m. and
the temperature after the injections was again taken the following day
at 8 a. m., and continued every two hours until 8 p. m. In the herds
tested in this manner only the animals which gave reactions were
killed, and thus far we have yet to meet the first case which reacted
and did not show tuberenlosis on post-nortem examination,

PATHOLOGICAL PART,

By THRORALD SMiTi.

The post-mortem examinations of the sixty animals in this herd were
made by the writer with the assistance of Drs, Kilborne and Schroeder,
Great care was exercised in order that aceurate information might be
gained concerning the true significance of the resunlts obtained with
tuberculin published in the preceding pages. Incidentally, however, a
number of interesting facts were observed, some of which have been

asnally mentioned by other writers, but without that emphasis which
is due them aselucidating the channels of infection. Fortunately many
of the animals were still in that stage of the dizease which permitted
the acceurate determination of the orviginal focus of infection. Autop-
sies upon tuberculous cattle are made mainly when the tubercular virus
has become pretty generally disseminated through the lymphatie glands
and even over the serons membranes and throngh the various wvital
organs, A determination of the point in the body whence the virns
has spread is, in many of these cases, out of the question. On the
other hand, when the disease is in an incipient or quiescent stage 1t
is hidden away in the lymphatic glands, and anless a thorough search
is made through every gland in certain regions of the lymphatic sys-
tem, the disease may be overlooked. This search is not likely to be
made on general prineciples, for it is exceedingly tedious, and mnot
nsually of any definite value in diseases other than tuberculosis, '

The antopzies in the herd under investigation were limited to the
head, the thorax, the abdomen, and the glands of the limbs. Owing to
the amount of time spent in searching through the other parts of the
body, the brain was not examined in all eases. Inasmuech as this

* When very small doses of tuberculin are nsed these rules may not hold.
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organ is not likely to be primarily E‘lﬁ\-‘{‘;t&li, and tuberculosis of the
central nervous system is quite rare, the inferences and eonclusions
that may be drawn will not be affected by this omission.

Before discussing the lesions more in detail I deem it desirable to
call the attention of the reader to pages 139 and 140, which give, in
tabunlated form, the distribution of the disease in the body as shown
by the organs and structures involved. The table needs no explana-
tion beyond the statement that the entire distribution of the disease is
given, nothing being omitted which eame to light at the autopsy. The
diagnosis, where any doubt existed, was made by the microscopic
examination of sections. In several cases guninea-pigs were inoculated
to test the vitality of the virns in cheesy material.

The first thing that will strike the reader as remarkable in looking
over these tables is the high percentage of infection in a herd in which
not more than 5 or G showed evidence of disease. The concealed char-
acter ot the affection was not always limited to the very mild infections,
but in some cases eonsiderable Inng disease remained unobserved duor-
ing life. Of the 60 animals Killed only 7, or about 12 per cent, were
free from all traces of tuberculosis. In the remaining 53 the disease
varied very muech in intensity, ranging from the smallest, probably
quiescent focus in one of the thoracie glands, to advanced tubereulosis.

In order to present these cases more intelligibly 1 shall discuss, in
the order named, (1) tuberculosis of the glands of the head and neck,
(2) of the thoracie organs, and (3) of the abdominal organs.

I'n the head the disease was restricted mainly to the retro-pharyn-
geal glands (Glandule tracheales sew cervicales superiores |[profunde] ).
These glands are easily reached after removing the tongue, and it is con-
venient to remove them together with the tomnsils for examination.
From the table it will be seen that these glands were diseased in 9
cases (17 per cent). In 5 they contained the only foel discoverable.
In the remaining 4 disease of other structures also was present.
The submaxillary lymph glands were free in all cases. In one case
(No, 315) the tonsils and one parotid lymph gland were tuberculons,

The retro-pharyngeal glands, sitnated dorsad and to one side of the
pharynx and larynx, receive the afferent lymphatic vessels from the
parotid and the snbmaxillary lyimph glands®* and hence the territory
drained by the lymphatic vessels, which finally enter these glands,
includes the mueons membrane of the mouth and nose, in other words,
of the entire portion of the respiratory and digestive tract lodged in
the head and apoer portion of the neck.

In the five cases in which tubereulosis of the retro-pharyngeal glands
was the only discoverable foens (Nos. 300, 315, 329, 344, and 352), the
tubercle bacillus must have been carried from the mucous membrane of
the mouth, nose, tonsil, or pharynx into the gland. We do not know,
therefore, whether the virus was deposited from respired air or taken

-
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in with the food. TInfection of these glands, however, is generally
regarded as introduced with the food. In ease of No. 337 there was
also lung disease, and it 15 impossible to determine whether the infec-
tion was primary or due to bacilli conghed up from the lungs. The
same may be said of No, 343,

In No. 363, on the other hand, the infection of this gland was proba-
bly independent of the infeetion of the thoraecie glands, The number
of cases of tuberculosis which may be overlooked, if these glands are
not examined, i3 by no means insigniticant. In the herd under discuos-
sion the 5 animals affected with primary tuberenlosis of the glands of
the head (about 9 per cent) did not manifest during life any difficulties
in breathing. In faet, the glands had not become large enoungh to
cause any obstruetion to respiration or deglutition,

The disease in the thoracic organs is of considerable interest to us,
for it confirms the statement made by other observers that most cases
of bovine tuberculosis are of pulmenary origin. This means that
tubercle bacilli are taken up mainly in the dried condition and carried
by enrrents of air as dust into the ramifications of the air tubes.

A glanee at the table shows that out of fifty-three cases of tubercu.
losis, forty-seven, or 88.6 per cent, were affected with tuberculosis of
organs sitnated in the chest. The disease involved one or all of the
following struetures: Bronehial glands, mediastinal glands, lnng tissue
(including air tubes), pleura.

The distribution of the lesions is of considerable interest. The lungs
themselves were alfected in 20 animals, while the other 27 had lesions
in either bronchial or posterior mediastinal glands, or both, without
lung disease. Taking it for granted at present that in nearly all cases
thie tubercle bacilli which are lodged in the bronehial and mediastinal
olands have passed throngh the lungs, the great predominance of pul-
monary infection, as compared with other ehannels of infection in this
herd. becomes evident,

It iz of eonsiderable importance to note that of 47 animals having
tuberculous lesions in the thorax, 27 had only gland tuberculosis. If,
in other words, the lungs only had been examined and the lymph
glands associated with them neglected, either in part or as a whole, 45
per cent of the cases would have been passed as free from tuberculosis,
In a few of these, however, the mesenteric glands were likewise affected,
so that some might have been detected from these foel.

Turning to infection, by way of fhe digestive tract, we may note at
the outset that of the 33 infected animals only one had toberculous
lesions of the mucous membrane of the small intestine. In this case
(No. 338) tuberculosis had become generalized over the entire lym-
phatic system, the lungs were almost completely converted into tuber-
enlous masses and the serous membranes of thorax and abdomen were
studded with them. The animal was very weak and lying down most
of the time shortly before it was Kkilled. Nevertheless, there was no
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macroscopie evidence of generalized tuberenlosis, for the parenchyma cf
liver, spleen, and kindneys was free from visible tubercnlous lesions.
The intestinal infection consisted of an infiltration of all Peyer’s patches,
followed by marked thickening of the walls and subsequent uleeration.
The borders of the excavated patches were thickened until the latter
assumed a decided boat-shaped outline. The mesenterie glands were
very large and completely caseons,

Infection by way of the intestinal tract was indicated in fourteen cazes
by tuberculosis of a smaller or larger number of mesenteric glands.

To these should be added three cases in whieh only the portal system
was infected and in whieh the infeetion probably eame from the diges-
tive tract. There were, therefore, in all eighteen cases with tuberculous
lesions, resulting from an entrance of the bacilli by way of the intestines,
The question whether this infection was primary, or secondary to dis-
ease of the lungs is worthy of consideration and may be partially
answered by an examination of the individual cases.

In the severe case with tubercalous uleeration of Peyer’s patches
the tubercle bacilli probably came from the lungs. That they were
diseharged in abundance was demonstrated by the condition of the
larynx and trachea. The mucous membrane of this tube was densely
packed with tnbereles, so as to forin a compact elevated layer. The
tubercle baeilli conghed np from the lungs produced tuberculosis of the
tmiwhe:x and when swallowed the bacilli attacked the intestinal walls.
Among the remaining seventeen cases there are some (Nos, 307, 335,
347, 348, 355, and 358) in which the infection must be regarded either
as independent of or simultaneons with the chest affection, since it
would be impossible to explain how tuberele bacilli could travel from
a closed focus in the bronehial and mediastinal glands to the mesenterie
or the portal glands, and to them only.

There is but one ease (No. 333) in which there was intestinal infec-
tion without lung infection.

The cases that still remain are all associated with disease of the lungs
(Nog. 303, 306, 311, 314, 318, 324, 336, 337, 339, and 362). In these the
infection of the mesenterie glands and the liver may have been contem-
poraneous with the lung infection. Of the tubercle baeilli introduced
into the body at the same time some may have found their way into the
digestive tract, others into the lungs. A perusal of the autopsy notes
will show, however, that, at least in some of these cases, the intestinal
infection is more recent and mueh less pronounced than the lung infec-
tion, and may have been brought about by swallowing tuberculous
matter coughed up from the air tnbes.

"The infection of the liver or the lymph glands at the hilus, already
mentioned above, was observed in nine cases. In six of these the infec-
tion of the liver was associated with tuberculosis of the mesenterie
glands, and hence it is reasonable to regard them as both originating
in the digestive tract, Of the three cases remaining, two showed tuber-
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culosis of the glands at the hilus, and in or.e the liver contained a large
tuberculous focus. These were probably of intestinal origin, for the
infection of the body as a whole was either very slight (Nos. 307, 335}
or else traceable to pulmonary disease (No. 324).

The infection by way of the lungs was, therefore, much more preva-
lent in this herd than infeetion by way of the intestines, the ratio being
as 2.6 to 1, even if we regard all the cases of intestinal infection as
primary, ‘Whlt’.]l I think no one will concede. In fact, the ratio is prob-
ably nearer 5 to 1.

A point very important from the standpoint of prevention is the con-
dition of the baeilli when entering the body. Primary lung infection
can not take place unless the bacilli are inspired with the air. They
must, therefore, be dried and carried as dust. Hence in 88.6 per cent
of the cases the infection, either as a whole or in part, was caused by
dried baeilli capable of floating in the air.

The ndder was found free from tuberculous deposits in all cases. In
one, however (No. 303), there were large caseous foci in the pubic or
ndder lymph glands. These are evidence of a former infection of the
udder itself. Taking this and all other cases of equal severity into
consideration I am inelined to look upon this infeetion as internal in
origin, that is, carried to the udder in the blood from some other foens,
and not as a result of infection from without. There was no sign of
uterine infection in any animal®* In several cases of advanced
tuberculosis of the appendages of uterns (ovaries amd Fallopian tubes)
and slight tubereulosis of the uterus itself which have come under my
obgervation during the past three or four years the infection evidently
traveled from the peritoneum, which was extensively diseased in such
animals.

A summary of the disease in this herd, grouped with regard to the
distribution of the lesions, is presented in the following table:

Total number of animals in the herd examined. ... cccneesemrrreenecrinesceenn. B0
Total number of animals infeeted (88 per cent). . oot coancocmccanaac —aca- B
Number in which retropharyngeal glands only were affecred .. ... ... .. _....... 5
Total number in which retropharyngeal glands were affected.. couceeeenceancaa. 9
Nummber in which digseaseof the thoracie organs was detected . ..o oooman oo oo 47
Number in which lunes were affected .- oo oo o aiimcicocmaeicomcacncaaz-. 20
Number in which thoracie glands but not the lungs were diseased. .. ............ 27T
Number in which only bronchial glands wereaffected .. .. ... ................ b
Number in which only mediastinal glands were atfected. ... .. ... ... = U
Number in which lungs diseased and glands healthy . . .o vveerereenceaaao. 1
Nnmber with exelusively thoracic lesions (airv infection) .o oo vmmrevemncanans 26
Number in which digestive tract, including head glands, affected. .. ... ... 2o, R
Number in which intestinal walls were affected. ... ... oo i i, <1
Number in which mesenteric glands were affected. ... ... ... ... ......... 16
Number in which portal glands were affected............ o cociiiininnen... 10
Nnmber in which mesenterie and not portal glands affec tud _____________________ 10

- ————— -

* The wvery a.d.vu.m,c:l case (No. 338) wis not etamluml with reference to this
Organ.
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Number in which portal and not mesenteric glands atfeeted. . ... ... ... ... ... 4
Number in which parenchyma of liver involved....ccceeeveiiiiennnnanaanon. 2
Number in which gserongmembrames affected . . ... oo iocin iimarcacaoeeooa. 2
Number in which udder glands affected . ... ... ... iiiiiiiiiiiaaiae.. 1

SUMMARY OF TUBERCULIN REACTION AN AUTOPSY NOTES.

[The elinieal notes and the tuberculin reactions were supplied by Drs. Kilberne and Schroeder,
For the antopsy notes Dr. Smith is responsible. |

No. $i1.—Cow, three-fourths Holstein, 4 years olid. Weight, 850 pounds. Calved
summer of 1892 ; still giving milk. Pregnantsince Augnst 21, 1802, Condition good.

Febroary 2, 1893 : 9 n. m., first injection, 0.25 ce. tuberculin 5. ; 6 to 7 p. m., periods
of trembling observed. Feces softened and passed more frequently than usual.
Defore injection, minimum temperature, 100.1° (10 4. m.); maximuom, 102 {3 p. m.).
After injection, minimuom temperature, 101.2° (1 p. m.); maximum reached in twelve
hours, 106.8° (9 p.m.). (For complete record see p. 60.)

March 21, 1895: Midnight, second injection, 0.4 cc. tuberculin K. Before injee-
tion, maximum temperature, 102.7° (1 p.m.);* after injection, renched in sixtesn
hours, 106.5° (4 p.m.). (For complete record see p. 69.)

March 24, 1893 : Killed for examination.

Autopsy.—Thorax: All the bronchial and posterior mediastinal glands infected.
The disease appears as foci of grayish infiltration in which are delicate networks of
yellowish lines (necrosis), The foci are up to one-half inch in diameter and all
appear to be in about the same stage.

Lungs: Trachea and bronchi free from any visible tuberculons changes,

Abdomen: One mesenteric gland contains a focus about three-eighths inch in
diameter completely transformed into gritty particles,

One gland at the portal fissure contains a tuberenlous focus about one-half inch
in diameter in which the disease process is perhaps somewhat farfher advanced than
in the bronchial glands.

No. 802.—Holstein cow, 5 years old. Weight, 850 pounds. Calved July, 1892;
still giving milk. Pregnant since September 30, 1892, Condition oo,

February 2, 1893: 9 a. m. first injection, 0.25 ce. tubereulin 8.; 5to 10 p. m., pulse
fuller and stronger than before injection.  Respivation somewhat aceelerated. Feces
softened. Beforeinjection, minimmmn temperatore, 1002 (9 a. m.); maximum, 102,22
{4 p. m.). After injection, minimum temperature, 1012 (1 p. m.); maximum,
reached in ten hours, 107.4° (7 p. m.). (For complete record see p. 60.)

Mareh 21, 1893: Midnight, second injeetion, 0.4 ce. tnbereulin K.

March 22: 10 a. m., periods of slight trembling observed. DBefore injection, maxi-
minn temperature, 102,2° (6 p. m.); after injection, reached in twelve hours, 106,87
(12a. m.). (For complete record see p. 69.) *

March 24, 1805 Killed for examination.

Autopsy.—Thorax: The candal two-fifths of right candal lobe of lungs completely
taberenlous. The disease appears most advanced along the cephalic border of the
involved mass., Here the lung tissne is transformed into soft caseons masses con-
taining some gritty particles, which are over one-half inch in dinmeter and inclosed
in connective tissne capsules. Toward the ecandal extremity of the lobe the foei
are yellowish, necrotic, but not yet broken down, exeepting in a few cases. The
bronchus contains a few soft grayish and some caseous tubereles breaking throngh
the mucosa. There are several cheesy masses lying free on the mucosa, At bifur-
cation there are two irregular spots on the muecosa of trachea ome-half inch in
diameter, made up of young and caseous tubereles,

*In giving the hour of minimum and maximnm temperature when the same occurs
more than onee the hour of first oceurrence is given.
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A second foeus of disease is fonnd cmbedded in the left candal lobe. Tt consists of
a golt caseous mass about one-half inch in diameter without any surronnding recent
infiltration and not in direct relation with any air tube.

The most caudal of the posterior mediastinal glands is from six to ten times the
normal size and contains upwards of fifty tuberenlons foei, from one-eighth to one-
halt inch in diameter. They are all necrotic but not yet softened. Only one of
the bronchial glands contains a focus about three-eighths inch in diameter, which
is in the same stage as those in the mediastinal glands.

No. 303, —Holstein cow, 5 years old.  Weight, 950 pounds. Calved July, 1892;
still giving milk. Pregnant since December 2, 1892,  Condition good, but has an
occasional hacking cough.

December 7, 1802, 6 a. m.: First injection, 0.1 ec. tuberenlin K. Before injec-
tion, maximum temperature, 102.5° (% . m.); after injection, reached in ten hours,
107° (4 p. m.). (For complete record, see p. 59).

February 2, 1893, 9 a. m. : Second injeetion, 0. 25 cc. tnberculin 8, From 10 p.
m. February 2 to 5 a. m. February 3 the respivation was more or less laboved and
the cough more frequent.  Feces goftened, and passed more frequently than usaal.
Before injection, minimnm temperature, 99°(10 a. m.); maximum, 102 (4 p. m.).
After injection, minimum temperature, 100.3° (12 2. m.); maximonm, reached in
eleven hours, 105.6° (8 p. m.). (For complete record see p. &0,

Mareh 18, 1993: Killed for examination,

Autopsy.—Udder: Inone of the lymph glands on the right hal? of the udder four
tuberculons foei, varying from one-eighth to one-half inch in diameter. The glands
of the left half of the ndder contain a number of tubercolous foci, from one-fourth
to 1 inch in diameter. All contain o mortar-like substance, with many gritty par-
ticles, and appear tobe of thesame age.  The udder itself does notshow any disease.

Thorax: The Iungs are more or less affected.  In the right there are a few nod-
ules in the cephalic lobe; in the caundal lebe a mass as large as o hen's ege, and the
entire caudal half involved. In the left lung there is one small nodule in cephalic
lobe, three foer fully one-half inch in diameter in the ventral lobe. The eaudal
lobe is affected very much like its corresponding right lobe. The various foci are
sitnated chiefly along the median dorsal border of the lungs., The contents of the
foei are mainly soft, cheesy in character, the individual masses reaching the size of
a hen's ege,

Bronehial and posterior mediastinal glands are enlarged and contain easeous foci
one-eighth to one-fourth inch in diameter, embedded in a eousiderable quantity of
hyperplastic tissne. The anterior mediastinals contain a few small nodules.

Abdomen: The mesenteric glands are likewise involved, The foeci are caseons bnt
still partially firm in texture, and vary from one-eighth to one-half inch in diame-
ter. Small intestine normal.

The glands at the portal fissure are efflarged and contain cascons nodnles.

No. 304, —Holstein cow, 5 years old. Weight, 850 pounds, Calved July, 1892, and
is giving milk. Pregnant since September 19, 1892,  Condition very good.

December 7, 1892:  First injection, 0.4 ce. tuberculin K.  Before injection, maxi-
mum temperatore, 102.2% (6 p.m.); after injeetion, 102.6% (6 p.m.). (For complete
recoril see p. 59.)

February 2,1803,9 a. m.: Second injection, 0.25 ce. tubereulin 8. Before injec-
tion, minimom temperature, 98,657 (9 a. m. ) ; maximum, 102.3° (4 p. m. ).  After injec-
tion, minimum temperature, 101.2° {1 p.m.); maximum, 102.6° (6 p.m.). (For comn-
plete record see p, 60.) '

April 21, 1893 : Killed for examination.

Autopsy.—No tuberculosis,

*The low initial morning temperature in a few cases was probably due to the fact
that the cattle were turned into the yard, where they had access to cold water, just
before the experiment commenced.
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No. 305.—Holstein cow,5 years old. Waeight, 1,000 pounds. Calved October 23,
1892, and is giving milk. Pregnant. Condition good.

Febrnary 2, 1893, 8 a. m.: First injection, 0.25 ec. tnberculin 5.  Before injection,
minimum temperatare, 00.4° (9 8. m.) maximuam; 101.8° (3 P m, ) After injection,
minimum temperature, 100.7° (1 p. m.); maximom, 102.8° (5 p.m.). (For complete
record see p. 61, )

March 21, 1893, midnight: Second injection, 0.1 ce. tuberculin K. Before injec-
tion, maximum temperature, 102° (i p. m.); alter injection, reached in sixteen hours,
103° (4 p.m.). (For complete record see p. 69.)

May 25, 1893, midnight: Third injection, 0.25 cc. tuberculin 8. DBefore injection,
maximnm temperature, 101.6° (6 p. m. ) after injection, reached in seventeen hours,
103.6° (5 p.m.). (For complete record see p. 74.)

June 29, 1803 : Killed for examination.

Autopsy.—No traces of tuberculosis discoverable.

No. 506 —~Cow, fifteen-sixteenths Holstein, 6 years old, Weight, 950 pounds, Calved
summer of 1892; is giving milk. Pregnant since November 3, 1302,

December 7, 1893, 6 a. m. : First injection. 0.4 ecec. tuberculin K. Before injection,
maximum temperature, 102,65 (8 a, m.); after injection, reached in fourteen hours,
106 (8 p. m.). (For complete record see p.59.)

February 2, 18903, 9 a. m. : Becond injection, 0.25 ce. tuberenlin 8. Before injec-
tion, minimum temperature, 99.6% (10 a. m.); maximom,102.2° (8 a.w.). Alter injec-
tion, minimum temperature, 100.4° (1 p.m.); maximum, reached in thirteen hours,
106,4° (10 p. m.). (For complete record see p. 61.)

March 21, 1893: Killed for examination.

Awlopsy.— Thorax: In the candal extremity of the left eandal lobe, near the median
border and not directly associated with any bronelins, is a tuberculous mass about
1} inches in diameter. This mass consists of an aggregation of solt cheesy
masaes, each provided with a connective tissne capsule, and about one-fourth
inch in diameter. In the bronchus of this lobe are three or fonr tuberculons exeres-
cences of the mncosa about three-sixteenths inch in diameter. In the most candal
of the posterior mediastinal glands, which is 5 inches long and 1} inches wide at
widest portion, there are a considerable nnmber of tuberculous foci varying from
one-sixteenth to one-half inch in diameter. Several are almost entirely caleareons.
The remainder are in a stage indicative of rapid hyperplasia and neerosis. In
another gland of the same series near the bifureation of the trachea, as well as
in one of the bronehial glands, there are three or four similar foei.

Abdomen : In many of the mesenteric glands there are minnte tubercles with case-
ous centers, from one to four in a gland, mainly in the cortex, Secattered throngh
the liver tissne chiefly nuder eapsule are small yellowish nodules about onc-eighth
inch in diameter, probably of parasitic origin.

No. 307,—Cow, half Holstein, 4 years old. Weight, 800 pounds. Calved October
14, 1892, and is giving milk. Pregnant. Condition good.

Febrnary 2, 1893 : 9 a. m., first injection, 0.25 cc. tuberculin 8.5 8 to 9 p. m., marked
trembling. Respiration more or less labored,  Feces mnch softened.

Before injection, minimum temperature, 100,82 (L o, m,) ; maximnm, 102,42 (4 p.
m.). After injection, minimum temperature, 101° (1 p. m.) ; maximnm, reached in
twelve hours, 107,69 (9 p. m.). (For complete record see p. G1.)

March 21, 1893 : Midnight, second injection, 0.5 ce. tuberculin k.

March 22: 7 to 8 p. m., trembling, which becomes very marked abont 8 p, m., and
then gradually wears off. Feces softened.  Before injection, maximum temperature
103° (4 p. m.) ; after injection, reached in fourteen hours, 106.3° (2 p. m.). For
complete record see p. G9.)

April 4, 1893 : Killed for examination.

Autopsy.—Thorax : In the most caudal of the posterior mediastinal glands there are
about five tuberculous toci ranging from one-fourth to one-half inch in diameter,

2891—No. T—3
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They consist of grayish translucent tissne in which is disseminated a network of
yvellowish lines. One contains a minute caleareons nuclens.

Abdomen : In some mesenteric glands are worm tubereles containing an earth-
colored mass.

One of the portal glands contains three tnberculons foei of same character as those
in mediastinal gland, The contents are dry and in part calcareous.

No, 208, —Holstein heifer, 2 yvears old. Weight, 500 pounds. Has never been
served by bull,  Condition fairly good.

February 2, 1833: 9 a. m., first injection, 0.25 ce. tuberculin 8. Before injection,
minimom temperature 101° (1 p. m.); maximom, 102.3° (4 p. m.). After injection,
mimmum temperature 101.1% (12 a. m.); maximum, reached in ten hours, 104.6%
(7 p.m.). (For complete record see p. 61.)

Mareh 21, 1893: Midnight, second injection, 0.35 ¢c. tuberenlin K. Before injec-
tion, maximum temperature, 102.2° (7 p. m.), after injection, reached in nine hours,
103° (9 a. m.). (For complete record see p. 69.)

May 25, 18953: Midnight, third injection, (1.2 ec. tuberculin 8. Before injection,
maximum temperature 102,49 (6 p. m.); after injection, reached in eighteen hours,
108° (6 p. m.). (For complete record see p. T4.)

June 5, 1893 : Killed for examination.

Auntopzy.—The only foens of tuberenlosis in this animal is contained in a mediasti-
nal lymphatic gland sitnated on the dorsal aspect of the trachea at the branching
off of the bronchus going to the right cephalic lobe of the Inngs. The focus consiats
of a soft, checsy, partly gritty mass about one<half inch in diameter. The surround-
ing tissne is not infiltrated. the gland enly slightly enlarged.

No. 309.—Heifer, a mixture of Jersey and Holstein, 2 years old. Weight, 500
pounds. Preenant since Jannary 22, 1893, Condition fairly good.

February 2, 1893: 9 a. m., first injection, 0.25 ee. tuberculin 8.; 6 to & p. m,,
marked trembling, especially violent about 7 p. m. Before injection, minimum
temperature 1007 (10 a. m.); maximnm, 102.4% (5 p. m.). After injection, minimum
temperature 1019 (12 a.m.), maximum, reached in eleven hours, 104.8% (8 p. m.),
(For complete record ses p. 62.)

March 21, 1893 : Midnight, second injection, 0.35 ce. tuberenlin K, Before injec-
tion, maximum temperature 102.4% (4 p. m.); after injection reached in sixteen
honrs, 104“ (4 p. m.). (For complete record see p. 69.)

May 25, 1893 : Midnight, third injection, (.2 cec. tuberculin 8. Before injection,
maximnm temperature 102° (8 a. m.); after injection, reached in eighteen hours,
102.6° (6 p. m.). (For complete record see p. T4.)

June 5, 1893 : Killed for examination.

Autopey.—Left retropharyngeal gland enlarged to twice its normal size. On see-
tion the parenchyma appears of a more or less umiforinly yellowish gray color, and
in it are imbedded a congiderable number of caleareouns particles one-twelfth to one-
cighth inch in diameter. The corresponding right gland is larger than normal, but
on distinet tubereular changes are detected in it.

Nv. 310.—Jersey heifer, 18 months old. Weight, 350 pounds. Has never been
served by bull. Condition fairly geod.

February 2, 1893: 9 a. m., first injection, (.125 ee. tuberenlin 8. Before injec-
tion, minimum temperature 100° (9 a. m.); maximom, 102,89 (8 a.m.). After
injection, minimum temperature, 102° (12 a. m.); maximnm, reached in nine hours,
105.8° (6 p. m.). (For complete record see p. 62.)

March 21, 1893: Midnight, second injection, 0.2 ce. tuberenlin K.  Before injec-
tion, maximmin temperature 102.6° (4 p. m.); after ipjection, reached in sixteen
honrs, 106 (4 p. m.). (For complete record see p. 69.)

April 4, 1893: Killed for examination.
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Autopsy.—Thorax: In the most eandal of the posterior mediastinal glands are
two toberculous centers. One is one-half to three-fourths inch in diameter and
made up of irregular gritty particles up to one-eighth inch in diameter, embedded
in a translucent grayish matrix. The second foens is likewise caleareons.  Between
the two are pale yvellowish necrotie foei about one-eighth inch in diameter, some
with a central caleareous particle.

In the gland sitnated dorsally on the trachea at the root of the bronchus going to
right cephalic lobe there are a considerable number of foel varying from one-eighth
to one-fourth inch in diameter, the larger caleareous.

No. 311.—Cow, half Holstein, T years old. Weight, 850 pounds. Is giving milk.
Pregnant since August 24, 15892,

December 7, 1892: G . m., first injection, 0.4 ce. tuberenlin K. Before injection,
maximum temperature 102.5% (8 a. m.); after injection, reached in twelve hours,
106° (6 p. m.). (For complete record see p. 59.)

March 16, 1893: 9 a. m., second injection, 0.25 ce. tnberculin 8.; 9 to 10 p. m.,
slightly trembling. Before injection, minimum temperature 100° {9 a. m.); maxi-
mum, 102,47 (5 p. m.). After injection, minimum temperature, 100.2% (11 a. m.);
maximum, reached in fourteen hours, 106.6° (11 p.m.). (For complete record see
p. 62.)

March 21, 1893: Killed for examination.

Autopsy.—Thorax : On candal border of right cephalic lobe, extending inward from
free margin for about 1} inches, is a tuberenlous foens 1 ineh thick, visible on both
lung surfaces and projecting above both surfaces in the collapsed eondition of the
lung. This focus is situated between the two main branches of the bronchus sup-
plying the lobe. A smaller branch may be traced into it. It consists of a number
of small foei up to one-half inch in diameter, made up of soft putty-like cheese,
with a central, slightly firmer core, the whole imbedded in fairly firm, not very
abundant, connective tissue. Some of the foei are not yet broken down and consist
of a yellowish, necrotic center and a grayish, translucent periphery. No calcification
i obgerved. A small segment of the lung tissue on median border of this foens is in
a state of tuberculous infiltration of more recent date. The bronchial tubes of this
lobe are free from abnormal contents. The mediastinal gland, situated dorsally near
right supernnumerary bronchus, contains one large focns over one-half inch in diam-
eter, made up of a yellowish, rather soft, cheesy mass. A second focus in the same
gland is nearly as large as the first, and contains, in addition to dry, yellowish,
cheesy material, o caleareons mass, one-eighth inch in dinmeter. Besides these, the
more or less hyperplastic gland substance contains six or more small necrotie foei.

Abdomen: In the mesenterie glands a few small caseous tubercles are present.

No. 312.—Holstein cow, 6 years old. Weight, 800 pounds. Is giving milk. Preg-
nant since January 2, 1893,

March 16, 1893: 9 a. m., first injection, 0.25 cc. tuberenlin &.; 4:30 p. m., slight
trembling, which becomes so violent by 5:30 p. m. that it interferes with counting the
pulse. This trembling does not cease entirely until 12 p.m. at 8 p.m. feces con-
suderably softened, each passage followed by straining. Very little of the usnal
allowance of hay eaten during thn-u?ening Before injection, minimam temperature,
99,58 (10 n.m,); maximom, 103° (4 p.m,). After injection, minimnm temperature,
100.4° (11 a.m.); maximum reached in nine hours, 105.2° (6 p.m.). (For complete
record see p. 62.)

March 27, 1893, midnight: Second injection, 0.4 ec. tuberenlin K. Before injection,
maximnm temperature, 102° (4 p. m.); after injection, reached in eleven hours,
104.8% (11 a. m.). (For complete record see p. 69.)

April 28, 1893 : Killed for examination.

Autopsy.—Thorax: In the cephalic lobe of the right lung on the median border is
a small focus of disease about 1 inch in diameter. A small bronchus leads to it and
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near the focus its mucosa is sprinkled with grayish tubercles. The affected lnng
tizsue contains much connective tissue inclosing calcareous foci. There are very few
apparently fresh tubercles.

The posterior mediastinal glands are all affected. The most candal of the series is
considerably enlarged, and contains five dry, largely caleareous foei up to one-half
inch in diamever. There is, in addition, in one end of the gland a considerable
development of fresh, grayish tubereles; the same is true of the opposite end of the
gland. The second gland of the geries contains a small, ealeareons focus abont one-
eighth inch in diameter. The third gland, about 1 inch in diameter, contains three
or more similar foci. Its exterior is more or less nodolated and retracted. The
fourth gland contains two similar foci and some recent infiltration. The fifth is in
the same condition as the fourth. The sixth gland contains two similar foci. These
glands are moderately enlarged. The bronehial gland, situated on the root of the
left bronchus is about 1} mnches in diameter, of slightly irregnlar outline, and con-
tains in its ecenter a partly caleareous focus one-half inch in diameter and several
small foei of more recent origin.,  The other bronchial glands are also involved,

Abdomen: On the peritoneal aspect of the diaphragm and attached to the reticu-
Ium is a tumor about 11 inches in diameter, containing a small guantity of ereamy
pus within a dense connective tissue capsnle, and surrounded by a considerable quan-
tity of gelatinous-looking connective tissue (traumatism duoe to foreign body from
reticulum).

No. 313.—Cow, fifteen-sixteenths Holstein, 6 years old. Is giving milk. Pregnant
since November 25, 1802,

March 16, 18493: D a. m., first injection, 0.25 ce. tuberculin 8. 9 p. m., periods
of slight trembling observed. 10:20 p. m., the trembling is very marked, but ceases
by 11 p. m. The long hay not eaten this evening.

March 17, 2 a. m. : Several periods of slight trembling.  Before injeetion, minimnm
temperature, 99.4° (10 a. m.); maximum, 102.3° (1 p. m.) After injection, minimum
temperature, 100.6° (11 2. m,}; maximum, reached in fourteen hours, 106.6° (11 p. m. ).
(For complete recovd see p. G3.)

Mareh 27, 1803, midnicht: Second injection, 0.4 ce, tuberenlin K. Before injec-
tion, maximum temperature, 102.4% (4 p. m.); after injection, reached in thirteen
hours, L4.4“ {1 p. m.}. (For complete record see p. 61.)

April 7, 1893 : Killed for examination.

Autopsy,—T'he only tubereculons lesions found in this animal are two soft masses,
abont one-half inch in diameter, in the bronchial gland at the root of the left
bronechus,

With a small quantity of this caseous material 2 gninea-pigs were inoculated sub-
cutaneonsly.

Oune Killed two and one-half months after inoeulation showed an uleer at the place
of inocnlation amd the neighboring lymphaties easeous, The spleen and liver con-
tained masses of tubercles, the retrogastric and the bronchial glands were enlarged
and necrotice,

The second, killed in a dying condition three months after inoculation, showed
very extensive tnberculous changes in liver, spleen, and lungs.

In the cow there is considerable enlargement of all thoracic lymph glands, prob-
ably dune to tranmatic pnenmonia, resulting from the passage of a foreign body from
the reticulum through the diaphragm.

On the serous aspect of the reticnlum there is a pateh of gelatinons tissne, about
6 by 8 inches square and from one-half to 1 inch thick, attaching it to diaphragm.
The nearest lymph glands of the pannch are enlarged and contain creamy pus. In
the thorax the right ventral lobe is enlarged, very firm, and adherent to ribs and
diaphragm. A tubular connective tissue passage extends from diaphragm into the
affected lobe. The phrenie end is now closed. When this passage was ent a milky
pug of penetrating but not offensive odor flowed ont from a eavity in the affected
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lung tissne about as large as a hen's egg. The firmness of the surrounding lung
tissue is due mainiy to inflammatory thickening of the interlobular and subplenral
tissne. This is most pronounced on the periphery of the cavity, where it forms a
thick eapsule and decreases gradually from it. The eut surface of the lung tissue
presents a marbled appearance in consequence of this condition,

No. 214, —Jersey cow, G years old. Weight, 850 ponnds. Is giving milk., Preg-
 nant since September 7, 1892,

December 7, 1892, 6 o, m.: Pirst injection, 0.4 ce. tnberenlin K, Before injection,
maximum temperature, 102,52 (4 p, m.); after injection, reached in fourteen hours,
1067 (8 p. m.). (For complete record see p. 549,)

Maveh 16, 1893 : 9 a, m., secondd injection, 0.25 ce. tnberenlin 8. 10:30 p. m., res-
piration quite short and quick. Very little of the long hay eaten. Feces mueh
softened. DBefore injection, minimum femperature 39° (9 a.m. }; maximnm, 102,65
(R a.m.). After injection, minimum temperature, 100.8° (12 a,m.); maximum,
reached in twelve hours, 107° (9 p.m.). (For complete record see p. 63.)

March 18, 1893: Killed for examination.

Awtopsy.—Thorax: In the eandal lobe of right lung a triangular mass of tuber-
eulons infiltration about 2 inches in diameter, situated on the cephalic border,

Costal plenra of the left side extending back ward from the eighth rib is heset with
a small number of isolated and conlluent, in part pediceled, tubereles.

In the eephalic lobe of the left lung two tubercnlous foci, one about one-half inch
in diameter, the other consisting of two nodules, each about one-fourth inch in
diameter.

In the candal lobe of the left lung, near the center, 2 tnberculons mass of trian-
gular outline, about 1 inches across and 24 inches thick, tapering toward the lateral
border of the lobe,

The tubereulous foei consist of round, encapsuled masses from three-cighths to one-
half inch in diameter. The vontents, with some exceptions, are still quite firm, not
easily disintegrated. Calcareouns particles not present. They are surrounded by
regions of hyperemic Iung tissue infiltrated with small, partly caseons tubercles or
elge with Inng tissne of nearly normal appearanee containing many miliary tubercles,
The bronehi leading to the affeeted regions contain more or less viseud mnens.  One
leading to a focus more or less softened and broken down contains tubereles on the
LN EOS:L.

Bronehial gland at root of left bronchus albiont 11 inches in diameter. Contents
putiy-like, inclosed in a demse capsnle in which are embedded small caseons tnher-
cles,

The large posterior mediastinal gland, 4 by 2 by 11 inches.  Parenchyma caseons,
as with bronchial eland.

Abdomen: One of portal glands contains a small caseons foeus about one-cighth
inch in diameter.

A few mesenteric glands contain small, in part caseous, tubercles, Glands not
enlarged.

No. 315.—Cow, half Holstein, 6 years old. Weight, 850 pounds. Calved December
2,1892; isgiving milk. Has not been served by bull gsince calving. Condition good.

Mavek: 16, 1893: 9 a. m., first injeetion, 0.25 ce. tuberenlin 8. 8 p. m., oceasional
slight, sharp eough. 9 p.m., pulse quite strong, but the beats are short and sharp.,
Before injection, minimum temperature, 98.64 (9 a.mw.); maximoum, 1024 (5 p. m.).
After injection, minimum temperature, 100.8° (12 a. m. ) ; maximum, reached in twelve
hours, 106.8% (9 p.m.). (For complete record see p. 63.)

March 27, 1893, midnight: Second injection, 0.4 ec. tuberenlin K. Before injection
maximum temperature, 102.2° (4 p. m.), after injection, reached in thirteen hours,
105.2° (1 p.m.). (For complete record see p. 70.)
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May 25, 1893, midnight: Third injection, 0.5 cc. tuberenlin 8. Before injection,
maximum temperature 103.1% (8 p. m. ) ; after mjection, reached in twelve hours, 105,3°
(12 a.m.). (For complete record see p.—.)

June 1, 1893 : Killed for examination.

Autopsy.—Right parotid lymph gland contains several tuberculons foei with cheesy
contents embedded in a mass of firm eonnective tissue, These foel are each abont
one-fourth inch in diameter. Both retro-pharyngeal glands are enlarged, about2 by .
I by 4 inch in size, quite nodular in form. On section both glands are almost com-
pletely converted into a mass of confluent tubereculous foei. Each foens is about
one-fourth inch in diameter, with soft center of putty-like consisteney and a rather
firm connective tizssue capsule.  The disease in both glands is equally extensive and
of about the same age. Hoth tonsils are enlarged and contain tuberculouns foei.
These appear as slightly elevated patches on the eut surface, firmer than the gland
tissue and showing within their mass a network of small yellowish (necrotic) lines.

No. 2it.—Jersey cow, 6 years old. Is giving milk. Pregnant since September
25, 1892,

March 16, 1893, 9 a. m.: First injection, 0.25 ¢c. taberculin 8. Before injection,
minimum temperature, 100.8° (12 p. m. ) ; maximum, 102.6° (4 p. m.). After injection,
minimum temperature, 100.6° (11 a. m. ) ;: maximnm. reached in fourteen hours, 106,29
(11 p.m.). (For complete record see p. 63.)

March 27, 1893, midnight: Second injection, 0.4 ce. tuberculin K.

Mareh 28, 9 to 10 a.m.: Stands with back very much arched and trembles quite
violently. Before injection, maximum temperature, 103.14 (4 p. m.); after injection,
reached in twelve hours, 106° (12 a. m.) (For complete record see p. 70.)

April 7, 1883 : Killed for examination.

Autopsy.—~Thorax : A considerable number of tnberenlons noduoles in the large pos-
terior mediastinal gland, and in the mediastinal near areh of aorta. About a dozen
vellowish nodnles, one-sixteenth inch in diameter, in the bronehial gland at root of
left bronehus.

Abdomen: One small, doubtful nodule in a mesenterie gland,

No. 3i7.—Heifer, fifteen-sixteenths Holstein, 3 years old. Weight, 500 pounds.
Reported to have been served by bull every three weeks during the past six months
without hecoming pregnant.

March 16, 1893: 9 a.m., first injection, 0.25 cc. tuberculin 8. 8 p. m., trembling,
which becomes very vielent at 9 p. m., and ceases about 11 p.m. Before injection,
minimum temperature, 100° (10 a.m.); maximum, 103° (3 p. m.). After injection,
minimnm temperature, 101.4% (12 a, m.): maximum, reached in eighteen hours,
105.8° (3 p.m.). (For complete record see p. 64.)

March 27, 1893, midnight: Second injection, 0.3 ce. tubereulin K. Before injec-
tion, maximum temperature, 102.8< (5 p. m.); after injection, 102.7° (1 p.m.). (For
complete record see p. 70.)

April 21, 1893: Killed for examination.

Autopsy.—The only lesion of tuberculous nature in this animal is found in the
bronchial gland at the root of the left bronchos, This gland is enlarged and con-
tains about six foei, some of whieh are abont one-half inch in diameter. All are
caseons and a few contain a considerable number of ealeareous particles.

In both kidneys the external surface is sprinkled over with small grayish spots up
to one-twelfth inch in diameter. These correspond to streaks of the same color pen-
etrating the cortex radially for a depth of one-eighteenth to one-gixth inch. Organs
otherwise normal.

No. 318.—Heifer, fifteen-sixteenths Holstein, 1 year old. Weight, 500 pounds.
March 16, 1893: 9 a. m., first injection, 0.25 ce. tubercalin 5. 6:30 to 7 p. m., ocea-
sional periods of trembling. Hay only partly eaten. Before injection, minimum
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temperature, 98,67 (10 a, m,); maximum, 103.2° (8a.m.). After injection, minimum
temperature 101.4° (12 a. m. ) ; maximum, reached in ten hours, 107.4% (T p.m.). (For
complete record see p. 61.)

March 27, 1883 : The temperature was taken for another injeection, but owing to a
rise from 102 at 8 p. m. to 1052 at 11 p. m., due o an unknown canse, the injection
was postponed,

March 28: The temperature was 104,87 at 7 a, m., 103.5° at & a, m., and 102° at 9
a. m., after which it continued normal. Excepting the elevation in temperature the
animal was apparently in good health. (See alse No. 357.)

April 12, 1893, midnight: Second injection, .2 ec. tubereulin 5,

April 13, 9:20 a. m.: Periods of slight trembling. Before injection, maximnm
temperature, 105.4° (5 p.m.); after injection, reached in seventeen hours, 107.2° (5
p-m.). (For complete record see p. 70.)

April 14, 1893 : Killed for examination,

Autopsy.—Thorax: In the right eaudal lobe a tuberenlons region about 4 inches
long and 2 inehes in diameter. This consists almost entirely of soft caseous masses
embedded in a conglomerate of rather thin-walled, connective-tissue capsules.
Only on the periphery the lung tissne iz still recognizable as such, The surrounding
lung tissne is free from recent infiltration. Trachea and bronechus of affected lobe
free from tuberculons changes. Home cheesy masses found, in which tuberele
bacilli were searched for with negative result.  Posterior mediastinal glands consoli-
dated into a mass 8 to 10 inches long and 3 inches in diameter at the center. This
glandular mass is found on section to be grayish yvellow in color and penetrated by
a dense network of yellowish lines. The bronehial glands are free with one excep-
tion. This contains a single yellowish, caseons foeus.

Abdomen: One of the mesenterie glands contains a single recent focus about one-
eighth inch in diameter.

In one of the portal glands two gritty foci one-eighth and one-fourth inch indiam-
eter. :

No. 219 —Ieifer, fifteen-sixteenths Holstein, 1 yvear old. Weight, 500 pounds,
Has never been served by bull.

March 16, 1893, 9a. m. : Firstinjection, 0.25 ce. tuberculin 8. Before injection, mini-
mum temperature, 9% (11 a. m.) ; maximum, 108.3° (5 p. m.). After injection, mini-
mn temperature 100.87 (12 o, m.); maximum, 10287 (9 p. m.). (For complets
record see p.64.)

March 27, 1893, midnight: Second injection, 0.2 ce. tuberenlin K. Before injec-
tion, maximum temperature, 103 (6 p. m.); after injeetion, 103° (7 p. m.). §lor
complete record see p. 70.)

May 25, 1893, midnight: Third injection, 0.2 cc. tnberculin 8. Before injection,
maximum temperature, 103.6° (6 p. m.); after injection, 102.9° (6 p. m.). (For com-
plete record see p. 74.)

July 3, 1883: Killed for examination.

Autopsy.—In the left bronehial gland there are three small tuberenlous foci largely
caleareons. Recent surrounding infiltration absent. Slight adhesions of cephalic
end of liver to surrounding stroctures.

No. 520.—Heifer, mixture of Jersey and Holstein, 2§ vears old. Weight, 700
pounds. Fregnant since February 15, 1893. Previous to this she had been served
by the bull every three weeks for five or six months withont conceiving,

March 16, 1893, 9 a. m.: First injection, (.25 ce, tubercnlin 8. Before injection,
minimum temperature, 98.8° (9 a. m.); maximum, 102.6° (5 p.m.); after injection,
minimum temperature, 99.8° (12 a. m.); maximum, reached in fonrteen hours, 104.2
(11 p.m.). (For complete record see p. 64.)

March 27, 1893, midnight: Second injection, 0.3 cc. tnberenlin K. Before injection,
maximum temperature, 102.8° (4 p.m.); after injentiu'n, 102.65 (1 p.m.). (For com-
plete record see p. 70.)
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May 25, 1893, midnight: Third injection, 0.2 ce. tubercunlin 8. Before injection,
maximum temperature, 102° (6 p. m.); after injection, reached in seventeen hours,
103.4° (5 p.m.). (For complete record see p. 74.)

June 15, 18093 : Killed for examination.

Autopsy negative,

No, 32f.—Jersey heifer, 3 years old. Dregnant sinee September 19, 1892,

March 16, 1893, 9 a. m.: First injection, 0.25 ce. tuberenlin 8. Before injection,
minimnm temperatare, 100.4° (12 a. m.); maximnm, 102.2° (6 p. m.). After injec-
tion, minimom temperature, 100.8° (1 p. m.); maximuam, reached in fourteen hours,
103.4° (11 p. m.). (For complete record sce p. 65.)

March 27, 1203, midnight: Second injection, 0.3 ce. tubereulin K. Before injee-
tion, maximum temperature, 102.5° (6 p. m.); after injection, 102° (5 p. m.). (For
complete record see p. 70.)

May 25, 1803, midnight: Third injection, 0.25 ec. tuberenlin 8. Before injection,
maximum temperature, 1022 (6 p. m.); after injection, reached in eighteen hours,
102,79 (6 p. m:).  (For complete record see p. 74.)

June 20, 1893 : Killed for examination.

Autopsy.—Traces of tuberenlosis not discoverable. Slight adhesions of eephalie
end of liver to dinphragm, In this region on the free border a yellowish muass of
liver tissue about one-half inch in diameter. The color is due to more or less com-
plete fatty metamorphosis of the liver cells.

No, J2d—lersey Tue ﬁ:r, 1 year olid, “'l:ight, Aol ]m!uu'ln., Has never been served
by bull.

Mareh 16, 1893, 9 a. m,: First injection, 0.2 ce. tuberenlin 8. DBefore injection,
winimum temperature, 9969 (9. m.); maximom, 102,59 (9 p. m.). After injection,
minimum temperature, 999 (12 a, m.); maximom, reached in fourteen hours, 103° (11
p. m.}). (For complete record seep. 65.)

Mareh 27, 1893, midnight : Second injeetion, 0.2 ce, tuberenlin K.  Before injection,
maximnm temperature, 102,8% (5 p.m.); after injection, reached in thirteen hours,
104.2% (1 p. m.}. (For complete record see p. 70.)

May 25, 1893, midnight: Third injection, 0.125 ¢e. tubereulin 8. Before injection,
maximum temperature, 102.2 (6 p. m.); after injection, 102.8% (5 p.m.}). {(For com-
plete record see p. T4,

July 3, 1893 Killed for examination.

Autopsy.—In the large mediastinal gland thereis one tnberenlous foens situnated
near the cephalic end of the oland. It is abont one-half ineh in diameter and almost
completely ealeareons. The surronnding tissue is free from recent infiltration.

No. 323 —ITeifer, half Holstein, 21 yvears old. Weight, 750 pounds. Pregnant
gince September 26, 1892,

March 16, 1593, 8 a. m.: First injection, 0,25 ce. fnberenlin 5. Before injection,
minimum temperature, 9.7 (9 a. m.); maximom, 103,55 (5 p. m.); after injection,
minimum ftemperature, 100.4° (11 a. m.); maximom, reached in fourteen hours,
106.4° (11 p.m.). (For complete record see p. 63.)

March 27, 1893, midnight: Second injection, 0.3 ce. tubereulin K. Before injec-
tion, maximom temperature, 103.4° (5 p. m.); affer injection, reached in thirteen
honrs, 105.2% (1 p.m.). For complete record see p. 70.)

April 12, 1893 : Killed for examination.

Autopsy.—In this animal the thoracic lymphatics only are involved. One bron-
chial gland measares 2 by 1 inch and is completely converted into a soft caseous
mass.  Similarly, three ont of four of the chain of posterior mediastinal glands are
as large hens' eges and completely caseons. Caleification absent.

No, 324 —Heifer, fifteen-sixtecnths Holstain, 3 years old. Weight, 800 pounds
Pregnant since June 16, 1892,
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March 16, 1893, 9 a. m. : First injection, 0.25 ce, tuberenlin 8.  Has not eaten any-
thing during the evening or night. Before injection, minimum temperature, 100.5%
(10 a. m.); maximum, 104° (5 p. m.); after injection. minimum temperature, 102.5°
(12 a. m.); maximum, reached in eighteen hours, 105.8% (3 a. m.). (Forcomplete
record sea . G50

March 17: Gave birth to a dead ealf, followed by partial retention of the after-
birth.

May 27, 1893, midnight: Second injection, 0.3 ce. tubereulin K.

March 28, 7 to 8a. m, : Periods of marked trembling. Before injection, maximum
temperature, 102.8% (5 p. m).; after injection, reached in ten hours, 107% (10 a. m.).
" (For complete vecord see p. 70.)

April 12, 1893 : Killed for examination.

Autopsy.—Thorax: The cephalic lobe of the right lung (cephalic half) is almost
entirely involved in tuberculosis. Only a little tissue at the root of the bronehus
and a few areas of the tip still air-containing. The lesion is an intermingling of
soft caseons foci with surrounding, more recently infiltrated, lung tissue. The lobe
appears as if made up of lnmps of varions sizes, owing to its collapsed state and the
large size of the tuberculons masses. The bronchial mucosa is heset with a layer
of recent tubercle eruptions near its root, and farther along yvellowish flakes are
found mingled with muens.

The bronchial glands are all enlarged, the infiltrated parenchyma more or less
caseous and containing gritty particles. One of these is as large as a goose egg and
contains a number of rather small cheesy nodules,

The poaterior mediastinal glands likewise contain caseous foei. The process
appears less extensive here than in the bronchial.

Abdomen: One of the portal glands contains a tuberculous mass about one-half
inch in diameter. This is still firm, vellowish, neerotic, and is surronnded by a thick
capsule. The center contains caleareons particles.

On the convex surface of the liveris a flattish tubercnlous mass about three-fonrths
inch square, elevated above the liver surface about one-eighth inch. On seetion it
is found one-half inch thick, dipping beneath the surface of the liver; the center mlt
caseons; the periphery firm, grayish translucent.

No. 325.—Grade Holstein cow, & years old. Weight, 250 pounds. Calved March
1, 1893, and has not been served by bull sinee; is giving milk.

March 21, 1893, midnight: First injection, 0,42 ce, tnberenlin K. Before injection,
maximum temperature. 102° (7 p. m.) ; after injéction, 102° (5 p.m.). (For complete
record see p. 66.)

May 25, 1893, midnight: SBecond injection, 0.25 ee. tuberculin 8. Before injection,
maximum temperatnre, 102.8% (6 p.m.); after injection, 1053° (5 p. m.). (For cowm-
plete record see p. T0.)

Not killed.

No. 526.—Grade Holstein cow, 6 years old. Weight, 900 pounds. Calved Febru-
ary 14, 1893, and has not been served by bull sinee; is giving milk.

March 21, 1893, midnight: First injection, 0.4 ce. tuberculin K. Before injection,
maximum temperature, 102.2° (8 a. m.); after injection, 102.8° (4 p. m.). (For com-
plete record see p. G6.)

May 25, 1893, midnight: Second injeetion, 0.25 ce. tuberenlin 8. Before injection,
maximum temperature, 103° (8 p. m.); after injection, 103.4% (3 p. m.). (For eom-
plete record see p. 70.)

Not killed.

No. 227.—Cow, T years old. Weight, 950 pounds. Calved during spring of 1892
and is still giving milk. Supposed to be pregnant since December 9, 1892,
March 21, 1893, midnight: First injection, 0.4 ce. tuberenlin K.
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March 22, 9 a, m.: Feces semifinid, very much thinner than usnal. Before injec-
tion, maximum temperature, 103.2% (8 a. m,); after injection, 103.4° (4 p. m.). (For
complete record see p. 66.)

May 25, 1893, midnight: Second injeetion, 0.25 ce. tuberculin 5.  Before injection,
maximum temperature, 102° (4 p. m.); after injection, reached in fourteen hours,
10567 (2 p. m.). (For complete record see p. 71.)

Not killed.

No. 528, —Cow, fifteen-sixteenths Holstein, 4 years old. Weight, 900 pounds.
Calved December 249, 1892, and is giving milk. Pregnant.

Mareh 21, 1893, midpight: First injeetion, 0.4 ece. tuberceulin K.

March 22, 9:30 to 10a, m.: Occasional periods of slight trembling. Before injee-
tion, meximum temperature, 1022 (7 p. m.) ; after injection, reached in twelve hours,
104.2° (12 a. m.). (For complete record see p. 66.)

April 12, 1893, midnight: Second injection, 0.25 ec, tuberculin 8. Before injee-
tion, maximum femperature, 102.7° (4 p. m.); after injection, reached in sixteen
hours, 105.4° (4 p.m.). (For complete record see p. 71.)

May 12, 1893 : Killed for examination.

Awtopsy.—In one tonsil an abseess abont one-half inch in diameter, the contained
pus like starch paste in appearance,

The tuberculons lesions were limited to the large posterior mediastinal gland.
This 15 5 by 4 by 1} inches in size. Near one end there are 5 dry, mortar-like
masses one-fourth to one-half inch in size inclosed in thin-walled capsules. No
recent infiltration in the sarrounding sland tissue.

No. 323.—Cow, fifteen-sixteenths Holstein, 3 years old. Weight, 700 pounds.
Calved February 1, 1893, and has not been served by the bull since; is giving milk.

March 21, 1893, midnight: First injection, 0.4 ce. tubercalin K. Before injection,
maximum temperature, 103 (6 p.m. ); after injection, reached in nine hours, 107.5-
(9 a.m.). (For complete record see p. 66.)

April 12, 1293, midnight: Second injection, 0.25 ce. tuberenlin 5. Before injee-
tion, maximum temperature 103.4~ (4 p.m.); after injeetion, reached in ten hours,
105.8° (10 a. m.) (For complete record see p. 71.)

April 28, 1893 : Killed for examination.

Autopgy.—In this animal the tuberenlous lesions are limited to the retropharyn-
geal glands.

The right is as large as a small fist. The parenchyma has undergone diffuse
necrosis. In the external layer of gland tissue are embedded a number of minute
caseous tnbereles,

The other gland is 4 by 1 by 11 inches in size. It feels as if made up of a large
number of lumps. On section the foci are cuseous and embedded in more or less
connective tissue. There is also some diffuse neerosis of the parenchyma.

No, 330.—Cow, 12 years old. Weight, 900 pounds. Calved October 14, 1892, and
has not been served by bull since; is giving milk.

March 21, 1893, midnight: First injection, 0.4 ce. tuberenlin K.

March 22, 9:30 to 10:30 a. m.: Very marked trembling. Feces somewhat softened
and passed more frequently than usual. Before injection, maximum temperature,
102.2° (7 p. m.); after injection, reached in twelve hours, 105.8° (12 a. m.), (For
complete record see p. 66.)

April 12, 1893, midnight: Second injeetion, 0.25 ce, tuberenlin 8.

April 13, #:40 a. m.: Frequent periods of marked trembling. Before injection,
maximum temperature, 1029 (8 a, m.) ; after injection, reached in eleven hours, 105.2°
(11 a. m.). (For complete record see p. T1.)

April 25, 1893: Killed for examination.

Autopsy.—The only tubereulous lesion discoverable in this case was found in the
gland at the root of the left bronchus, as a small yellowish foeus about one-eighth
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inch in diameter. In sections of hardened tissue it appears separated from the
remainder of the gland by a thin connective tissne capsule. The central portion is
necrotic, the peripheral portion made up largely of granulation tissne in which giant
cells ave quite sparsely disseminated. Tuberele bacilli were not detected.

No. 231, —Holstein cow, 6 years old. Weight, 850 pounds, Calved January, 1892;
is giving milk. Pregnant since September 22, 18092,

March 21, 1893, midnight: First injection, 0.4 ce. tnberenlin K. Before injection,
maximum temperature, 1029 (6 p. m.); after injection, reached in seventeen hours,
106.22 (5 p. m.). (For complete record see p, 66.)

April 12, 1893, midnight: Second injection, 0.25 ce. tuberenlin 8. Before injection,
maximum temperature, 101.8% (8 a. m.); after injeetion, reached in eighteen hours,
105.8% (6 p. m.). (For complete record see p. T1.)

April 18, 1893 Killed for examination.

Autopsy.—The only tubereulons lesion in this ease is represented by a easeous foens
abont one-half inch in diameter, embedded in the candal lobe of the left lnng near
median border. This foeus is adjacent to 2 small bronchus and is associated with a
tuberculons mass as large as a hemp seed. Serapings from the inner wall of the
capsule inclosing the easeous mass negative as regards tubercle bacilli.

A guinea pig inoculated subeutaneously with some of the caseons mass died three
months later. The autopsy showed extensive tuberenlons changes in the liver and
spleen and isolated caseons masses in the lungs.

No. 332.—Holstein cow, 7 years old. Calvedspring of 1892 and is still giving millk.
Pregnant since August 27, 1802,

March 21, 1893, midnight: First injection, 0.4 ce. tuberculin K.

March 22,10 a. m.: Feces slightly softened. Before injection, maximuom tempera-
ture, 102.4° (3 p. m.); after injection, reached in twelve hours, 107.1° (12 a. m.). (For
complete rocord see p. 66, )

April 12, 1893, midnight: Second injection, 0.25 ce. tuberculin 8.  Before injection,
maximum temperature, 1028 (4 p. m.); after injection, reached in eighteen hours,
106.2° (6 p.m.). (For complete record see p. 71.)

April 14, 1893: Killed for examination.

Autopsy—The tuberculous lesions in this case were limited to one of the smaller
posterior mediastinal glands. A portion of this gland on section had a pale
grayish appearance, which on closer examination and especially after a short
sojourn in alcohol, appearsd made up of very minute tubercles,

Sections of this region after hardening in alcohol were carefully examined. The
guspicions foens was shown to consist of an aggregation of tubereles, each provided
with one or more giant cells. In many of these from 1 to 3 tubercle baeilli
conld be demonstrated by Gabbett's stain,

There is evidence of former inflammation of the serous membranes of thorax in
slight but firi adhesion of various lobes of the Inngs to each other, to the diaphragm
and the pericardinm.

No. i35.—Jersey cow, b yearsold., Weight, 600 pounds. Calved, December 20, 1892,
and has not been served by bull sinee; isgiving milk.

March 21, 1893, midnight: First injection, 0.3 ce. tnbereulin K.

March 22, 9 a. m.: Feces semifluid, much thinner than nsual. Before injection,
maximum temperature, 1029 (7 p. m.); after injection, reached in nine hours, 106.9
(9a. m.). (Forcomplete record see p. 66. )

April 12, 1893, midnight: Second injection, 0.25 ce. tuberculin 8, Before injeec-
tion, maximum temperature, 102.4° (8 a. m.); affer injection, reached in thirteen
hours, 105.6° (1 p. m.). (For complete record seep. 71.}

April 18, 1893: Killed for examination.

Autopsy.—In this animal the tuberculomns iufeetion is limited to the abdominal
eavity.
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Meszenteric glands: Two are involved. One contains three foci, each about one-
eighth inch in diameter, two caseous and one caleareous. The other contains a
partly caseous, partly ealeareons, focus three-eighthsinell in diameter, and one one-
eighth inch in diameter. Several glands contain worm tubercles.

Liver: Two portal glands are moderately enlarged. One contains three firm, dry,
casoous foci, the other contains two quite small vellowish foci.

In the large posterior lobe of the liver are two contignous tuberculons foci
embedded in the liver tissue and reaching the convex snrface. One of these is fully
3 inches long and 2 inches thick. The other is about 1 inch in diameter. They
are both made np of an abundanee of dense connective tissue inclosing a large num-
ber of small, partly caseous foci, some of which are one-fourth inch in dinmeter.
The diaphragm is adherent to the liver over these foei.

In the region of the second stomach, between it and the diaphragm, there are
firm adhesions occasioned by traumatic inflammation and suppuration. When the
adhesions are severed, several masses of firm, almost cartilaginons tissue (indnrated
glands) ( #) are found in this adherent area surrounded by more or less gelatinons infil-
tration. The firin masses are softened centrally (abseesses).

No. 234.—Holstein cow, 3 years old. Weight, 1,000 pounds. Calved September,
1892 is giving milk. Pregnant sinee Febrnary 6, 1893,

March 21, 1893, midnight: First injection, 0.4 ce. tuberculin K.  Before injection,
maximum temperature, 102,4° (3 p. m.): after injection, reached in fifteen honrs,
102.9° (3 p. m.). (For complete recorid gee p. 66.)

April 12, 1893, midnight: Second injection, 0.25 cc. tnbereulin 8.  Before injee-
tion, maximum temperature, 101.8° (9 a.m.); alter injection, reached in seventeen
hours, 102,52 (5 p.m.). (For complete record see p. 71.)

May 25, 1893, midnight: Third injection, .25 ecc. tubereulin 8. Before injeetion,
maximum temperature, 102.2° (6 p. m.); after injection, reached in seventeen hours,
102.7° (5 p.m.). (For complete record see p. 74.)

July 6, 1893 : Killed for examination.

zl'm!up.n'y_—rn the left bronehial g?:\l]d i soll, caseons forns abont one-hall inel in
diameter situated in the center of the gland. In the mediastinal gland near it, rest-
ing loosely on the root of the left bronehus, a similar foeus,  (Unfortunately the tho-
racic glands, removed for farther examination in the Iaboratory, were rejected
through gome inadvertence. The remaining glands were of normal size, and if fuber-
culons the foci must have been gquite small.)

No, 885, —Jersey cow, b years old. Weight, 700 pounds. Calved Jannary 25, 1893,
and has not been served by bull sinee; is giving milk,

March 21, 1893, midnight: First injection, 0.4 ce, tuberenlin K.

March 22, 9:30 to 10:30 a. m.: Marked trembling. Before injection, maximum
temperature, 102.2° (8 p. m.); after injection, reached in seventeen hours, 107.8°
(6 p. m.). (For complete record see p. 66.)

April 12, 1893, midnight: Second injeetion, 0.25 cc. tuberclin 8. Hefore injection,
maximum temperature, 102 (4 po m.), after injection, reached in twelve hours, 105,29
(12 a.m.) (For complete record see p. 71.)

April 25, 1803 Killed for examination.

Auwtopsy.—Left retropharyngeal gland is about 34 inches long and 1 to 14 inches
thick, more or less nodular or lobulated. It containg an aggregsation of soft,
caseous foci from one-fourth to one-half inch in diameter. Foei in periphery of
gland amaller and firmer than those centrally situated.

Thorax: The large posterior mediastinal gland contains two small firm caseous
foci; the contignous gland contains abont ten foei one-eighth to three-sixteenths
inch in diameter.

Of the bronehial glands the small one near the root of right main bronehus con-
taing a firm caseous mass equal to one-half the bulk of the gland.
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Abdomen: In one of the portal glands twe firm, caseous masses about three-
eighths inch in diameter. The liver tissne contains a few subeapsular nodnles of
parasitic origin.

No, 236, —Jersey cow, 8 years old. Weight, 800 pounds. Calved in spring of 1892,
and is still giving milk. Not pregnant, and has not been served by bull sinee Jaly
25, 1802,

March 21, 1893, midnight: First injection, 0.4 cc. tubercunlin K. Before injection,
maximnm temperature, 102.6° (7 p. m.); sfter injection, reached in seventeen hours,
106 (5 p. m). (For complete record see p. 66.)

April 12, 1893, midnight: Second injection, 0.25 ce. tuberenlin 8. Before injection,
maximum temperature, 102.8° (5 p. m.); after injection, reached in seventeen hours,
104.9° (5 p. m.) (For complete record see p. 71.)

May 25, 1893, midnight: Third injection, 0.35 ce. tnberenlin 8. Before injection,
maximum temperature, 102,99 (6 p. m.); after injection, reached in twenty hours,
103,87 (Bp. m.) For complete record see p. T4.)

June 1, 1893: Killed for examination.

Antopsy.—Thorax: In the candal lobe of right lung near the candal extremity and
about & inches from lateral border are three tonberculons foci in the Inng tissne.
One of these is sitnated on the periphery of a small bronchns and is about one-half
inch in diameter, one section yellowish, the center broken down into a soft pus-like
mass, The second focus is near the first, embedded in a lobule,  Softening not yet
begun., The third focus isnearcr the first and is like second, but somewhat smaller,
Near these on ventral surface of the lnngs and directly nnder the same bronchus is
a snbpleural tuberenlous mass resembling the second amid third deseribed.  Slight
yellowish mass in bronchus near these foci. The large posterior mediastinal gland
is about 4 inches long and 1 to 14 inches thick. On section fully one-half of the gland,
especially the cortex, is involved and appears as & grayish mass in which there is an
abundant network of yellowish lines and patehes. Only one of the other medias-
tinal glands shows distinet tuberenlous infection. In candal portion is contained a
tuberculous mass ahout one-half by one-fonrth inch in diameter, which is in the*same
condition as gland just described. The bronehial glands are free from injection and
guite markedly pigmented.

Abdomen: One of the mesenteric glands contains a tubere:lous mass 1 by § by 1 by §
inches in size. On section this mazs is oval in outline, sharply defined, firm. It con-
sists of a close network of vellowish lines and patches, among which only a little
grayish tissue is still visible. The process here seems slightly more advanced
toward necrosis than in the thorax. Some worm nodules are also present in the
mesenterie glands,

No. 337.—Cow, 12 years old. Weight, 950 pounds. Calved in spring of 1892, still
giving milk. Pregnant sinee September 15, 1892,

March 21, 1893, midnight: First injection, 0.4 ce. tuberculin K.

March 22, 10 a. m.: Periods of slight trembling. Before injection, maximum tem-
perature, 102.6° (8 p. m.); after injection, redched in fourteen hours, 105.5° (2 p. m.).
(For complete record see p. 67.)

April 12, 1893, midnight: Second injection, 0.25 ec. tuberculin S.

April 13, 10 to 10:30 a. m. : Oceasional periods of slight trembling. Before injee-
tion, maximum temperature, 102° (8 p. m.}); after injection, reached in nineteen hours,
105° (7 p. m.). (For complete record seep. T1.)

April 14, 1893 : Killed for examination.

Auntopsy.—A soft caseous mass in one of the retropharyngeal glands one-half inch
in diameter.

Thorax: In the prineipal lobe of the right lung a large tuberenlons focus resem-
bling closely that of No. 318 both as to the condition of the contents and the absence
of any surrounding intiltration. The small air tube leading to it is occluded with
yellowish cheesy material. Tubercle bacilli not detected in it.
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One of the posterior mediastinal glands contains 4 caseons foci from one-fourth
to one-half inch in diameter. The bronchial gland at root of left bronchus contains
four gquite small yellowish foci.

Abdomen : Mesenterie glands involved. A considerable number contain foci vary-
ing from one-eighth to one-fourth inch in diameter. They are very firm to the touch
and project above the surface of the gland as round yellow bodies. The glands are
not enlarged. The tubercular foci are all firm, necrotic, some largely calcareous.
Besides the tuberculons changes, worm nodules are not uncommon,

No, 338, —Jersey cow, 3 years old. Weight, 500 pounds. Calved January 28, 1802,
Condition, very thin. Shows symptoms of advanced tubereunlosis, and has been
isolated from herd for from fifteen to eighteen months.

Mareh 27, 1893, midnight: Injected (.3 ce. tuberenlin K. Before injection, maxi-
mum temperature, 103.6° (2 p. m.); after injection, reached in seven hours, 103.8°
(7a.m.) (For complete record see p. 67.)

April 4, 1803 : Killed for examination.

Autopsy.—Case of advanced tuberculogis. Retropharyngeal glands, tonsils,
larynx, trachea, bronehi, lungs, thoracie glands, and the pleura extensively diseased.
In the abdomen the various groups of lymphatics greatly enlarged and tubereulous,
The omentum _and serosa of stomachs are beset with patches of confluent tubereles.

All Peyer's patches of the small intestine are extensively infiltrated with tuber-
cles and the mucosa uleerated. The spleen, liver, and kidneys (excepting the serous
coverings) are free from tuberculouns changes recognizable with the unaided eye.
The udder and pubie glands ave likewise free from infection.

No. 338, —Cow, fifteen-sixteenths Holstein, 7 years old. Weight, 1,000 pounds.
Calved summer of 1892, and is still giving milk. Pregnant since December 13, 1892,

March 27, 1893, midnight: First injection, 0.4 ce. tuberculin K. Before injection,
maximum temperature, 102° (5 p. m.); after injection, reached in eleven hours,
103.6° (11 a.m.). (For complete record zec p. 67.)

May 1, 1893, midnight: Second injection, 0.25 ce, tuberculin 8. Before injection,
maximum temperature, 103% (5 p. m.); alter injection, reached in nineteen hours,
108.5% (7 p. m.). (For complete record see p. 71.)

May 25, 1893, midnight: Third injection, 0.25 ec. tuberculin 8. Before injection,
maximum temperature, 1939 (6 p. m.); after injection, 1026 (5 p. m.). (For com-
plete record see p. T4.)

June 19, 1893: Killed for examination.

Autopsy.—Thorax: In the lungs there are not less than 8 isolated tuberculons foei.
Five of these are in the right caudal, 2 in the left candal, and 1 in the right cephalic
lobe. In the right eandal lobe 3 foei are situated along the dorsomedian region (i.
¢., in that portion of the lung tissue resting against the sides of the vertebra and the
dorsal end of the ribs). They are situated above (or dorsal of) the main bronchus,
excepting the most candal of the 3 which surrounds the bronchus, These foci
are visible on the lnng surface. They vary in size, the smallest being three-fourths
inch in diameter, the largest 2 or 21 inches in diameter. They consist in the main of
aggregations of eysts containing very soft, cheesy masses, inclosed in thin-walled
capsules, These eysis vary in diameter from one-eighth to three-fourths inch. The
foeus nearest the root of the lobe is made np of several such eysts and a eonsiderable
mass of lung tissne which appears to consist of a large number of small cheesy foei.
The peculiar yellowish mottled appearance of this tissue frem the plenral surface
and a eareful inspection of the ent surfuce suggests aspiration of cheesy matter
resnlting in caseous broncho-pnenmonia. The main bronchus, moreover, contains
some loose cheesy masses, This lobe contains, in addition to these 3 foei, 2 small
embedded ones situated near the lateral margin of the lobe, of which 1 is cheesy, the
other firm, grayish in color,

In the left candal lobe there are 2 foei. One in the dorsomedian region undér the
pleura, about three-fourths inch in diameter, consists of a soft central mass surronnded

-
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by an aggregation of small cheesy masses. The other is about 1 inch in diameter
and is made up entirely of soft cheesy foci.

On the candal margin of the second eephalie lobe there is a small triangular region
of very thin collapsed tissue in whieh are situated 3 small masses, consisting of
- a dense, grayish tissue inclosing a yellow cheesy nucleus.

Thoracic lymph glands : Large posterior mediastinal gland contains near the candal
enill a dry, cheesy, partially gritty foens measuring one-half by one-fourth inch.
In the same region there are 2 cheesy foci about three-sixteenths inch in diam-
eter. Toward the middle there are 2 minute yellowish foci one-sixteenth inch in
diameter. In mediastinal gland, situated on the esophagus at the level of the bifur-
cation of the traches, there is 1 small taberele, with cheesy, yellowish center,
about one-sixteenth inch in diameter. In bronchial gland at root of left bronehns
there are 2 small foei, one-sixteenth and one-eight inch in diameter, of a grayish
color and yellowish center. In the gland at root of right supernnmerary bronchus
there is a focus one-fourth inch in diameter, with yellowish, cheesy contents embedded
in a firm, grayish capsule, and a second smaller focus composed almost entirely of
firm, grayish tissue, with a minute yeliowish center.

In 3 of the mesenteric glands there are several isolated tubercles, quite amall,
having a yellowish color. One gland also contains an aggregation of such tuber-
cles. -

No. 340.—Cow, fifteen-sixteenths Holstein, 9 years old. Weight. 1,100 pounds.
Calved summer of 1892; is still giving milk. Pregnant since Janunary 13. 1893,

March 27, 1893, midnight: First injection, 0.4 ce. tuberenlin K. Before injection,
maximum temperature, 101,6° (4 p. m.); after injection, reached in ten hours, 1045
(10 p. m.). (For complete record see p. 67.)

May 1, 1893, miduight: Becond injeetion, 0.25 ce. tnberculin 5. Before injeetion,
maximum temperature, 102.2° ({ p. m.); after injection, reached in fifteen hovrs,
102.6% (3 p. m.). For complete record see p. 72.)

May 23, i893: Killed for examination.

Autopsy.—In this case tuberculons lesions could not be fonnd., In the uterus a
a fetus abont 3 months old, dead and beginning to disintegrate.  Free from odor.

No. 341.—Half Holstein cow, 9 years old. Weight, 900 pounds. Calved spring
of 1892; still giving milk. Not pregnant, and has not been served by bull since
June 24, 1892,

March 27, 1893, midnight: First injection, 0.4 ce. tuberenlin K. Before injection,
maximum temperature, 103° (9 p. m.) : after injection, reached in eleven hours, 105°
(11 a. m.). For complete record see p. 67.)

May 1, 1893, midnight: Second injection, 0.25 ¢c. tuberenlin 8. Before injection,
maximuom temperature, 103.4° (6 p. m.); after injection, reached in twelve hours,
106° (12 a. m.). (For complete record see p. 72.)

May 19, 1893: Killed for examination,

Autopsy.—Lungs: In the right eandal lobe beneath the plenra of the dorsal sur-
face there is a tuberculous focus abont 14 inches in diameter, not directly connected
with any traceable branch of the bronchus, This focns is made up of lobules in
different stages of caseation. In one lobe the cheese is very soft and easily removed.
In others it is slightly firmer, but likewise removable without diffiealty. The lung
tissne surronnding this focus for a distance of one-half to 1 inch contains a consid-
erable number of minute grayish tubercles. In the trachea, near the bifurcation,
there are several small masses of cheesy matter lying loose on the mueous membrane,
There are also 2 tuberculous patéhes on the mucosa, 1 at the place of bifurca-
tion, the other about 1 ineh from it, both made up of fresh tubercles mingled
with the tubercular nleers, which have elevated margins undermined with cheesy
deposits. These ulcers are abont one-fonrth inch in diameter.

Thoracie glands: In the gland at root of left bronchus there are 5 or 6 small
grayish tubercles, a few with minute yellowish centers. In the candal mediastinal
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gland, near ite middle portion, there is one completely ealeified foeus about one-
fourth inch in diameter, and several small translucent tubercles about one-six-
teenth inch in diameter, all sitnated in the cortex. In middle of the same gland
there is a constricted, retracted portion eontaining a few tubercles. In an adjacent
portion also a few barely recognizable gravish tubereles. In another portion of
cortex a small pateh of recent infiltration.

No. 342.—Cow, fifteen sixteenths Holstein, 9 years old. Weight, 900 pounds,
Calved December 14, 1892, and has not been served by bull since; 18 giving milk.

March 27, 1893, midnight: First injection, 0.4 ce. tuberenlin K.

March 28, 8:30 a. m.: Trembling quite marked and stands with back slighly
arched. Before injection, maximum temperature, 102.2° (5 p. m.); after injection,
reached in twelve hours, 106° (12 0. m.). (For complete record see p. 67.)

May 1, 1893, midnight: Second injection, 0L25 ec. tuberculin 8, Before injec-
tion, maximam temperature, 105.4° (5 p. m.); after injection, reached in nineteen
hours, 104.2° (T p.m.). (For complete record see p. 72,)

May 19, 1893 : Killed for examination.

Autopsy.—Thorax : In gland at root of left bronehus half a dozen tuberenlons foei
one-sixteenth to one-fourth inch in dinmeter, caseous and still firm. In the cephalic
end of the large mediastinal gland one small similar focus, Traomatie inflamma-
tion of walls of gecond slomach owing to prezence of wire 4 inches long,

(Owing to some mistake the affected glands were not taken to the laboratory for
reéxamination. Hence the notes are somewhat incomplete, )

No. 843.—Cow, fifteen-sixteenths Holstein, 6 years old. Weight, 1,100 pounds.
Calved during summer of 1882; still giving milk. Served by bull January 11, 1893,
but ia not pregnant.

March 27, 1893, midnight: First injection, 0.4 ec. tuberenlin K.

Mareh 28: T7:30 a. m., respiration aceelerated; pulse, 8D, Slight trembling with
twitching of muscles, especially in the gluteal region. The hack is slightly arched ;
11 . m., feces considerably softened. Before injection, maximum temperature, 101.6°
(4 p.m.); after injection, reached in ten hours, 1079 (10a. m.).  (For complete record
ses . 67.) ;

May 1. 1893, midnight: Second injeetion, 0.25 ce. tuberenlin 8.  Before injection,
maximnm temperature, 102.6° (6 p.m.); after injection, reached in twelve hours,
106.29 (12 a.m. ). (For complete record ses p. 72,)

May 12, 15893 : Killed for examination.

Auntapsy.—A soft cheesy foeus one-half inch in diameter in the left retropharyn-
geal gland.

Lungs: In the candal lobe of the right lang on the lateral margin o small trian-
gular area contains a few soft caseons foei and some more recent infiltration. In the
candal fifth of the same lobe there is a very small solitary, cheesy foens, and two of
the same character in the same sitnation in the corresponding lobe of the left lung,

A much larger triangular focus of disease at the candal border of the right ven-
tral lobe consisting of an aggregation of cheesy masses up to one-fourth inch in
linmeter.

Thoracie glands: These are quite extensively diseased. That one of the series of
posterior medinstinal glands which is situated near the areh of the aortais fully 8
inches long and 5 inches wide. It is made up of a large number of communicating
cavities filled with cheesy, partly liquefied matter. Another gland of the same series
situated nearer the diaphragm is as large as a fist, and in the same condition as the
preceding gland. The large mediastinal gland is not so far advanced. It contains
a small number of cheesy tubercles and more or less recent infiltration. The 3
bronchial glands, one at the root of left bronchus, another at root of right bronchus,
and the third at root of right supernumerary bronchus, are each as large as a fist,
with contents cheesy and partly liquefied. A number of small glands not unsually
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deteeted in the normal lung, inclnding the anterior mediastinal, are enlarged and
contain one or more tuberculous foci.

Abdomen: Onthe tendinous portion of the diaphragm, mainly the right side, are
a considerable number of flattish tubercular exereseences from one-eighth to three-
fourths inch in diameter, eonsisting of agglomerations of tubercles some of which
show slight central caseation. A thin membranous expansion extends from the
diaphragm to the cephalic Jobe of the liver, forming a false ligament. Along its
free margiu are a few tuberculous masses from one-eighth to one-fourth inch in
diameter. One tubercle is firmly adherent to capsule of liver where the false liga-
.ment is attached to it. This mass is about enc-half inch in dinmeter and one-
fourth inch thick and made up of a capsule of dense connective tissue inclosing a
firm yellowish caseons mass.

The parenchyma of the liverand the portal glands are normal,

The small extremity of spleen is adherent over an area about 6 inches square to
refticulmm by means of dense inflammatory tissue, one-half to 1 inch thick, con-
taining abscesses and surrounded by gelatinous edematous tissme. The spleen
itzelf not affected. Canse, probably some foreign body.

No. 3dd.—Cow, fifteen-sixteenths Holstein, 6 years old. Weight, 900 ponnds,
Calved Angust, 1892; is giving milk. FPregnant since Jannary 5, 1803,

March 27, 1893, midnight: First injection, 0.4 ec. tuberculin K. Before injec-
tion, maximum temperature, 101.8° (5 p. m.); ofter injection, reached in twelve
hours, 105.2° (12 a. m.). (For complete record see p. 67.)

May 1, 1893, midnight: Second injection, 0.25 cc, tubercnlin 8. Before injection,
mwaximnm temperature, 102.4° (6 p. m.); after injeetion, 102° (5 p. m.}. (For com-
plete record see p. 72.)

May 16, 1893 : Killed for examination.

Autopsy.—In the right retropharyngeal gland are 3 tuberenlous foei, each about
one-half inch in diameter and consisting of grayish tissue penetrated by a network
of yellowish lines.

No other tuberculons lesions digcoverable.

Adhesion of cephalie end of liver to neighboring organs by means of inflammatory
tissne containing a small abseess (tranmatism). Sections of a portion of the retro-
pharyngeal gland hardened in aleohol show that the region of the gland invadedd
is made np of a number of small foei, provided with giant cells,

No, 345, —Half Holstein cow, 9 yvears old. Weight, 1,000 pounds, Calved Angust,
1892; is giving milk. Pregnant since Janunary 11, 1893,

March 27, 1893, midnight: First injection, 0.4 ce. tuberenlin K.  Before injection,
maximum temperature, 101.6° (4 p. m.); after injection, reached in twelve hours,
106.9% (12 a, m.). (For complete record see p. 67.)

May 1, 1893, midnight: Second injeetion, 0.25 ¢, tuberenlin 8. Before injection
maximum temperature, 102.4° (6 p. m.) ; after injection, reached in nineteen hours,
106.4% (7T p. m.). (For complete record see p. 72.)

May 12, 1893: Killed for examination.

Autopsy.—The only tnberenlons lesions in this case were found in the posterior
mediastinal and the bronehial glands.

In the large posterior mediastinal gland there are abont 6 foci one-eighth inch in
diameter projecting as ronndish bodies of a grayish translucent appearance above
the ent surface. KEach contains a vellowish necrotic center.

In the gland at root of left bronchus there are about 10 precisely similar foei.
In the small gland at the root of the right bronchus, 1 similar focus.

Old fibrous adhesions between lungs and diaphragm, of slight extent.

No. 346.—Half Holstein cow, 8 years old. Weight, 1,000 pounds. Calved Septem-
ber, 1892; 1s giving milk. Pregnant since March 14, 1803,

March 27, 1893, midnight: First injection, 0.4 ee. tubereulin K. Before injection,
maximnm temperature, 101.8° (5 p. m.); after injection, reached 1n nineteen hours,
106.4° (7 p.m.). (For complete record see p. 67.)

2891 —No. T—4
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May 1, 1893, midnight: Second injection, 0,25 ¢e. tuberculin 8. Before injection,
maximum temperature, 1026 (6 p. m.); after injection, reached in nineteen hours,
108.57 (T p.m.). (For complete record see p. 72.)

May 16, 1893: Killed for examination.

Autopsy.—Thoracie glands: The gland at root of left bronchus made up of 3
separate glands. In one of these glands a tuberculons foens is one-fourth inch in
diameter, of a gelatinous appearance, spongy, with yellowish particles sprinkled
through it. In a second gland 3 similar foci, 2 one-fourth inch and 1 one-eighth
inch in dinmeter. The large posterior mediastinal gland, about 5 inches long,
one-half ineh thiclk, and 2 inches wide at widest portion, contains tuberculons foei .
from one-half to one-fourth inch apart, sitnated mainly in the cortex. Foei most
numerons at caudal end, where they are from one-eighth to one-fourth inch in diam-
eter, and have a gelatinons appearance, with yellowish lines sprinkled in. They
project above cut surface. These foci all appear to be of the same age, except two,
one of which is about one-half inch in diameter and slightly older; the other is
also one-half inch in diameter, and made up entirely of coarse, gritty particles.
The gland at this point is retracted. In one of the more cephalic mediastinal glands
3 or 4 similar tubereulous foei.

Abdomen: In one mesenterie gland there is a tubereulous foci three-eighths inch
in diameter, consisting of very firm cheesy material, in which is embedded a central
caleareous particle. Tranmatie inflammation around cephalic end of liver.

No. 347, —Huolstein heifer, 2 vears old.  Weight, 600 ponnds., Has never heen
served by bull.

April 12, 1893, midnight: First injection, 0.2 ge. tuberenlin 8,

April 13, 8:30 to 9 a.m.: Trembling very marked. Before imjeetion, maximum
temperatore, 102,8° (4 p.m.); after injection, reached in sixteen hours, 106.8° (4
p.m.).  (For complete record see p. 67.)

May 1. 1893, midnight: Second injection, 0.2 ce. tubercnlin 8.  Before injection,
maximum temperature, 103.6° (5 p. m.); after injection, reached in nineteen hours,
104.2° (7 p.m.). (For complete record see p. 72.)

May 5, 1893 : Killed for examination.

Autopsy.—The tuberculous changes in this case are likewise confined to the thoracie
lymph glands.

In three of the posterior mediastinal glands there are regions made up entirely of
dense ageregations of grayish tnhereles (recent infiltration), In one of these glands
there is a small caleareous focus in the midst of the recent infiltration.

In the gland at the root of the left bronchus and in the one in the angle of bifar-
cation there are similar foei in which vellowish centers are visible.

No. 3d8.—Jersey cow, 8 years old. Weight, 800 pounds. Gave birth to triplets
eighteen months ago and has not been in heat since; is not giving milk,

April 12, 1893, miduight: First injeetion, 0.25 cc. tuberenlin 8. Before injection,
maximum temperature, 102.7% (4 p. m.); after injection, reached in seventeen hours,
106.2% (5 p.m.). (For complete record see p. 67.)

May 1, 1893, midnight: Second injection, 0.25 ce. tuberenlin 5.  Before injection,
maximum temperature, 102.2° (8 p.m.): after injection, reached in seventeen hours,
103.2° (5 p.m.). (For complete record see p. 72.)

May 3, 1893: Killed for examination.

Autopsy.—Thorax: The large posterior mediastinal gland is 4 inches long and one-
half inch thick (only slightly larger than normal). In the cortex are not less than
10 to 15 tubereunlons foei up to one-fonrth inch in diameter. Some are caleareons,
others are in a state of partial necrosis. In another gland of the same groupis a
small caleareous foeus.,

Abdomen: In one mesenteric gland several small tubereulous foei. Horns of
uterns more or less thickened (subinvolution). In the cavity some glairy fluid con-
taining yellowish lumnps.
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No. 449, —Jersey cow, 4 years old. Weight, 750 pounds., Pregnant the first time
since October 22, 1892,

April 12, 1893, midnight: First injeetion, 0,25 ce. tuberculin 8.

April 13, 7:40to B: 40 p. m. : Frequent and marked periods of trembling. Before
injection, maximum temperature, 102.6° (4 p.m.); after injection, reached in ten
hours, 106.7° (10 a. m.). (For complete record see p. 68.)

May 1, 1893, midnight : Second injection, 0.25 o, tuberenlin 5. Before injection,
maximum temperature, 102% (4 p. m.); after injection. reached in nineteen hours,
103.8° (7 p. m.). (For complete record see p. 72.)

May b, 1893 : Killed for examination,

Auntopsy.—The tubercnlous changes are limited to the thorieic lymph glands,

The bronchial gland at root of left bronehnus as large as a hen’s egg, more or less
furrewed and lobulated. Its center is oceupied by a completely caleilied focens
three-eighths inch in dinmeter. Throughont the remainder of the gland are dissem-
inated yvellowish foci one-eighth inch in diameter and one-eighth to one-fourth
inch apart, projecting above the eut surface. In the large posterior mediastinal
gland there are several foci of disease. One, near one extremity of the gland
which is more or less nodulated, consists of an aggregation of small tubercles con-
taining yellowish ealeareous nuclei. In the eenter of the gland there is an aggre-
gation of partly caseous tubercles surrounded by a zone of more recent infiltration.

No. 350.—Jersey bull, 6 years-old. Weight, 1,400 pounds.

April 12, 1893, midnight: First injection, 0.35 cc. tubercnlin 5.

April 13,8:30 to 9:30 a.m.: Very uneasy in stall. Stands with body drawn up
and back very mnch arched. Very violent and continuous trembling.,  Before injec-
tion, maximum temperature, 101.6° (3 p. m.); after injection, reached in ten hours,
1067 (10 a. m.). (For complete record see p. 68.)

May 1, 1883, midnight: Second injection, 0.35 ce., tuberculin 5.  Before injection,
maximum temperature, 102,2° (5 p. m.); after injeetion. reached in seventeen hours,
105° (5 p. m.). (For complete record see p. 72.)

May 10, 1893: Killed for examination.

Auntopsy.—In gland at root of left bronchus there is a congiderable crop of minnte
grayish tubercles, about one-sixteenth inch in diameter, and sitnated mainly in the
cortex. A few are larger than the rest and contain each a minute yellowish nuelens.
The small gland at root of right main bronchus contains three tubercles undergoing
necrosis, each one-sixteenth to one-eighth inch in diameter.

In one of the mediastinal glands a few small tubercles like those in left bronchial
gland.

No. 351, —Holstein bull, 2 years old. Weight, 850 pounds.

April 12, 1893, midnight: First injection, 0.25 ce., tuberculin 8.

.!'!.]'.Il‘l] 18, 8 to 9 a, m.: Periods of Yery viplent t.'rl'.mhli.'l;l.g every fow ﬂﬂ“ﬂllllﬂl, amonnt-
ing almost to a vielent shaking of the whole body. Before injection, maximum
temperature, 102.6° (5 p. m.); after injection, reached in nineteen hours, 106.79
(Tp.m.). (For complete record see p, 65.)

May 1, 15893, midnight: Second injection, 0.25 ce. tubereulin 8.  Before injection,
maximum temperature, 102.4° (6 p. m.); after injection, reached in nineteen hours,
105.6° (7 p. m.). (For eomplete record see p, 72.)

May 3, 1883 : Killed for examination.

Autopsy.—Lungs: There are not less than 5 tuberculous foei in the lung tissue,

One large one, 2 to 3 inches in diameter near the lateral margin of the left candal
lobe, projecting slightly above the dorsal surface of the lobe when in state of col-
lapse. It consists of soft cheesy masses easily removed from the enveloping tissue.
The surrounding Iung tissue is infiltrated with yonng tubercles. A second focus,
1inch in diameter. sitnated along median border of the same lobe deeply embedded
in the lIung tissue. The condition of this foens the same as that of the first,
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Two smaller soft cheesy foci situated near cephalie margin of the same lobe aach
one-half to three-fourths inch in diameter.

Three quite amall glands embedded in the Iung tissue of this lobe between the
pulmonary artery and main bronehus eontain fiem, partly necrotie foei. Inthe main
bronchus near its root a few submucous tubercles. In the right cephalic lobe
there iz 1 soft cheesy focens about one-half inch in diameter,

Bronechial glands: The one at root of left bronehus abont the size of a small fist.
The one at root of right supernumerary bronchus contains 10 to 15 tuberculons
foci. The one situated in the bifurcation is as large as a hen's egg and almost
enti rﬂl_}' converted into o caseons mazs: in which are embedded gl"it-tj' p!ll't-iﬂ-]ns. The
posterior mediastinal glands are also involved and contain numerous foci from
one-eighth to one-half inch apart, the larger soft and cheesy.

In general, all thoracie glands affected and a few large glands noted where in nor-
mal longs they are go minute as to be overlooked,

The bronehial glands are farther advanced in disease than the medinstinals,

(e gland removed with spleen, and in all probability belonging to the portal
glands, eontains two tuberculons foei, yellowish, cheesy, still firm, and partly eal-
CATeONs,

No. 252, —Holstein cow, 3 vears old. Weight, 700 pounds.  Calved March 19, 1893,
and has not been served by buli sinee; is giving milk.

April 12, 1893, midnight: First injection, (.25 cc. tuberenlin 8.  Before injection,
maximmmn temperature, 103° (6 p. m.}); after injection, reached in ten hours, 106,24
(10 a, m.). (For complete record see p. GB.)

May 1, 1893, midnight: Second injeetion, 0.25 ce. tuberenlin 8. Before injection,
maximnm temperature, 14 (5 p. m.); after injeetion, reached in seven honrs, 104.3°
(T a.m.). (For complete record see p. 73.)

May 10, 18893: Killed for examination.

Autopsy,— Left retropharyngeal gland about 2 inches in diameter, slightly irregu-
lar in shape. Onsection the parenchyma is fonnd containing tuberenlous foci made
up of putty-like masses, mixed with a few calcareous particles. They vary from one-
eighth to 1 inchin diameter, and are surrounded with considerable connective tissue.

No. 2ai.—Jersey cow, | vears old. Weight, 600 pounds. Calved Mareh 26, 1893,
and has not bheen served by bull since; is giving milk.

April 12, 1883, midunight: First injection. 0.25 ce. tubereulin 5.  Before injection
maximum temperature 102,69 (4 p.m.); after injection, reached in seventeen hours,
103.8% (5 p. m.). (For complete record see p. 68.)

May 1, 1893, midnight: Second injection, 0,25 ec. tuberenlin 8, Before injection,
winimum temperature 102.6° (5 p. m.); after injection, reached in nineteen hours,
104.3° (T a. m.}). (For complete record see p. 73.)

May 3,"1893: Killed for examination. "

Awtopsy.—NXo tuberculous lesions were found in this animal.

No, 35, —Cow, fifteen-sixteenths Holstein, 9 years old, Weight, 1,100 pounds.
Calved March 28, 1893, and hag not been served by bull since; is giving milk,

May 1, 1893, midnight: First injeetion, 0.25 ce. tuberenlin 8. Before injection,
maximum temperature 108.5° (6 p. m.); after injeetion, reached in twelve hours,
106° (12 a. m.) (For complete record see p. G8,)

May 25, 1893, midnight: Second injection, (.25 ce. tuberculin 8. Before injection,
maximum temperature 102.6% (6 p. m.); after injeetion, reached in eighteen hours,
103° (6 p. m.). {For complete record see p. 73.)

June B, 1803 : Killed for examination.

Autopsy,—Thorax: In the longs there are 4 foci of tubereulouns infection, all
sitnated in the candal lobes. They are best deseribed separately.

Foeus No. 1 is sitnated on the median edge of right candal lobe about i;} inches from
caudal tip. The focusitself is abont 14 inehes long and nearly three-fourths inch in
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diameter; afew distended tortuons vessels pass over its surface. It feels as if made
np of fouror five gquite firm and distinet foei. A small air tabe leads directly to the
foens, and along its course there are several small tubereulous foei in connection
with its walls. The large focus is composed of several small foci eazily separated by
teasing. Each contaius a pasty, pale-yellow mass, inclosed in a rather thin capsule.
The remaining foei are sitnated in the left candal lobe,

Foeus No. 2 ocenpies a position symmetrieal with No. 1. It does not show on the
surface as does No. 1, but is easily felt with the fingers ; slight catarrh of the air
tube leading to this focus. 16 consists of abont one-half dozen nodnles up to one-
half inch in diameter, situated aronnd a somewhat dilated bronchiole. In the conrse
of the main bronehus and about 3 inches from the tip of lobe and abont 2 inches
from the focus just described there are several small cheesy foci m eonnection with
the walls of the bronehus.

Foceus No. 3 consists of a mass of lirm nodules, varying in size np to one-half inch
in diameter and distributed over a region about 24 inches square and one-half inch
thick. Small air tubes are traceable in this foeus. The larger nodules are cheesy,
like those described. There is some slight recent infiltration in the periphery of the
foens, The interlobmlar tissne is morve or less inereased in guantity.

Foens No. 4 consists of a number of small cheesy nodules, np to one-cighth inch
in diameter, covering an area of about 1 cubic ineh and embedded in alarge amount
of firm counective tissne. There is in one place some recent infilivation on the
periphery.

The gland at the root of lett bronchns iz more or less irregnlar and nodular in ont-
line, andl contains a comsiderable gquantity of connective tissne, and in its centera
cheesy mass about one-quarter inch in diameter. Seattered over the periphery are
three or four guite small gelatinons looking tuberculons foel, containing yellowish
necrotic masses.  In the gland at reot of the right supernomerary broncehns, which
is but slightly enlarged, there are three tuberculons foci from one-eighth to one-half
inch in diameter, with cheesy contents. The gland situated on dorsal surface of
trachea near supernnmerary bronchus contains one gelatinons foeus, vellowish in
color, and abont three-sixteenths inch in diameter. The most candal of the posterior
mediastinal glands is very irregular in outline, much nodnlated and retracted. The
gland is of the usnal length, and at its thickest portion is1 by 1} inches thick, In the
center of this enlarged portion there is a cheesy mass, surrounded by connective tissue
from omne-half’ to three-fourths inch in diameter., The noduoles showing from the
exterior are, in part, free from any tuberculons deposit, and are doe to retraction of
the gi:‘l.]:lﬂ t1ssne, probably o result of some previons infection., In one of the simaller
mediastinal glands there are three gquite small gelatinons-looking nodules, The
small glil.l'n‘.l. within the left caundal lobe. between bronchos and artery near their
origin, contains two tuberenlons foei.

Neo. 355, —Holstein cow, 5 yearsald. Weight, 900 pounds.  Calved snmmer of 1892,
Pregnant since Augnst 31, 1882,

May 1, 1893, midnight: First injection, 0.25 ce. tuberenlin 8. Before injection,
maximum temperature 102.8° (5 p. m.); after injection, reached in fourteen honrs,
105.4° (2 p.m.).  (For eomplete record see p. G8,)

May 25, 1893, midnight: Second injection, 0.25 ce., tuberenlin 5. Before injection,
maximum temperature, 108.2° (8 p, m.); after injection, 10289 (T a.m.).  (For com-
plete record sec p. 735.)

June 8 1893 : Killed for examination.

Autopsy.—Thorax: On the surface of the large posterior mediastinal gland there
are two round, projecting yellow, nodules, one-eighth and one-sixteenth inch in diam
eter.  They are ealeareons and the surrounding tissne free from any infiltration.

In the hronchial gland, at root of left bronchus, 3 foei of similar size and char-
acter,
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Abdomen: In oneof the mesenterie glands there is a group of three firm vellowish
tobercles (the whole one-fourth inch in diameter) in the cortical portion. In a
neighboring gland there is a similar group of somewhat larger tuberculons nodnles.
The glands are not enlarged and there is no infiltration around the foci.

No, 356, —Cow, fifteen-sixteenths Holstein, % years old. Weight, 1,000 ponnds.
Calved November, 18923 is giving milk. Served by bnll March 6, 1893, but is not
pregnant.

May 1, 1895, midnight: First injection, .25 ce. tuberenlin 8. Before injection,
maximum temperature 1025 (4 p.m.); after injection. reached in seventeen hours,
1M4° (5 p.m.).  (For complete record see p. 68.)

May 25, 1893, midnight: Becond injection, 0.25 ce. tuberenlin 8. Before injeetion,
maximum temperatore 1029 (6 p.m.); after injecfion, reached in eighfeen hours,
102, 8% (6 p.m). (For complete record see p. 73.)

June 12, 1853 : Killed for examination.

Auwtopsy,—Thorax : In the eandal lobe of the left lnng there is a tuberculous foeus,
sitnated directly under the plenra of the dorsal surface close to the median edge
and 4 or 5 inches from the candal tip. The pleura over this foens is slightly opague,
and beneath it are three small tuberenlons nodules, two of which contain a easeons
center. Thesfoens itself consists of a central soit caseous mass, inclosed in a rather
thick-walled capsule and surrounded by a zone of infiltrated tissue one-fourth to
one-half ineh thick. The infiltration consists of tubercles up to one-eighth inch in
diameter, many of them easeons. An air tube is not traceable to it.

In the bronchus of this same lobe near its origin and in the trachea are 2 gray-
ish tubercular exerescences.,  The one in the trachea is abont one-half inch in diam-
eter and projects one-half inch above surface. The center is depressed. The
whole appears as if the mneosa were lifted up by tubercular infiltration of the sub-
muensn,  Section of the tomor shows a cazeous mass beneath. The excrescence
in the bronchns is more convex and projecting, otherwise there are no marked
differences,

In the large posterior mediastinal gland near one end are 4 completely caleified
foci about one-eighth to one-fourth inch in diameter, The gland itself is not
enlarged, and these foci feel as firm as bullets in the interior of the gland tissue.

No. 357, —Cow, fifteen-sixteenths Holstein, 8 years old. Weight, 1,000 pounds.
Calved July 1. 1893; is giving milk.

May 1, 1893, midnight: First injection, 0.25 ce. tuberenlin 8,  Before injection,
maximum temperature 102.8° (6 p. m. ); after injection, reached in fourteen honrs,
10532 (2p.m.). (For complete record see p. G3.)

May 25, 1843, midnight : Second injeetion, 0.25 ce. tuberculin 8.  Before injection,
maximum temperature 105° (10 p. m. ) ; after injection, 102.5° (7 a. m.). (For com-
plete record see p. T3.) _

The elevation in femperature previous to inocnlation was due to an unknown
cause; excepting it the cow was apparently in good health. She belonged to the
last of the series of tests in this herd, else a third injection of tuberenlin wonld have
been made.  {(See Case No, 318.)

July 13, 1883: Killed for examination.

Autopsy.—Tubercnlons lesions not discoverable. In the wilder a number of com-
pletely yellow regions indicating fatty degeneration of gland substance.

Marked interlobular and subpleural emphysema of the cephalie and ventral lobes
of the right Inng and of the ventral lobe of the left lung. Uterus contains a milky,
very fonl-smelling finid. Calf born thirteen days ago.

No. 358, —Cow, fifteen-zixteenths Holstein, 6 years old. Weight, 1, 000 pounds.
Calved summer of 1892; is still giving milk. Pregnant since January 20, 1893,

May 1, 1893, midnight: First injection, 0. 25 ce. tuberculin 8. Before injection,
maximnm temperature, 102 (5 p. m.); after injection, reached in ninetean hours,
105,67 (Tp. m.).  (For complete record see p. G5, )
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May 25, 1893, midnight: Second injection, 0. 25 ce. tuberculin 5. Before injection,
maximum temperature, 101, 82 (6 p. m.); after injection. reached in seventeen honrs,
102.9° (5 p. m.). (For complete record see p. 73.)

May 27, 1893: Killed for examination.

Autopsy.—Thorax: The most candal of the posterior mediastinal glands has its
cephalie end considerably enlarged, three-fonrths inch thick, and 14 inches wide. On
seetion the greater part is found to be in a condition of tuberculouns infiltration, of
a grayish appearance, in which are embedded a considerable number of soft cheesy
foci containing o few gritty particles. One of these cheesy foei is fully one-half
inch in diameter. Along the middle portion of the same gland is another tubereu-
lons mass about 1 by 4 inch in size, containing 4 foei, some of which are firm and
yellow, others are still grayish with yellowish lines within them.

The second gland of this gronp has ahont one-fourth of its mass in the same condi-
tion as that just deseribed. This gland 1s abont 1 by 1 by } inch in size. The third
gland of the group, slightly larger than the second, is normal. The fourth gland,
which is 1} by 1 by } inch has two-thirds of its substance in the same tubereulous
condition. The fifth, sixth, and seventh glands of this group are normal.

The bronchial gland at root of right bronchns is slightly larger than normal and
contains a region of grayish infiltration abont 1 ineh in diameter, containing 6 or
more small vellowish foei, quite firm and gritty in the center. One mesenterie
gland contains in its cortex a dozen or more small tubereles, some yellowish and
nearly one-eighth inch in diameter, projecting markedly above the ent surface.

Traumatic inflammatory adhesion between seeond stomach amd neighboring
OrEa s,

No. 359.—Holstein cow, 7 years old. Weight, 1,000 ponnds.  Calved, July, 1892
is still giving milk. Pregnant since Aungust 23, 1892,

May 1, 1893, midnight: First injection, 0.25 ce. tnberculin 8. Hefore injection,
maximum temperature, 103.2° (6 p. m.); after injection, reached in fonrteen hours,
107.3° (2 p.m.). (For complete record see p. GX, )

May 25, 1803, midnight: Second injection, 0,25 ee. tuberenlin 8. Before injection,
maximum temperature, 103.4° (G p. m, ) ; after injection, 103° (6 p. m.). (For complete
record see p. 73.)

May 26, 8 p.m.: The cow gave hirth to a healthy calf, after which the temperatures
were no longer taken.

June 15, 1893 : Killed for examination.

Auﬁapsy.—Thurnx: In the right candal lobe near the median border on the dorsal
aspect, and about midway between candal and cephalic horder there iz a small focus
about 1 to 14 inches in diameter directly nnder the pleura, made up of a collection of
foci in various stages of degeneration. The innermost are soft, caseons, and sur-
rounded by a thick wall. Several of these communicate directly by means of simall
openings with a small, dilated bronchus filled with vellowish, cheesy matter.
Rome of the exterior foci are composed of a very thick grayish wall and asmall, very
soft, vellowish eenter. These are about one-fourth inch in diameter.

Large posterior mediastinal gland, the most candal of the series, is of the usual
size, but is found to contain firm nodules in its substance. On the flat surface oppo-
site the hilus there is a collection of nodnles projecting above the surface, which on
seetion are made up of a central. vellowish core, snrronnded by a grayish capsule.
On entting into the gland there are found four or five separate regions of disease,
consisting each of one or more foci one-eighth to one-fonrth inch in diameter, which
are firm, grayish on section, and have a yellowish, necrotic center. There is only
one gritty focus about one-eighth inch in diameter.

The next gland of the series is about 1 ineh in diameter and contains about 4 one-
fourth-inch foei, all in the same condition as thosedeseribed. The third gland, abount
1 inch in diameter, contains 1 such foens. The fourth gland, § by } inch insize, con-
tains 5 or 6 similar foei and 1 smaller gritty foens. The fifth gland, about one-half
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inch in diult’l&t.ei‘, 13 very nodnlar and contains 1 central, t:lrmpkefﬂh‘ calecified focus
and several peripheral foci with necrotic centers, like preceding. The sixth gland
is about 2 inches long, one-half inch thick, and feels very nodular to the touch, Tt
contains about one dozen foci from one-eighth to one-fourth inch in diameter, made
up of a grayish peripheral zone and a firm necrotic eenter.  The seventh gland is
about 1% inches long, one-fourth inch thick, and contains 3 focilike those deseribed.
The small gland between the two bronehi at the bifurcation, which is about one-
half inch in diameter, 18 almost entirely oceupied by 2 foci, one-eighth and three-
eighths inch in diameter, of the same character as the preceding.

No. d6ir.—Cow, fiftcen sixteenths Holstein, & yvears old. Weight, 1,000 pounds.
Calved April 12, 1293, and has not since been served by ball: is giving millk.

May 1, 1893, midnight: First ipjection, 0.25 ce. tuberenlin 8. Before injection,
maximnm temperature, 102.4° (4 p. m.): after injection, 102.8° (7T p.m.). (For com-
plete record see p. 68.)

May 25, 1843, midnight: Second injection, 0.25 ce. tuberculin 8.  Before injeetion,
maximum temperature, 102,.2° (6 p.m.); afterinjection, 102,5° (6 p. m.). {For com-
plete record see p. 73.)

July 6, 1893: Killed for examination.

Auwlopsy.—In the large posterior mediastinal gland there are 3 tuberenlous foci
gitnated near the middle of the gland. They are respectively one-lialf, one-half,
and one-fourth inch in diameter. They are completely cascouns, without any sur-
ronnding infiltration, and embedded in considerable connective tissue, part of
which seems to belong to the sear of a healed infeetion. Blight adhesion of cephalie
end of liver. A guinea pig inoculated subeuntaneously with some of the caseous
mwaterial July 7 died just two months after inoculation. The usnal lesions of tuber-
culosis (advanead tuberculogis of liver, tubercles in Iungs, and in Peyer's patehes of
the intestines) wers present.

No. 361.—Holstein cow, 8yvearsold. Weight, 950 pounds. Calved December, 1892,
and is gpiving millt. Pregnant sinee Mareh 9, 1803,

May 1, 1893, midnight: First injection, 0.25 ce. tuberculin 8, Before injection,
maximum temperature, 102,6° (5 p. m.); after injection. reached in nineteen hours,
105.8% (5 p.m.). (For complete record see p. 69.)

May 25, 1893, midnight: Second injection, 0.25 ce. tuberculin 8, Before injection,
maximum temperature, 102.4° (8 p. m.); after injection, 102,5% (7 a. m.), (For com-
plete recond see p. 73.) '

May 27, 1893: Killed for examination.

Adutopsy.—In the large posterior mediastinal gland there iz 1 small, completely
caleified focus about one-eighth inch in diameter. It shows on the exterior as a
slight cicatricial constriction. There is 1 other caleified foens not more than one-
sixteenth inch in diameter. The gland itself is slightly larger than normal and
shows evidences of former inflammation. The left abdominal aspect of the dia-
phragm is very much thickened by inflammatory tissne of almost cartilaginous
firmness. The lesion is limited mainly to the musenlar portion of the diaphragm,
and covers an aread to G inches in diameter. There is also considerable inflammatory
deposit in the form of a gelatinous exndate between the second stomach and the
livir. In this deposit are embedded a few suppurative foei.

No. dt2.—Holstein cow, 11 years old. Weight, 1,100 pounds. Calved early in
snmmer of 1892, and is still giving milk. Pregoant since February 9, 1893,

May 1, 1893, midnight: First injection, 0.25 ce. tubercunlin 8. Before injection,
maximum temperature, 102.8° (5 p. m.) ; after injection, reached in eleven hours, 104,89
(11 a.m.). (For complete record see p. G9.)

May: 25, 1893, midnirht: Second injection, 0.25 ec. tnbereulin 8. Before injection,
maximum temperature, 102.4° (8 p.m.); after injection, reached in eighteen hours,
1082 (6 p.m.). (For complete record see p. 73.)

June 12, 1883 : Killed for examination.
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Antopsy.—Thorax: In the eandal lobes of both lungs there are three tuberenlons
foei :

(1) In the left candal lobe, about 1 inch from eandal extremity, is a collection of
two or three caseons, qmite soft foci, the whole about one-half inch in diameter,
inclosed in more or less connective tissue, and with periphery free from recent infil-
tration,

{2) Exactly corresponding in position to the preceding foens is one in the right
candal lobe, consisting of a soft. cheesy mass inclosed in a capsule.

(3) In the left candal lobe there is a second foens sitnated near median horder of
lobe on its dorsal aspect and abont 3 or 4 inches from the eandal tip of lobe. This
foens, 14 or 2 inches in diameter, on first entting into it, appeared as a very recent
infiltration. The almost normal lung tissne is studded with an immense nmnber of
miliary tubereles. On closer examination a contignous focus of small easeons masses
is found, and a small dil