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LETTEE OF TEAITSMITTAL.

U. S. Department of Agriculture,
Bureau of Animal Industry,

Washington, D. C, October 80, 1896.

Sir: I have the honor to transmit herewith tlie twelfth and thir-

teentJi annual reports of the Bureau of Animal Industrj^, prepared
in accordance with section 1 of the act of Congress approved May 29,

188-Jr, and the printing of which is authorized in section 73 of "An act
providing for the public printing and binding and the distribution of
public documents," approved January 12, 1895.

As in past years, this report contains an account of the more impor-
tant operations of the Bureau of Animal Industry for the years
mentioned, although the results of many investigations have been pub-
lished in special bulletins and are not included. An interesting arti-
cle has been inserted on the "Contagious diseases of animals in Great
Britain," which gives important information concerning the history of
these diseases and the methods adopted for their control. This was
compiled from English authorities. The article by Dr. Theobald
Smith on "Investigations of diseases of domesticated animals" com-
pletes his series of reports on investigations made by him while Chief of
the Division ofAnimal Pathology. His studies of sporadic pneumonia
and tlie points of difference between sporadic broncho-pneumonia and
contagious pleuro-pneumonia are of great interest and value, as they
illustrate the cause for the difference of opinion which has existed
between American and English inspectors as to the nature of the dis-
ease in American cattle landed in Great Britain, which the inspectors
of that country assumed to be contagious pleuro-pneumonia.
The articles on infectious leukajmia in fowls, tuberculosis in swine

leeches and rabies, represent heretofore unpublished work of the
patliological laboratory, which is of considerable importance from
economical and sanitary points of view.
The compilation of the laws in the various States and Territories for

the control of contagious animal diseases is a continuation of similar
compdations which have appeared in the previous reports of this
Bureau, and is very useful to State authorities and officers of thisBureau whose duty it is to cooperate in their official work

I recommend that the report outlined above be forwarded to thePublic Printer for publication.
Very respectfully,

E. Salmon,
Tr, „ , ^ CfhiefofBiireaioofAnimallndustrii.
J Ion. J. Sterling Morton,

Secretary of Agriculture.
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TWELFTH AND THIETEENTII ANNUAL REPORTS OF

THE BUREAU OF ANIMAL INDUSTRY.

REPORT OF THE CHIEF OF THE BUREAU.

TRANSACTIONS OF THE BXTREAF FOR THE FISCAL YEAR ENDED
JUNE 30, 1895.

MEAT INSPECTION.

The inspection of meat has been dnring the whole fiscal year the
most extensive and urgent work engaged in by the Bureau. Every
effort has been made to inspect all the animals slaughtered for the
interstate and foreign trade at the cities where the inspection has
been inaugurated. Sheep and calves have been included to a greater
extent than in former years. >

The number of animals inspected before slaughter for the abattoirsm the cities where the inspection was made was 18,783,000, consisting
of 3,7o2,lll cattle, 1,344,031 sheep, 109,941 calves, and 13,576,917 hogs
During the preceding year the total number inspected was 12,944,050
The increase has consequently been 5,838,944, or about 45 per cent
In addition to this there were 5,102,721 ante-mortem inspections madem the stock yards on animals intended for shipment to other cities or
purchased by miscellaneous buyers—1,083,013 on cattle, 648,358 on
sheep, 10,708 on calves, and 3,360,642 on hogs.
The number of post-mortem inspections made was 18,883,275—on

3 /22,042 cattle, 1,428,601 sheep, 116,093 calves, and 13,616,539 hogs.
Ihere were tagged 10,393,991 quarters and 9,641 pieces of beef, 322,-
6/0 carcasses of hogs and 94,405 sacks of pork, 1,380,267 carcasses of
sheep, and 112 615 carcasses of calves. There were 3,840,406 packages
of beef and 4,865,297 packages of hog products stamped.

1 he cost of this inspection was $262,731.34, or an average of 1 1
cents for each ante-mortem inspection; this covers all the subsequentwork ot making post-mortem inspections, tagging of carcasses, stamp-

^.Lr ?^^^':L8:®«' issuance of certificates of inspection for exported
pioducts. The cost of the inspection has steadily decreased; in 1893
It was 4f cents per head, and in 1894 it was If cents

Ihe inspection was maintained at 55 abattoirs, situated in 19 dif-

nf!? n^^olf
•• ^""^^ "

-i'®
preceding year the inspection was conducted

thorm^fn?''i/"-^l°\^''- J^"" mspectionwas more complete andthoiough at all points than it has been dnring any previous year

nf \il
"^specters Avas placed in the classified service'bv orderof the President at the beginning of the fiscal year. Tliis force has
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been increased as rapidly as was warranted by the list of eligibles

obtained by the Civil Service Commission through its examinations.

The inspectors and assistant inspectors appointed from this source

have been in nearly all cases intelligent, competent, and faithful men.

MICROSCOPIC INSPECTION OF PORK.

There were 45,094,598 pounds of ^^^i^^-^^^^f/^l^y

pvtiorted during the year, as compared with 35,437,937 pounasm isy*

and 20 677 4io%ounds in 1893. There were 905,050 carcasses and

ToOS 365 pieces examined, making a total of 1,910 415 specimens for

the microscopical force to inspect. The cost of this branch of the

inspection wis $93,451.10, and the average cost per Bpecimen exam-

iS was 4.9 cents In 1893 the cost per specimen was 8| cents, and

in 1894 it was 6^ cents. There was, consequently, a /eduction of 2d

per cent in the cost of inspection in 1894 as compared with 1893, and

rfmthei reduction of 25 per cent in 1895 as compared with 1894

The cost ot inspection pei- pound of inspected meat exported was

reduced from 0.248 cent in 1894 to 0.2 cent m 1895.

INSPECTION OF EXPORT ANIMALS.

The number of cattle inspected for the e^P°^'i.^7^^\^7Xf
I^^^^^^^^^

oo-ain^t 725 243 during the previous year. The number acmauy

:ip„"af*l2'299. -The n'v.mber °' -«>^
-^S^'^^s'^^^^^^

number exported being ^50^,808 Ihe export^^^ i
^^^^

we^elnirected for
^^^^^^^^^

re~i^& -^^^^

^^S^SSdsomewhaten^^
fulness of sheep under present

^^^^^^^^^.J^^ ^^'.1^^^^^^ they are

inspected, they «o-etimes become a^^^^^^^^

landed. The
«^,?;^^";f, f^^^^^^^board ship, together with the atmospneieDy j

.^^.^

favors the rapid development of scab and m^^^^^^^

sites of this disease are present ^^^eie is an ext^^^^^^^

of the syniptomsduringthe
voyage^ Flock^^^^^^

^.^^^^^

ures that might Pos^^^ly be adopt^^^^^^^^

disease. No doubt some of *^ese «hee^^^^^^^
SeTnfected in stock yaixls

previously caiTied diseased amin^^^^^^^
.^^^^^^^ j,^^, ,l,e

through which they pass, and still
,11 these sources of infec-

ships It is evident that to guai^^^^^^^^^^^
secure disin-

tion comprehensive ^'egf'^^^^f ^
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VESSEL INSPECTION.

The vessels canying the exported cattle and sheep were all inspected
by the officers of this Bureau, in accordance with the act of Congress
approved March 3, 1891. New and revised regulations were issued
embodying the amendments which had been suggested by practical
experience during the time the law has been in operation.
The losses during the year have been unusually heavy. The record,

which had previously shown smaller and smaller losses during each
succeeding year that the Department regulations were in force, has
been so completely changed that an investigation has been commenced
to determine whether any part of these losses was due to noncom-
pliance with the regulations.
Of the cattle exported to Great Britain, 294,331 were inspected at

the time of landing, and the loss in transit was found to have been
1,836, or 0.62 per cent, as compared with 0.37 per cent in 1894. The
number of sheep inspected after landing was 311,038, and there had
been lost out of these shipments 8,631, or 2.7 per cent, as compared
with 1.29 per cent in 1894. The losses were due to a variety of acci-
dents, some of which apparently could not have been avoided. Others
appear to have resulted from insecure fittings. There are some vessels
which do not regularly carry animals, but occasionally take a consign-
ment when good freight rates can be obtained or when other cargo is not
available. With these the fittings must necessarily be of a temporary
character, and can not be given the security which is obtained with
the permanent fittings of the regular cattle boats. If it appears after
careful investigation that the losses are due to temporary or other-
wise insecure fittings, it is evident that a mqve rigid inspection must
be enforced and that vessels which are unsafe must be denied the
privilege of carrying live animals.

STOCK-YARDS INSPECTION.

The stock-yards-inspection service is maintained, to prevent thespread of contagious diseases through the channels of interstate com-merce At present Texas or Southern cattle fever is the only diseasecontrolled by this inspection. With the further development of'the

iilllJ-^^^^^ ^^l'
"^^'^ probably be found advisable to include

itZtlTfLfl''' '^''P ff.^' 5"^ ^^^^ tuberculosis. It

vp?v Si *^^V'^^^ge« «f the first two of these diseases may bevery materially reduced by guarding against the contamination of

SfitJob?^'*' P^^Pl^ ^^^^ experienced thebenefits to be derived from such measures, they will be no more wiU-

wSThl's'tV^" back to theTnet^^^^^

Texas 7ever ^ ''^''^ '"^^''^ continually infected with

During the quarantine season, from February 15 to December 1 1894there were received from the infected district and inspected at thequarantine pens 43,271 carloads of cattle, containfng?l, 19^997 an ma£There were 13,545 carloads inspected in transit and 41 485 c^-s cle^nS

?nleS'r56"Vrc'.?;irfP""r^ inspecloi'^'S w^^^^^^^^^

A I

—

'—1*
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The cost of tlio Texas fever and export inspection was §104,402.40,

Assuming that half of this shoukl ho charged against the inspection

of export animals, the cost of inspecting the 675,107 cattle and sheep

exported Avonld he $52,240.23, or 7.74 cents per head. The average

^ost during the preceding year, computed m the same manner, was

10 75 cents The number of individual inspections made on these

animals was 1,361,800 in this country, and 604,469 in Great Britain, a

total of 1,966,209. This gives an average cost of 2.66 cents tor one

inspection of each individual animal.

INSPECTION AND QUARANTINE OF IMPORTED ANIMALS.

The number of animals imported and quarantined during the j'ear

was as follows: At the Garfield station, 142 cattle, 140 sheep 23 swine

3 moose, and 9 India cattle. At Littleton, 1^ sheep At LufCalo, 300

cattle. At Port Huron, 1 head of cattle. Altogether 702 imported

animals were held in quarantine for the prescribed period Ih^e

w^ere inspected 293,594 animals imported from Canada, but not subject

toquarantine, asfollows: Sheep, 292,013; swine, 908^^«'ttle
^8;

m^^^^^^

5. There were also inspected 03,029 Mexican cattle imported into iixe

United States from January 1 to June 30, 189o.

Table slwzoincj number of Mexican cattle inspected at l^oHs of entry by Bureau of

Animal Industry, January 1, 1S95, to June JO, liSJo.

Month.

January --.

February .

.

March
April
May
Juno

Total-

I—

<

37
472
454

963

1,160
951

3,518
720

1,133
1,381

o

d

O .

in

1,637
4,027
2,989

8,853 8,653

1,600
2,319

0,544

4,354
338

4,

9,467

954

997

1,951

47 373

47 373

810
719

810 719

Si

5,140
3.594
7,872

94

5,306

10,6066,100

558

558

857
550
550

8571,100

o
p.

13,028
...1 7,037
28 2.5,180

..I 3,994
._ 1 7.841
-- 7,549

28163,6©

Animals imporHed into the United States from foreign countries for the fiscal year

ended June 30, 1895.

Date of
arrival.

1894,

July

Aug.

Oct.

7
22
22
1
1
1
3

PORT OF NEW YORK, IS. Y.

[Quarantine station located at Garfield, N. J.]

Name and address of importer.

P. T. Norton, Soraervillo, N. J-----

Dr. G. H. Davison, Millbrook.N.Y

August Belmont, Newport, B.I..-

do
Metcalf'Bros., Elma, N.Y...

B. O. Craft, Heistersburg, Pa

WmRocii'efellei-, Tarrytown, N.Y.

Levi P. Mor'toiiVitMnecliff, N. Y.-
J.Milton, Marshall, Mich -y-f-
H. K. McTwombly, Madison. N. J -

'C. B^Dusti'uVPitVsfleld, 111

Port of .shipment.

London. England - .-

LiveiTJOOl, England

.

do -

Bombay, India
do.

Liverpool, England.
do
do
do
do
do
do
do
do
do
do

Breed and Idnd.

Berkshire swinc..-
Shropshire sheep...
Hampshire ram
India cows •

Moose deer
Berkshire swine..

-

Dorsothoru sheep

.

Hampshire sheep.

.

Southdown sheep.

-

Shropsliiro sheep.

.

Guernsey cattle...

Hampshire sheep.

-

Gueinsov cattle.-.

Southdown shoep-
Jorsey bull .

Shortnoru cattle . -

.

Num-
ber.

3
22
1
9
3
10
9
M
10
2
24
4
17
17
1
8
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PORT OP NEW YORK, N. Y.-Coutimied.

[Quarantino station located at Garflokl, N. J.]

Date of
arrival.

Oct. n
31

Dec. C
19

1895.

Feb. 2
6
G
()

Zi
19
o

Name and address of impoi'tar.

Foote Bros., Medina, Ohio
T. S. Cooper, Coopersbnrg, Pa.
C. S. Hacker, Baliersfiold, CaL

.

Chas. Green, Rye, N. Y

Apr.

May

M. C. Campbell, Spring Hill, Tenn..
J. B. Gnillot, Mahwah, N. J
P. S. Peer, Mount Morris, N. Y

do
...do
Perd. Piper, Ca-sselton. N. Dali
J. D. Wing. Millbrook, N.Y
T. A. Havemeyer, Mahwah, N. J

Port of shipment.

Liverpool, England .

do
London, England
Hull, England

Liverpool, England

.

Antwerp, Belgium .

London, England
do
do.

Bremen, Germany..
Liverpool, England .

Antwerp, Belgium ..

Breed and kind.

Sheffield pig
Dorsethorii sheep

.

Jersey bull-
Southdown sheep

.

Berkshire swine...
Norman cattle
Jersey cattle
Guernsey cattle ...

Ayr.shire cattle
Merino sheep
Shorthorn cattle ..

Simmenthal cattle

Num-
ber.

1894.

July a
Nov. 23

2.5

26

189.5.

Mar. 16

Apr. 11
May 2

2;3

23
June 3

J. D. E. Hay, Derby, N. Y
D. P. Norton, Council Grove, Kans.
B. C. Rumsoy, Buffalo, N. Y
A. P. Grout, Winchester, 111

C. E. Colbum, Portlandville, N. Y.

J. W. Wadsworth, Avon, N. Y.
do

Edw. Green, Springfield, HI
J. B. Gerlack, Dayton, Ohio. ..
M. E. Griffith, Manor Station, Pa.

Thomdale, Canada.
Bridgen, Canada ...

Cayuga, Canada
Montreal, Canada ..

Compton Station,
Canada.

Lucknow, Canada...
do

Seaforth, Canada
Toronto, Canada
Orillia, Canada

Holstein cattle
Shorthorn cattle

do
Aberdeen Angus

cattle.

French Canadian
cattle.

Canadian cattle
do

Shorthorn cattle
.....do..
Jersey cattle

1
55
1
6

7
12
»

2
10
17
U

PORT OP BOSTON, MASS.

[Qnarantine station located at Littleton, Mass.]

189-t.

Nov. 15
Dec. 5

J. H. Wai-ren, Hoosac Falls, N. Y .

M.B.I. Goddard, East Greenwich,
R.L

Liverpool, England .

do.
Southdown sheep ...

do
0
0

PORT OF BUFFALO, N. Y.

24
1
1
lo

1.54

148
0

1

SCIENTIFIC VvORK.

Important scientific investigations have been in progress which have
yielded valnable results, while with others the objective point has not
yet been reached.
A subject of investigation which promised well was the application

ot mixtures to Southern cattle with the idea of destroying the ticks upontnem and thus avoiding the danger of disseminating Texas fever. A
considerable number of insecticides have been experimented with andmarked progress has been made, but a thoroughly reliable mixture for
this purpose has not yet been discovered. It is probably only a ques-
tion of time and research when such a discovery will be made. Themixtures so far used which kill all of the ticks are too irritatinir to th«

fna ^-5+1 ""S ''^ ^t^i^'i' ^^'^^^^"^ tliose which are notIrritat-ing to the cattle do not kill all of the ticks

fiii^rf'-^'f nature of various animal diseases, par-

wJ i-^iil'' I^^Vk?^''^'^®'^^"^'*''^ ^'^^ ^^^'y ^destructive disease of tur-keys, will be published m special bulletins.

out ou «Sr!]]n.^i-''''^
^""'^^"^

i"""^ 1^^^' I'iboratory has sent

to tPsi Sof S
State authorities tuberculin sufficientto test Jo,000 cows, and malleiu sufficient to test 1,200 liorses
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ESTABLISHMENT OF DAIRY DIVISION.

Action has been taken for the establishment of a dairy division to be

organized Jnly 1, 1895, with a chief, an assistant, and two clerks. The

Avork of this division for a considerable time in the futuro will be for

the most part confined to the collection and dissemination of infor-

mation concerning the dairy industry as it exists. Original scientific

investigations bearing on this subject must be postponed until a foun-

dation has been laid in other directions, and special facilities tor

research have been acquired. There is, however, a vast amount ot

information of the greatest value to the dairyman which may be secured

bv observation and correspondence. This relates to the condition ot

the industry, statistics of production and trade, markets, and improN'e-

ment in the manner of producing and handling dairy products, ihe

present is an era of rapid changes, and the dairyman on this^ account

needs a reliable source from which to obtain a knowledge of the latest

modifications in the trade and the most desirable improvements which

have been suggested.
i +v„ TTr,Uo/i

The great dairy interest has been so long neglected by the United

States Department of Agriculture that a special effort should now be

made to press forward the work outlined above and to establish inti-

mate relations with the dairy organizations of the country.

PUBLICATIONS.

There have been published during the fiscal year the foUowing

reports, bulletins, and circulars:

Fa'^mers' Bulletin No. 24. Hog Cholera and Swine Plague.

APPROPRIATION AND EXPENDITURES.

The aDDropriation for the year was $800,000, and expenditures

fa? ha?e Sot exceeded 1533,000. When all accounts are finally

closed t^e ulxpe^ided balance to be turned into the Treasury wiU

certainly exceed $250,000.

REMARKS AND RECOMMENDATIONS.

Til A work of the Bureau of Animal Industry is more comprehensive

an~t?in™rag

introduction and spread of the contagious, mfec^^^^^^

cable diseases of animals ; fff^.^f^^ J^^^^^^^^

and certifving to the healthfulness of then pioaucts, ut i »
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and discovering liow to control them; of investigating the different
branches of the animal industry and supplying information by which
they may be more profitably conducted.
The greater part of this work is of an executive nature, and to be

effective the regulations must be in many cases arbitrary, inflexible,

and thorough, A service to prevent the spread of disease among ani-
mals which fails to accomplish its purpose, or an inspection of meats
which gives no protection to the consiTmer, is an injviry to the country
rather than a benefit; that is, any attempt to accomplish such results
is accompanied by the expenditure of money, and necessarily inter-
feres with trade and commerce, damaging some people and benefiting
others, and should only be tolerated because it brings great good to
the community, or will do so within a reasonable time. This being
admitted, it is apparent that the laws and regulations under which
the executive work of this Bureau is performed should be so perfected
that the objects of the work may be accomplished as completely and
with as little delay as the nature of the subject will permit.

THE SHIPMENT OP ANIMALS AFFECTED V^ITH CONTAGIOUS DISEASES
SHOULD BE PROHIBITED.

In the appropriation act for the last two years tuberculosis in all
animals and scab in sheep have been mentioned as diseases the con-
trol of which is specially authorized. This being the case, I would
recommend that regulations for preventing the spread of contagious
diseases, under the acts of May 29, 1884, and March 2, 1895, be issued,
and that these be made to prohibit the shipment from one State into
another of any animal affected with any contagious, infectious, or
communicable disease, and particularly with tuberculosis, sheep scab,
hog cholera, and swine plague. These diseases are disseminated by,
and are to a large extent due to, contagion carried through the channels
of interstate commerce. They can never be controlled or their ravages
greatly diminished until these interstate channels of commerce are
thoroughly supervised and purified, and this purification must include
all of these channels, the stock yards in which the animals are unloaded,
watered, and fed, as well as the railroad cars and boats which trans-
port them.

NECESSITY FOR DISINFECTION OF STOCK YARDS AND STOCK CARS.

Recently a large export trade in live sheep has been established
and this trade is menaced by the discovery of scab in many lots Avhen
they are landed"m foreign countries. Although these sheep are very
caretuUy inspected before they leave American ports and all affected
lots are rejected, the disease continues to appear during the voya<re
Ihis IS due to exposure in the stock yards and cars or to infection onthe vessel. The vessels are thoroughly cleaned and whitewashed each
trip, so that the stockyards and stock cars are for the most part
responsible. The unrestrained shipment of scabby sheep in thiscountry has imdoubtedly thoroughly infected the channels of com-merce and we can not expect to prevent or eradicate the disease
until these channels are freed from the contagion and protected from
its further distribution It is not sufficient to guard against the ship-ment of affected animals, because, the yards and cars being infected

diseas
'"^ ^^^^ through them will continue to contract the
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The companies Avliich o^Yn and operate railroads and steamboats

carrjdng stock in transit from ouo State into another, and stock yards

forming a part of the channels of interstate commerce, should bo

required by law to disinfect them whenever this is directed, under

regulations of the Secretary of Agriculture. This is absolutely nec-

essaiy to prevent the spread of contagious diseases from one State into

another. It is useless to provide penalties for the interstate shipment

of diseased animals so long as the sound animals must be exposed and

become infected during transit. An amendment to the law by which

proper disinfection may be effected is extremely important for the pro-

tection of both the export and the domestic trade.

THE CHANNELS OF INTERSTATE COMMERCE SHOULD BE GUARDED
FROM INFECTION.

To properly guard the interstate trade, it is also necessary to extend

the provisions of the act of May 29, 1884, so as to prohibit the ship-

ment of diseased animals or infected stock upon railroads (1) that

form a part of a line used for transporting stock from one State into

another; or (2) which use cars that are allowed to go into othei- States

;

or (3) which transport animals to stock yards that are in the channels

of interstate commerce. The law as it stands gives its whole attention

to diseased or infected animals, but infected cars and infected stock

vards are not given consideration. If, for example, a railroad coin-

Danv knowingly ships animals affected with a contagious disease from

anv part of the State of Illinois to the Union Stock Yards at Chicago,

although they deliberately infect the channels of interstate commerce

and endanger the stock interests of the whole country, there is appar-

ently nothing in the Federal law under which they may be punished

A^case'of ttie kind just mentioned has actually occurred during the

past summer. Cattle known to be infected with Texas fever were

shii3ped from a point in Illinois to the Chicago stock yards, and when

the Ailroad company was requested to disinfect the cars mwhich these

animals were shipped they refused asking the department to point

to the provision of the statutes which compelled them to do so, as they

had not shipped the animals from one State into another. So long as

these fatal defects exist in the law, how can we guarantee our export

cattle as free from Texas fever infection, or our export sheep as free

fiom scab? And yet the very existence of this export trade depends

uDon the complete exclusion of contagion m all forms.

The losses from contagious diseases of animals m this country due

toT^e lissem nation of !he contagion through stock yards arid cars is

not fully appreciated, and is certainly enormous. Most of the oi^^^

breaks of hog cholera originate from hogs purchased m the markets

anT sMpped for feeding Most of the cases of foot rot, scab, and

??taffever ai-e also accounted for in this way. There is consequently

L muchTepending upon the purification o^

that I unhesitatingly invito your early attention to thib subject.

IMPORTED AND EXPORTED HORSES SHOULD BE INSPECTED.
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swine. Unfortunately tlioro is no uuthovity i]i the law for sneh inspec-
tion, and horses are allowed to enter tlie coimtry without an3' sanitar5'-

supervision. This trade, as at i5resent conducted, is therefore a menace
to the animal industry, and I renew the recommendation of iny last

report that the subject be brought to the attention of Congress, witli

the view of securing additional legislation. If such imported animals,
on inspection, are found affected Avith a dangerous contagious disease
thej^ should be refused entrance and either slaughtered or i*eturned to
the eountrj'' whence tlic}'^ came.
Horses for export should also be inspected and certified the same as

are other species of animals. Our exports of horses are becoming quite
heavy, and the lack of inspection should not be allowed to stand as a
reason for other countries to prohibit the trade, particularlj'- as the
inspection may be conducted by the force already in the field and witlx
no appreciable increase in the expenditures. The question of contagion
has already been raised b}^ certain foreign countries in connection with
exported horses, and it can not be properly met by this Government
xintil authority is given by Congress to inspect and certify healthy
horses and reject those affected A^ith contagious disease.

EXPENSES OP QUARANTINING IMPORTED ANIIIALS.

The act of August 30, 1890, provides "That the Secretary of Agri-
culture be, and is hereby, authorized, at the expense of the OAvner, to
place and retain in quarantine all neat cattle, sheep, and other rumi-
nants, and all SA\ine, imported into the United States." There is,
however, no means provided in the law by AAdiich the expenses of quar-
antine may be collected in case the OAvnei- ^refuses to pay. It has been
assumed that the expenditures necessary for the feed and care are a
lien upon the animals, and that, in case of the OAvner's refusal to pay,
the animals may be sold and the proceeds used to defray such expenses!
The experience of the past year has shown, however, that in the absence
of specific legislation authorizing the sale of the animals cmbarrassiug
complications may arise. It is desirable, therefore, that the law should
be amended so as to giA^e a lien upon imported animals for the quar-
antine expenses, and authorizing their sale at the expiration of the
quarantine period in case such expenses are not paid. This provision
should also apply to animals smuggled across the boundary and after-
wards captured and quarantined, as well as to those Avhieh have in
any other Avay evaded the requirement for inspection and quarantine
at the port of entry.

MEAT INSPECTION—SOME SUGGESTIONS FOR THE IMPROVEMENT OF
THE SERVICE.

_

It has been shoAvn above that during the last fiscal year there Avere
inspected more than 18,000,000 animals at the time of slaughter This
demonstrates the rapid extension of the meat-inspection service, and
^^'}^f\^^r. ''""'T 'T^f'^^? ^lien the proAisions of sections
2 and 3 of the act ot March 3, 1801, as amended in the act of March 2I8J0, must be strictly enforced. Briefly, these sections provide thatno beef shall be exported unless the cattle from Avhich it is producedare inspected before slaughter, and a certificate of inspection accom-

?.L ? f «lf^"glitor m case the meat made from them is to boshipped from one State into any other State.
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These provisions are luandatory
;
they apply to the whole country,

and as the trade and other interests involved are enormous there should

by all means be made an ettort to perfect the law before they are put

into effect. The amendments which I would suggest to perfect the

meat-inspection law (act of March 3, 1891) are as follows: Section 2

should be amended to read

—

That the Secretary of Agriculture may also cause to be made a careful inspection

of all live domesticated animals the meat of which is intended for exportation.

The object of withdrawing the mandatory language and making this

inspection discretionary with the Secretary of Agriculture is to avoid

a demoralization and possible ruin of a part of the export trade which

can not comply with the requirements of this section. Inspected beef

is purchased in the carcass by retailers who sell at retail the portions

suitable for their trade and dispose of what remains to packers, who

cure it for export. This meat, although inspected at the time of

slaughter, loses its identity before it reaches the packer, and unless

some satisfactory means of marking the individual cuts can be devised

it will be impossible to certify it, and consequently it can not be

^'"^Thei^e^is also a large quantity of beef prepared in small slaughter- .

houses where there is no Federal inspection, and where from the smali

business done by each individual plant this inspection can not be

established. Particular cuts of this meat which are not salable in the

local trade are packed for export. The law as it stands would entirely

prevent this trade.
. ^ . .

There is also a market for uninspected meat m certain countiies

where the people are willing and desirous of purchasing it upon the

reputation of the packers. There is apparent reason why this

trade in uninspected meat should be prohibited by the United States

when the countries consuming it are satisfied with it To do this will

reduce our export trade without securing any benefit m return, it is

forcing inspected meat upon the inhabitants of other countries where

inspection is not desired, at great expense to ourselves, aiid at the

same time forcing the undesirable cuts and uninspected meat upon om

local markets to be consumed by our own citizens.
„,.^tPction

The foreign trade should, however, be given ample piot^ection

There should be an inspection maintained to include the meat of aU

species of animals, in order that any country ^^Jich desires only

iSected products might provide in its laws for the prohibition of

t^e iiSpected. Exporters should also be required to plainly mark

all plckales of meat in such a way as to indicate the species of ani-

mal from which it was derived, and a penalty should be provided for

failin- in this or for incorrectly labeling it. This it appears to me

ifas far as we are called upon to go in protecting the citizens of other

coSntSes There should be the same authority for inspecting and

certifying other kinds of meat for export that is S^^^n for ^ef JJ^^
trade is jxist as important and there are the same reasons toi lequu-

"^^^^^e of section 2 which P-l^i^^
fttSe

ance to any vessel having on board beef not certified, should, it

suggestions are accepted, be stricken out.

provision.
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Section 4 should give authority to treat condeuined meat in such a
way as to absolutely prevent its being sold and used for human food.
There is very little gained by condemning meat unless it is at the same
time satnrated Avith coal oil or carbolic acid, or rendered in the fer-
tilizer tank. The inspector may require a condemned carcass to be
removed from an abattoir, but how can he prevent its being returned
by an unguarded door, or during the night, and used in the interstate
trade ? It would be impossible in most cases to identify such con-
demned meat, and if it were shipped to another State in violation of
the law the shipper could not be convicted.
The only way to make the inspection entirely satisfactory is to pro-

vide that whenever and wherever unwholesome or diseased meat is
found by the inspectors it shall be made inedible, and the community
in that way protected from its subsequent sale as a food product. The
theory of the law as it was enacted, no doubt, was that the penalty
provided was suflacient to prevent interstate and export shipment of
condemned meat and that the local aiithorities should prevent its sale
withm the city and State where the slaughtering is conducted. Experi-
ence m the endeavor to enforce this inspection shows that the pro-
visions of the law are not adequate to prevent the interstate and for-
eign shipment of condemned meat, and the Department has been com-
pelled to instruct its inspectors to see that it is tanked, or in case of
refusal to do this the firm conducting the business is required to make
a statement showing what disposition is made of it. In this way a
partial remedy has been found. On the other hand, it has been made
plain that m most cases the local health authorities can not be reliedupon to take charge of the condemned meat and cause its destruction
Ihe best equipped municipal boards are those of the large cities

but even these seldom have more than three or four men available for
the meat-inspection service, and they are all needed at establishments
which slaughter for local consumption. Too often, as experience hasshown, the municipal inspectors know little if anything concerningthe diseases of animals. They appear to be selected because of thei?
skill and activity m other lines of effort. They belong to the class ofmen who delight to magnify their office. When an attempt is made tocooperate, they take issue with the Federal inspectors as to their deci-

^n^'.'ifo'''^'^ ^^'?°'l-Pf^f''^ meat which has been condemned and

caSseTfH?tln'h ^ Pa««ecl- Such an attitude at oncecauses friction brings discredit upon the inspection, makes effective

nuTwlTn^'*^'? Department and the health boards impossible!

tTon IrattemptT^
satisfactory condition than where noLopera^

If the local health boards would accept the decisions of the Federalnspectors as final, and instruct their inspectors to see that all con-

oSn an^fa^^^^^^^^^^^ ''''T''' '
^''^''''^^ conflicts of

f£ cJrnf^vffi T. ^^'J""^'^^ ^ould come from cooperation andthe great difficulty as to what should be done with condemned meatwould be largely overcome. The writer has endeavorTto secin e such
?S?TrHry'"^*^"^ and at the recent meeting S thfin eiican

mUtee on nnTmtf.r
'""'^"^ presented a report, as chairman of t^e committee on animal diseases and animal foods, urging the value niidnecessity of cooperation to prevent the sale of meat froni d spntoHanimals. As nearly all the local health boaXaJri epresentec Sassociation named, there is reason to hope that s me o^f them w 11 c. ethis matter more attention in the futuri than they have in tie past
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The city inspectors are generally embarrassed in very much the same

way as are those of the Bureau of Animal Industry. The latter are

instructed that if an abattoir company insists upon soiling condemned

meat within the State where slaughtered it has a right to do it, sub-

ject, of course, to local regulations; while the city inspectors are

instructed that meat which is not offci'ed for sale within the city does

not come under their j urisdiction . The superintendent of the abattoir

may, consequently, say to the Federal inspector, "I shall sell this

condemned carcass within the State," and to the city inspector he

may say, "This meat is for shipment to a distant part of the State."

As the State boards are seldom, if ever, represented by an inspector,

the condemned meat goes upon the market in spite of Federal and

municipal cooperation. Worse than all, when the carcass passes

beyond the sight of the inspectors the condemned tags are removed,

it is sold to innocent parties, and may then be shipped to another S^tate,

without anyone being legally responsible for violating the act of March

3,1891. . . -,^1 • •

A"-ain there are large abattoirs which are situated beyond the 3 uris-

diction of the city boards of health, in sparsely settled districts, where

there are no local health officers, and where the community can not

afford to maintain an inspection service. Such communities may not

be interested in destroying the condemned meat of the abattoirs.

These establishments are operated primarily to prepare meat lor the

interstate and export trade. The condemned meat, which is excluded

from interstate trade, may be shipped to the nearest city withm the

State and there sold as sound and wholesome, ihe municipality

where the abattoir is operated is not injured; on the other hand a

maiority of its citizens are directly interested in the success of the

Dlant and any local regulations are more likely to be enforced for the

protection of the abattoir than for guarding the health of other sec-

tions of the State or country. . Here also, unless the Federal inspectors

are authorized to require a proper disposition of unwholesome meat,

it mav find its way to market.
. • i

Each State might provide an efficient method of cooperation by

enacting legislatiSn making it illegal to sell for human consumption

within the State any meat condemned by the Federal inspector.s or

any meat prepared from animals condemned by such inspectors unless

?he animals are held a sufficient time before slaughter to enable them

to recover and become fit for the production of fooa products. This

would obviate the necessity for applying a State «^eat-inspection ser^^^^

ice to the abattoirs which have Federal inspection, and by leading

the enfm^ment of the law in the hands of locaVfthonties already

constituted, the full benefit of the inspection could be secured at ^ cry

'^¥^eTnlT'eason which occurs to me why this plan of cooperation

may not be adopted is the uncertainty of its bemg ''^<^«^pted b, a 1 of

fho St-ites or bv any considerable number of them. No States Imo

yet shown a disVosition to take such action-possibly because it has

not been suggested from the proper sources
^.pot-insnection

The problem, however, is a very urgent one,
s^^^^^

sei v ce will not be in a satisfactory condition until it is soh ed- Sta «

LgiXtron authorizing cooperation would ^^^^^^^^^^^
foT- its consummation, even if taken up at once and piessed lonA aid as

^tnKStion of affairs as we find them t^ay aiul we «in

not expect any great change in the near futuie except Dj lecteiai
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legislation, tlio simple exclusion of oonclomned meat from interstate
sliipnients at the abattoii- means that it will bo sold, locallj^; it will go
into the hands of innocent parties, lose its identity, and may possibly
be shipped to other States. The only result that would be reached l)v
the Federal inspection, under such regulations, Avould be to take the
diseased meat out of the export and interstate trade at the abattoirs
and throw it upon the local market, to be finally sold for consumption
within or without the State, as the inclination of the dealers may decide.
Is it fair and just that the Federal Government should conduct an
inspection which takes the diseased meat from the trade of one por-
tion of its citizens and allows it to be sold to other citizens ? Is it

desirable to maintain a great meat-inspection service which simply
takes the unwholesome meat from certain channels of trade and throws
it into other channels? A service conducted in that way must soon
become a byword and a reproach to our citizens and a reflection uuon
our intelligence as a nation.
The Department has in the past prevented the sale, even for the

local trade, of the condemned carcasses of animals slaughtered in abat-
toirs where inspection existed. It has done this by regulations not
specifically authorized by the law and by threatening to use its power
to expose those firms which would deal in that class of meat. As the
inspection is extended, however, firms with less reputation and those
niore unscrupulous are involved, and it is becoming more and more
difficult to protect the consumers.

NEED OF ADDITIONAL LEGISLATION.

The facts above referred to indicate conclusively that more power
IS needed for the proper administration of the meat-inspection service
It IS not a question of destroying property. The condemned meat
need not be destroyed, but the owners should be compelled to use itm a legitimate manner, viz, in the manufacture of fertilizers and
grease. It is not proper for use as human food and it can not be sold
for that purpose unless this is done fraudulently. To saturate srch
meat v.^it'h a nauseous compound like carbolic acid, which would enable
anyone to detect it at once, would not detract from its intrinsic value
but Avould prevent its fraudulent sale. The same may be said of actionreqiurmg it to be immediately rendered into fertilizer or other similar
products. There is in my opinion no good reason for allowing com-
pensation m such cases, as the owner obtains all that the carcass
IS actually worth. In addition to authorization for the Department
to require the proper disposition of condemned meat there should be

?e-uhitions
""^ dispose of it according to the Department

I would, in addition, suggest that a section be added to the law pro-hibiang, m the absence of the inspector, the operation of abattoirs

shouhl'bF^fnf
^^S^^tai^ed, and also providing that such abattoirs

11 ^^^^'^ ^'"'^'^5^- Tliese requirements are necessarv to

rerrnsnecwf T?
o""'^' ''"^

^^^T'""^
«^i^^ed with that which'hasbeen inspected. There are some abattoirs which have shown adis-

Sunday without notifying the inspector. It is hardly necess-irv to

ffr' «^ slaughter nuiv bo disposed ofwhen the plant is operated at such irregular hours.
^

I ho desirability of allowing the members of the inspection fojve to
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have their Sundays free from the duties and cares of this responsible

and arduous service, except possibly in cases of great emergency, is

certainly too apparent to need argument.

Finally, I Avould urge the addition of a section to this law prohib-

iting'- the ' importation of the meat or meat products of any of the

doniesticated animals for consumption in the United States unless

the animals from which it originated have been inspected by the gov-

ernment of the country in which the slaughtering was conducted, and

unless the meat is accompanied by a certificate of inspection showing

that the animals were free from disease and the meat sound and

wholesome. Such a provision is required to protect the health of the

people of the United States. We have now a great meat-inspection

service to protect our citizens from diseased and unwholesome meat

DreiDared from animals slaughtered in this country, but an abattoirm
Canada may ship to our markets the meat of all their diseased ani-

mals, and we have no means of protection.
. , , „ ^

In the same way trichinous hams may be shipped here from trer-

manv or bologna sausage from Belgium or other countries, where it

is asserted they are made from the flesh of diseased horses and other

^^It can hardly be considered as otherwise than absurd for this Gov-

ernment to maintain such a rigid system of inspection for its domestic

Selts and allow the meat products of the whole world to enter our

markets freely without any inspection.
n^y,^

The countrv continues free from contagious pleuro-pneumoma The

efficiencv of the stock-yards inspection and the large number of cattle

examS at time of slaughter permits this statement to be made in

sl^owthe rapid development

of the meat-inspection service and the exportation of microscopicaUy

inspected pork

:

Table shoioing the number of animals inspected for abattoirs, by fiscal years.

1891. 1892. 1893. 1894. 1895.

83, 891 3.167,009
57,089

583, 361

3,923,174
92,947
870,513

3,863,111
96,331

1,020,764
7,964,850

3,752,111
109,941

1,344,031

13, .576, 917Sheep --

Hogs
83,891 3,809,459 4,885,633 13,944,056 18,783,000

Table shoioing exports of microscopically inspected pork, by fiscal years.

To countries requiring inspection ....

To countries not requiring inspection

Total

1892.

Pounds.
23,035,698
16, 127, 176

38,153,874

1893.

Pounds.
8,059,758
12,617,653

20,677,410

1894.

Pounds.
18,845,119
16,593,818

35,437,937

1895.

Pounds.
39.355.2:»
5.r39,368

45,094,598



TRANSACTIONS OF THE BUREAU FOR THE FISCAL YEAR ENDED
JUNE 30, 1896.

WORK OF THE INSPECTION DIVISION.

MEAT INSPECTION,

The inspection of all the animals slaughtered in the United States
for human food the meat of which is to be shipped in the channels of
interstate or foreign commerce is a task of such magnitude and
requires a service of such proportions that it requires years to build
up and train a suflacient force and extend its operations over om* entire
territory, as contemplated by the law. The work of this division has
therefore, been progressive, and the meat inspection at the abattoirs'
which in 1892 included but 3,800,000 head of animals and in 1893 but
4,885,000, has in 1896 been applied to the enormous number of 23,275 -

000. In addition to this abattoir inspection, there has been an inspec-
tion m the stock yards of animals going to abattoirs in other cities, or
which have been purchased by various buyers not having other
inspection, to the number of 12,641,000. The inspection force of the
iiureau has, consequently, made an ante-mortem inspection during
the year of a total of 35,917,000 meat-producing animals. This has
been an increase of more than 50 per cent over the preceding yearThe number of abattoirs and cities at which inspection is conducted
has nearly doubled within the year.
There must be a still further increase of the inspection service, foralthough by far the greater part of the meat shipped from State toState or to foreign countries is inspected, there is still a considerable

quantity which is not reached. The consumer of our meats in other
countries may be easily protected from that which is uninspected by
fr.ln?^r

of l^is government requiring all imported meats to bearinspection marks, but our own citizens do not yet receive such an
Zi f

protection, as the inspection is not sufiiciently extended towairant a prohibition of the interstate shipment of all meat that hasnot been inspected. American consumers may, however, demand ofthe retailers of meats that only the inspected article be sold t^ themand they can satisfy themselves that this is done by examininrthetags and stamps which are put upon it for identification
^

31
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The meat-iiispoction force is now a very efficient one. A large pro-

portion of its nicnibers are able and experienced men, and the addi-

tions made by appointment from the eligible list upon certification by

the Civil Service Commission have been notably superior to the men

obtained before this force was brought within the classified service.

The discipline has also greatly improved since the merit system was

'^*^Wi\i?this efficient force at our command it has been possible to

c^reatlv extend the system of ante-mortem inspections in the stock

vards and to embrace all of the important centers of the live-stock

trade The animals entering these yards are inspected and those

found to be diseased or in a condition unfitting them for the produc-

tion of wholesome meat are marked with a condemnation tag, showing

that they have failed to pass the inspection. Such animals are held

foffirture disposition, and as a large proportion of them have been

rejected on account of pregnancy they and their young are alio ed

to be shipped to the covmtry in order that they may be fed until in a

suitable condition for slaughter. Of the condemned animals which

S-e not returned to the country, some die in the pens, others are

released after they have been held until their condition has improved,

bi t the greater part is slaughtered, and if the post-mortem examina-

tion confirms the diagnosis that the animals are m a diseased or

unwholesome condition the carcasses are disposed of m such a manner

fh Jit til pv can not be utilized for human food.
, . -,

Below^is a state of the ante-mortem work at the f^ttoif^^nd

stock yards. The figures in the first column approximate tlie actual

numbei of animals inspected for abattoirs having Government mspec-

IVon and inchides those inspected in the yards for such local abattoirs

?ml thoseYnS at the abattoirs in cities where there is no yard

inspection. The second column gives the additional nunibei- of

insSons in the yards on animals not purchased for the official

Xttoi rfn those ci^ and does not represent the actual number

ts^e^teVVi t^^^ reason that, as the inspection is made at the scales

the animals may change hands several times, being weighed on

:ait'cS?tL saL animal may P-^,fPj^S .UhTt t"^^^^^^
The number of animals rejected as unfit for ^^ocl . at the^^^^^

ante-mortem inspection is given under the heading Animals con

^ThUe'lhe exact number of individual live
^-^.^l/^/S^JfJ^^

tern in the stock yards inspection.

Ante-mortem inspection.

Cattle
.Sheep
Calves
Hogs

Total

.

Number of inspections. Animals condemned.

For ofiBcial

abattoirs
in cities

•where the
inspection
was made.

For abat-
toirs in

other cities

and misccl-
ianeous
buyers.

Total.
At abat-
toirs.

In stock
yards.

Total.

4,050,011
4,T10. ISK)

• 213,575
14,801,983

8,479,512
1,008,094

101,271
7,4.53,603

7. .529. 523
0,318.284
314,840

21.754,830

333
(»2
47

11,889

22.123
12..5;B

2,790
39.083

23..<S8

13.235
2.837

.50.981

23,375,739 13,041,740 35,917,479 12,801 70.538 69.399
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Last year tlio nmnber of animals inspected for abattoirs having
oflficial inspection was 18,783,000, and tlio total number of ante-mor-
tem inspections made was 2o, 885, 721. There has been an inci-easo,

therefore, in the number of animals inspected for abattoirs where
inspection was maintained of 4,492,739, or nearly 24 pei* cent, Avhich
is due principally to the extension of the inspection of sheep where
it had not been possible to do so before. The increase in the total

number of inspections is 12,031,758, or over 50 i>ev cent.

Following is a table sliowing the number of animals inspected at
time of slaughter and number of carcasses and parts condemned

:

Post-mortem insjjection.

Number of inspections. Carcasses condemned.
Parts of
carcasses

con-
demned
at al)at-
toirs.

At abat-
toirs.

On ani-
mals con-
demned
in stock
yards.

Total. At abat-
toirs.

Stock
yards
inspec-
tion.

Total.

Cattle.
Sheep
Calves
Hogs

Total

3,985,4S4
4,029,790

2.56, 905
14,250,191

9,977
3,-546

931
28, 028

3,995,461
4,633,342

257, &36
14,,?78, 219

4,886
2,794
376

31,178

3, 871
1,.541

761
15,011

8,757
4,335
1,037

46,189

6,798
243
33

33,930

23,123,376 43,483 23,164,858 39,134 21,184 60,318 41,003

Last year the number of post-mortem inspections reported was
18,883,275.

There were 13,289,080 quarters and pieces of be6f, 328,589 carcasses
of hogs, 151,959 sacks of pork, 3,516,890 carcasses of sheep, and 183,085
carcasses of calves tagged or otherwise marked as inspected meat.
Of these there were exported 1,030,334 quarters and 16,818 smaller
pieces of beef (equivalent to nearly 200,000 cattle), 349 carcasses of
sheep, and 3,281 carcasses of hogs.
The meat inspection stamp was affixed to 3,097,701 packages of beef

and 0,034,105 packages of hog products; 03,313 of the latter contained
microscopically examined pork. There were issued 15,211 certificates
of inspection for meat products, of which 3,481 were for microscopic-
ally examined jDork.

There were sealed 11,855 cars containing inspected meat in bulk for
shipment to establishments having Government inspection and to
other i)laces.

The cost of this work was -ii!341,456.24, or 0.95 cent for each ante-mortem inspection, and covers the expense of all the subsequentwork of post-mortem inspection, tagging, stamping, and issuance of
certificates of inspection. In 1895 it was 1.1 cents, in 1894 it was 1*
cents, and in 1893 it was 4J cents.

*

Table showing mcvihe,' of ahattoirs and cities tvhere impection was maintained
ditrmg the fiscal years given.

Fiscal year.

18Q3...
1893...
1894 ...

1895 ...

1896 ...

Number
of abat-
toirs.

38
37
40
55
103

Number
of cities.

13
10
17
19
36
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MICROSCOPIC INSPECTION OF PORK.

The following table shows the exports of microscopically inspected

pork, 1892-1896:

Fiscal year.

1893.
1893.
1894.
1895.
1896.

To countries
requiring
inspection.

Pounds.
23,035,698
8,0.59,758
18,845,119
39,a55,2;5()

21,497,331

To countries
not requiring
inspection.

Pounds.
16,127,176
13,617,(i.53

16,5!»3,818

5,739,368
1,403,559

Total.

Pounds.
38,153,874
2(J,677,410

a->,437,937
45,094,598
22,900,880

The great decrease in the exports this year as compared with last

year is probably dne to less favorable conditions The exports for

1 895 wei?e nnusxmlly heavy, biit if we compare with other years it will

be seen tlat the shipments' to countries requiring the inspection were

than in 1893 and 1894, and not materially different from 1892.

ThrsWpment of microscopically Inspected pork to countries not requir-

ing this inspection has been intentionally discouraged, as the expense

'''Tlfr:Zim^^^ -d 510,355 pieces examined, making

a S^of 979,380 specimens inspect^ed_ by ^e^microsc^^^^^^^^

$60,485.93, an
of

11,100 samples contained trichina. .^^^
t oof ^ranr thp

nu
4 9 cents- in 1894 it was Of cents, and in 1893 it was 8f cents.

The cost of the microscopical inspection per pound of inspected

meat exported was 0.264 cent; in 1895 it was 0.2 cent, and m 1894,

tNlr-The cost per pound, as
^^^^^^^^^^^^^^i H^^S'^^oAel

dividing the cost of the work 'ji^^g
J«,f„ found can not be

This method is objectionable because the ti^^a^^^^^
^^^^^

found by it, for the reason that the me.^^^^^
first six months

exported for several months. To ™o\^ cost $40,637.01;

th^cost was $19,848.93- pound^ejport^^^^^
^.^^ '^^^ first period

pounds exported, 12,408,700, maKing the meat examined during

INSPECTION OF VESSELS AND BXPOET ANIMALS.

There were 819 clearances of vessels carrying
«f

Ll of these vessels 'fZlh'Z

^oZTT^Zl^'^^orcl^^l^^s ot inspection of export anL

mals issued was 1,393.
^TKsnPction of domestic cattle

Ja^::,i:::.X:T.^:Z^^^^^^^ and previous

All of these

years

:

Fiscal year.

Cattle.

Number
of

inspec-
tions.

Sheep.

Number
re-

jected.

Number
ox-

ported.

Number
of

insiDBC-
tions.

Number
re-

jected.

Number
tagged.

Number
ox-

ported.

815, 882

6,57.756

725,243
611,542

1,303
1,060

184
292

377,639
324.339
,360,580

280,570

365.345
324,299
363,535
289.240

733,657
704,044
135,780

893
179

422,603
KG, 808
85,809
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During the year the number of Canadian cattle exported from
American ports was 1,482; number of Canadian slieep, 10,512. Last
year tliere were 1,834 cattle and 38,873 slieep from Canada.
The percentage of loss in the shijjments of cattle and sheep to Lou-

don, Liverpool, and Glasgow, where inspectors of this Department are
stationed, is about half that of last year. The number of cattle
inspected after landing was 348,833; the number lost in transit was
1,107, or 0.32 per cent, against 0.62 per cent last year and 0,37 per
cent in 1894. The number of sheep inspected was 389,534, and 4,587
were lost on the voyage, a percentage of 1.16, compared to 2.7 in 1895
and 1.29 in 1894.

The cost of the export inspection and the Texas fever work, which
includes the inspection of live stock imported from Mexico, was 1107,-
273.07. Taking half of this sum as the amount chargeable against
the inspection of animals for export, the cost of inspecting the 787,948
cattle and sheep exported would be 153,636.54, or 6.8 cents per head.
Last year the average was 7.74 cents, and in 1894 it was 10.75 cents
per head. The number of individual inspections made on these ani-
mals was 1,549,539 in this country and 738,367 in Great Britain, a
total of 2,287,906. This gives an average cost of 2.34 cents for each
inspection, against 2.66 last year.

SOUTHERN CATTLE INSPECTION.

During the quarantine season, from February 15 to December 1,
1895, 47,082 cars, containing 1,224,715 cattle, from the infected dis-
trict were received and inspected at the quarantine pens in the vari-
ous stock yards, and 45,390 cars were cleaned and disinfected under
supervision of the inspectors.
Orders issued by the Secretary of Agriculture modifying the regu-

lations governing the importation of live stock admitted cattle from
Mexico, after inspection, for immediate slaughter or for grazing below
the quarantine line, subject to the regulations applying to the native
cattle of the infected district. Under these orders there were 219,814
Mexican cattle imported and inspected during the year.

INSPECTION AND QUARANTINE OF IMPORTED ANIMALS.

The number of animals imported and quarantined during the year
was as follows

:

St. Denis, Md
Garfield, N. J
Littleton, Mass
Vanceboro, Me
Newport, Vt
Buflealo, N. Y
Port Huron, Mich.

Total.

Quarantine station. Cattle.

6i

1
10

380
10

i56

Sheep.

45
265

7

317

Swine.

23

30

There were also at the Garfield Station 12 camels, 1 goat and 1
deer, making a total of 816 imported animals held in quarantine for
the prescribed period.
The number of animals imported from Canada and inspected, not

subject to quarantine, was 317,038 sheep, 216 swine, 151 cattle, akd 2
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deer. There were also iuspected 2,1G8 sheep, 42 hogs, aud 3 goats

imported from Mexico.

Table showing number of Mexican cattle inspected at ports of ent-ry by Bureau of

Animal Industry, fiscal year endvncj June 30, 1890.

Months.

July
Angust
September
October .--

November
December

.

Jamiary..-
Fobrnary .

.

March
April
May
June

San
Diego.

El Paso.

384
259
340
182
354
08

104
318
32
398
102
130

2,413

133
103
153

1,009
19, 939

29, o;i9

14, 304
0,394
3,188
4,7)8
1,000

108

Laredo.

79,070

7,184
3,4!)0

1,384
498

4,898
4, 149
2,159

Nogales,

3,035
3,381

787

39, 831

3, 783
18,331
9,030
5, 363
7,424

448
1,333
7,1/3

Browns-
ville.

Eagle
Pass.

54,059

726
2,241
3,126
2,314
1,287

770
487

1.333
3,748
3,614

264
474

20,390

3,159
5, KiO
4,209
3.319
2,7S)
3,941
3,2.56

3,388
ail

2,771
596

33,845

All ports.

11,576
11,218
y,2l7
10,084
47,:»4
47,593
25, .573

18,7.57

9,793
14,9a5
10,492
3,213

219,814

For the purpose of comparison the following tables are given:

Table shmchuj the number of animals inspected for abattoirs having inspection.

Fiscal year.

1891.
1892.
1893.
1894.
1895.
1896.

Cattle. Calves. Sheep. Hogs. Total.

83,891
3,107,009
3,932,174
3, 863,111
3,753,111
4,050,011

83,891
3,809,459
4,88.5.0-33

12,944,056
18,783,000
23,275,739

59,089
93,947
96,331
109,941
313,575

583, 361
870,513

1,030,764
1,344,031
4,710,190

7,964,850
13,576,917
U, 301, 963

the 'Civil Service Commission.

Year.

Inspectors and
assistant in-

spectors.

Stock examiners
aud taggers.

Clerks.

Micras-
copists.

Assist-
ant mi-
crosco-
pists.

Labor-
ers.

Total.

Total.

Civil
service
appoint-
ments.

Total.

Civil
service
appoint-
ments.

Total.

Civil
service
appoint-
ments.

1893
1893

33
33
40
51
77

151
163
199
333
387

11
6
G
13
17

7
9
7
5
4

143
177
171
195
183

30
31
16
33
11

375
418
439
527
5791894 .-

1895
1896

14
40 76 4

The effect o( plaeing ^^^^^,^^^^^^^^^^1:^^
service has been ^'«'T > »>!'l-«^ ii ine^^^^^^^

employees
mg its discipline. f^»XlT-^^^o^ -^^^^^^ '>^^"''"'' °^

ca?e and fictcUty v-itU ^vhicl. his duties are performed.
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WORK OF THE PATHOLOGICAL DIVISION.

The most iiuportaut work of this di\dsioii duriug tlie year lias been
an experimental stiid}^ of Texas fever, with a view to discover a method
of making animals Avhieli are shipjjed to the infected district iuimuno
from the effects of the disease. A nnmber of animals have l)een treated

by placing ticks npon them at a season of the year when the disease
develops in a mild form, and others have been inoculated with blood
from affected animals. The cattle so treated were shipped to the
infected district early in the summer, together v>dth other animals that
were not made immune, and they have shown a very marked jjower of
re.sisting the contagion. It is hoped that by treating animals accord-
ing to tills plan it will be possible to take them to the infected district

for the imj)rovement of the herds, and that the serious losses which
have occurred in the past under such circumstances will be avoided.
Experiments have been continued during the year in the hoj)0 of

securing a mixture that coxild be used as a dip for the destruction of
the ticks which disseminate the contagion of this disease. ISTo mixture
has been found which gave complete satisfaction, but there is reason
to believe that by continuing the investigations a plan will be devel-
oped by wliich the cattle can be freed from these parasites before they
are shipped from the infected district. A successful method for accom-
plishing this would be of such gi-eat importance to cattle raisers in the
infected district that the experiments should be continued until definite
results are reached.

Investigations have also been made of the disease known as rabies,
particularly as it is discovered in the District of Columbia and vicinity.
These investigations show^the disease to be jnore prevalent than is
usually supposed, and indicate the necessity of giving information
which will enable those interested to identify the disease when it exists
and adopt proper preventive measures.
An investigation has also been made of the peculiar disease of

Florida and adjacent sections, popularly known as "leeches," and
interesting results have been obtained. Full information concerning
the investigations of this division will be found in special articles
accompanying this report and iu the bulletins issued from time to time.

WOBK OF THE DAIRY DIVISION.

_

The dairy division was established July 1, 1895. Its work has con-
sisted during the year in making a survey of the dairy industry of the
United States and collecting such information as was needed for form-
ing ail intelligent idea of the magnitude, condition, and needs of the
dairy industry. A number of bulletins have been issued, 'for which
there has been a great demand, and mucli satisfaction lias been
expressed by those interested in dairy matters that the Department of
Agriculture has established this division.
There is undoubtedly a great opportunity to assist those engaged in

dairying by the collection and dissemination of information relating to
this important industry. During recent years there has been a great
development m dairy matters, many valuable discoveries have been
made, and methods radically changed. This development is still in
progress, and it is essential to the prosperity of the dairy industrvin
this country that those engaged in it should have early and reliablemtormation of the devices for reducing the cost of production which
haye been successfully adopted Jiero or elseAvliere. It is the puiiK>se
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of the dairy division to collect sucli valuable infonnation, to bring it

properly to the attention of our dairymen, and to bring those engaged

in dairying in closer and moi-e helpful relations with each other.

UNITED STATES ANIMAL aUARANTINE.

The superintendents of the various animal quarantine stations

repoit the names of the importers and the number breed of each

shipment imported during the fiscal year ending June 30, 1896, as

follows

:

Animals imported into the United States from foreign^c^^^^^^ «^ quarantined,

for the fiscal year ending June 30, 1896.

POBT OP NEW YORK, N. Y.

[Quarantine station located at Garfield, N- J-]

Date of
arrival.

Name and address of importer.

1895.

July 24
34
24
24
24

Sept. 4

4
4
5
5

5
11

Oct. ir

Nov. 6
14
14
14

Dec. 28
1896.

Jan. 7

Apr. 8
16
23
33
23

June 17
17

Metcalf Bros., East Elma, N.Y ..

.do.
i5r 'G . h" iDaviVon, Millbrook, N.Y

do.

Broad street, New

Port of shipment.

Liverpool, England-

.

do

.

do

.

do

Breed and kind.

....do
A.H.Morris,*
York.

wVA°Perrin^ Rochester, N.Y . . . .

.

Robert Davies, East Toronto, Can-

J *T.*Breckeuridge, Austin, Tex

G H McFadden, 121 Chestnut

ktreet, Philadelphia.

John Mahoney, Rawlms, Wyo. ....

Wm. Rockefeller, Tarrytown, N.Y.

W. A. Seward, Budd Lake, N.J —

•

T. S. Cooper, Coopersburg,
Pa

H. D. Nichol, NastviUe, Tenn.—

.

J. T. Breckenridee, Austm, iex...

J. B. GuUlott, 1 Broadway, New
York

Victor Rodile, Coney Island -
-

H D. Nichol& Son, Nashville, Tenn

P S Peer, Mount Morris, N.Y
do

..do.

..do.

..do.

..do .

..do.
_.do.

Berkshire swine...
Dorsethorn sheep

.

Shropshire sheep..
Hampshire sheep..
Lonks sheep
Jersey cattle

Num-
ber.

.do.

.do.

Whitelaw Re"id;"New York City .

do

....do
do -—

London, England. .

Liverpool, England.
do.
do

Hamburg, Germany

-

Liverpool, England.
do

London, England ...

do
do ------

Liverpool, England

.

do

Deer
Goat --

Shropshire sheep..
do

Berkshire swine...
Ayrshire cattle

Shropshire sheep..
Southdown sheep -

.

Berkshire swine...
Dorsethom sheep -

Berkshire swine ...

Berkshire boar—
Norman cattle

Camels
Berkshire swine..
Guernsey cattle ..

Jersey cattle
Ayrshire cattle. .

-

Kerry cattle
Hampshire sheep.

12
5
14

3
4
2

1
1
10
2

4
8

106
10
3

100
2
1

8

12
1
9
13
3
12
11

PORT OP BOSTON, MASS.

[Quarantine station located at Littleton, Mass.]

1895.

Aug. 14

31

Nov. 5

M. B. I. Goddard, East Greenwich,

R I
p T Hood, Lowell, Mass ----

M B. I Goddard, East Greenwich,

R. I.

Southdown sheep -

Berkshire swine...
Southdown sheep

.

8
6

PORT OP BALTIMORE, MD.

[Quarantine station located at St. Denis, Md.]

1896.

Apr. 12 Robert Taylor, Casper, "Wyo.
Liverpool, England

-

Hampshire Down
sheep.

45
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Animals imported into the United States from foreign countries, and quarantined,
for the fiscal year ending June SO, 1S96—Contimied.

PORT OF BUFFALO, N. Y.

Date of
arrival.

IN tllxlu jblitl eitlUI t)OP5 Ul lllipul toi . lireecl and kind.
Num-
ber.

1895.

Oct. 20

20
Nov. 38

1896.

Jan. 19
Feb. 8

11
Apr. 17

30
May 8

Arthur E. Spann, Corpus Onristi,
Tex.
do

Guelph, Ontario

do

Durham cattle

Devon cattle

5

39
48

8
3

130

126
26

J. "W. Wadsworth, Avon, N. Y

Miller & Sibley, Frankliu, Pa

Owen Soxmd, Onta-
rio.

Toronto, Canada
do -- -

Canadian cattle

Jersey cattle
do do
do do do

J. W. "Wadsworth, Avon, N. Y

do.

Owen Sound, Onta-
rio.

do

Canadian cattle

do
do do : do

PORT OF NEWPORT, VT.

1895.

Nov. 27
1896.

Feb. 26

W. H. Page, Lisbon, N. H
John Lodge, Manchester, N. H

Danville, Quebec

do

Ayrshire cattle

do.

7

3

PORT OF PORT HURON, MICH.

1896.

May 6 C. F. Reynolds, Denver, Colo Gruelph, Ontario Hereford cattle 10

PORT OP VANCEBORO, ME.

1895.

Dec. 4 W. R. Finson, Vanceboro, Me. .

.

St. Croix, New Bruns-
wick.

Native cow 1

SHEEP AND SWINE IMPORTED WITHOUT QUARANTINE.

In the regulations for the inspection of imported animals, prescribed
under the authority of the act of Congress, approved August 30,1890,
it IS provided that sheep, other ruminants, and swine from North
America, when accompanied by certain health certificates and other
papers, may, after passing inspection, be admitted without quaran-
tine. These animals are imported for immediate slaughter and also
forbreeding purposes. Those imported for the latter purpose, together
with the name and a<Mress of the importer and place of origin, are
reported by the inspectors of this Bureau along the Canadian border
as follows.



30 REPORT OP THE BUREAU OF ANIMAL INDUSTRY.

Sheep and smne imporied into tha United States for breedincj purpoHes through

ports alona the Canadian border, and not quarantined.

PORT OP POET HURON. MICH.

Date of
inspoc-
tion.

18i)5.

July

S3

35
29
29

Aug. (5

a

8
13
13
14

15

10

li)

19
31
31
31
39

Sept. 4
10
14
18
20
21

^ 23

27
30
1
1
1
2
4
4

Name and address of iiiiportor.

J. W. McCrabe, Glasston, N. Dak.

.

Uriah Prevott, Greonsburg, lud..

John A. Irion, Gallipolis, Ohio....

L. Austin, Norris City, 111

William Shier, Marletto, Mich . .

.

And. Decker, Decker%Tlle, Mich.

-

Breed and kind. Port of shipment.

G. J. Campbell, Pittsfleld, Ohio

J E Coffland, Richland Center,Wis
F. C. Babbit, Boyd, Wis --------

Chris. Harvey, CarsonviUe, Mich-

-

Wesley Neeley, Brooklyn, Mich . -

G. Allen & Son, AJlerton, 111 l|shropahire sheep.
|\Oxford sheep

George McKerrow, Susses, Wis

Yorkshire swinc...
(Oxford sheep
Shropshire slieei).

.

(Southdown sheep

-

Lincoln sheep
....do
....do
Berkshire swine . . -

^Oxford sheep
ISouthdown sheep -

.

Shropshire sheep .

Southdown sheep.
Yorkshire swiae.

.

Oxford sheep
Southdown slioop.

Num-
ber.

F. W.Harding, Waukesha, Wis..

Oct.

Henry Struck, Park City, Mont. . .

-

J J Hillen. Orchard Lake, Mich.--.

J. J. Parquhar, Modoc, Ind
C. Cook, Stanton, Mich
George AUen, Greenfield, Ind

John Ross, Bucyrus, Ohio.....-..-

John Monell& Co. ,Ottumwa, Iowa

N.D. McNeil, Grand Blanc, Mich -

N. A. Gentry, Indianapolis, Ind

A. O. Fox, Oregon, Wis - - - - -
-

H. ArkeU, Port Fred Steele, Wyo- -

William OUver, Springfield, 111-...

Carey & Whisler, Wakarusa, Ind -
.
-

C. H. Hudson, Shepardsville, Mich -

D K. Hitchcock, Kendallydle.Ind..

H A. Rohr, Napoleon, Ohio.

C.C.Rice, Racine, Wis
S.F.Cole, Miles City, Mont --

S T. Rignall, Flowerfield, Mich

S W. CoUins, Cynthiana, Ky
J.F. Wearer, Sussex Wis-

—

F. W. Harding, Waukesha, Wis - - - -

Cotswold sheep
Southdown sheep . - -

f....do--
1 Oxford sheep
1 Cotswold sheep
[.Shropshire sheep

—

( ...do
4 Lincoln sheep
j Oxford sheep
Lincoln sheep
Shropshire sheep...
Oxford Down sheep
Shropshire sheep...

do -

Yorkshire swine
Shropshire sheep...
Berkshire swine
Shropshire sheep . . -

Oxford sheep
Lincoln sheep
^Leicester sheep
^Shropshire sheep..

-

Lincoln sheep
Shropshire sheep...

Lincoln sheep
do -

do
do
do -

Shropshire sheep..
Cotswold sheep

4
5
9

9
9
9
13

22
23
32
23

34

20
29
29
29
30

A. Buckman, Buchanan, ISIich

F.L. Evans, Plano.Hl -------------

Gradner & Kammerer,Brodhead,
Wis

M. Levering, La Fayette, Ind -
.
-.

S W. Hayes. Oconomowoc, Wis ...

D. Campbell, Carson City, Mich...

J. G. Massey, Rawlins,Wyo

do.-
Yorkshire swine
Shropshire sheep...

Burford, Ontario 1

Guelph, Ontario
do
do

Lucan, Ontario
St. Marys, Ontario .

.

do
Chesterfield,Ontario
Guelph, Ontario

do
Paris, Ontario
Hamilton, Ontario. .

.

Kincardin, Ontario..
Guelph, Ontario
Quebec
Quarantine
Quebec
...-do
Quarantine

i

1
Pickering, Bramp-

\ ton, and Guelph,

I
Ontario.

Guelph, Ontario
do

...-do
Ilderton, Ontario...
Woodville, Ontario—
Guelph, Ontario..
Pickering, Ontario.

.

do
London, Ontario
MUdmay, Ontario..
Brampton, Ontario.
Burford, Ontario.-.
Guelph, Ontario...

-

St. Mary's, Ontario-
Hamburg, Ontario -

do
Ilderton, Ontario
Lindsay, Ontario

—

Ailsa Craig, Ontario

-

Ilderton, Ontario.-..
do
do-- —
do-

Woodville, Ontario . -

UxbridgeandBramp
ton, Ontario.

Brampton, Ontano .

.

Newcastle, Ontario
Pickering. Ontario

T Frizzel, Brooklyn, Iowa
J. A. Irion, Gallipolis, Ohio . .

-

W. M. Bennington, Volga,. Iowa.

J.McKcnzie, Emmett, Mich.-.-

C. W. Barney, Aurora. m.

Do\rn

F. W. Harding, Waukesha, Wis .
. - -

H. F. Schwartz, Box Elder, Mont .

.

sVF^CoiorMVles'cTt'y, Moui ^

William Shiar, Marletto, iVIicU

M. Levering, La Fayette, Ind

....do

.-.do

....do
Hampshire
sheep.

Lincoln sheep
.....do
Leicester sheep

do
r---do ---
Leicester (grade)

-! sheep.
Cotswold sheep
Oxford sheep

I
Berkshire swine

I

Cotswold sheep
.-..do
....do -

Lincoln sheep
.--.do
Shropshiro sheep . - - -

....do --
Mildmav. Ontario
Watford. Ontario—

-

Quebec Quarantine

Ilderton, Ontario..
Lucan. Ontario
Forrest, Ontario..

-

....do- -.

Guelph, Ontano...
do

do
do

Ontario
do -A

Brampton, Ontario.
do

Ilderton. Ontario ..

-

London. Ontario....

....do

1
4
1

1
JO
1

333

13
1

1

13
1.5

60

44
M
1

216
70
70
3
1
1
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Sheep and swine imported into the United States for breeding purposes through
p)orts along the Canadian border, and not quarantined—Continued.

POET OF PORT HURON, MICH. -Continuad.

Dat3 of
I

inspec-
tion.

1895.

Oct. 30

30
Nov. 3

9
11
13
13
li
16
16
16
19
19

39
Dec. 2

7
11
13

13

13

17
19
19

1S96.

Jan. S

li
17
31

Feb. <t

5
PA
36
37

Mar. 3
4
10

36
37
27

Apr. 3
3

8

8
8
9

15

3-1

38
no

May 13
U

Juno i

1

Name and address of importer.

C. F. Curtis, Ames, Iowa.

R. Sangster, Monnt Pleasant, Mich.
W. C. Nichols & Sou, Ci-esco, Iowa..
A. A. Livingston, Marlette, Mich ..

.

A. I. Fox, Oregon,Wis
F.W. Harding,"Waukesha,"Wis

W. H. Dennis, Deckerville, Mich. .

.

William Grimes, Yale, Mich
W. F. Harding, Waukesha, Wis
A. B. Green, Orchard Lake, Mich..
H. E. Hiidson,Shephardsville,Mich
John Large, Brown City, Mich
W. J. Boynton, Rochester, Minn

do -

C. & W. Frazer, Green Valley, 111.

.

Gardner & Hammerer, Broclhead,
Wis.

F.W. Harding,Waukesha,Wis
John Ross, Bucyi'us, Ohio.
W. B. Green, Indianola, HI..
T. M. Crocker, Mount Clemens,
Mich.

J. V. Coltin, Casper, Wyo
G. Harding & Son,Waukesha, Wis..
F. G. Woodru£f

, Climax, Mich.
A. McKay, Edina, Mo

Breed and kind.

Shropshire sheep
Lincoln sheep
Cotswold sheep
Dorset sheep
Oxford sheep
Leicester sheep ...
Southdown sheep.
Suffolk sheep
Tamworth swine.

.

. Yorkshire .swine. .

.

Cotswold sheep
Shropshire sheep...
Berkshire swine
Shropshii'o sheep
J Cotswold sheep". . . _

I Oxford sheep."
Berkshii'e swine

do
Cotswold sheep
Shropshire sheep
Lincoln sheep
Cotswold sheep.
Shropshire sheep

do ,

do
do..

Port of fjhipment.

William Newton, Pontiac, Mieh

Alex. Reed, Port Huron, Mich
P. L. Evans, Piano, 111

John Marshall, Imlay City, Mich...
S. Bennington, Volga, Iowa

Graham & Kemmerer, Brodhoad,
Wis.

Alex. Fesler,Grindstone City,Mich
Post & Bigford, Ovid, Mich
Margaret Milen, Croswell, Mich..
Ed. Drayer, Ithaca, Mich
W. L. Carson, Ramsey, 111.
G. R. Sheats, Cromwell, Iowa
Henry Holbrook, Laotto, Ind..
P. W. Harding, Waukesha, Wis
H. A. Daniels, Clio, Mich
W. J. Carson, Ramsey, HI
G. & G. M. Boothly, Goosa Lake,"
Iowa.

E. P. Oliver, Flint, Mich
Jas. Hunter, Carrington, N. Dak
Henry L. Holbrook, Laotto, lud
George Harding. Waukesha, Wis
Thomas Price, Oblong, 111

Cotswold shefep
Shropshire sheep
Berkshire swine
Yorkshire (imp.)
swine. '

Shropshire sheep
Cotswold sheep
Lincoln sheep
Shropshire sheep...
j do
j
Leicester sheep

j Tamworth swine...
I Chester white swine
Yorkshii'e swine
Leicester sheep
Cotswold sheep

Guelph and London
Ontario.

Stouffville, Ontario

.

Pickering, Ontario .

.

Stafford, Ontario
Burford, Ontario
Ontario

do
Woodstock, Ontario

-

Ailsa Craig, Ontario.
Forrest, Ontario
Owen Sound,Ontario
Uderton, Ontario. -

.

Kenwood, Ontario..
London, Ontai-io
Pickering, Ontario .

Woodville, Ontario-
Pickeriug, Ontario .

J. O. Ducker, Albion, Mich
J. H. Thompson, Huntley, HI
J. Ellard. Jeffersonville, Ohio
H.B.Willet, Lan.sing, Mich
J. E.Coffland, Richland Center,Wis.
Henry Parr, Alpona, Mich ....

7vrM;.^'"^°^°J'i' Farwell, Mich
William Farr. Richmond. Mich

""""

4^ Campbell, Reed City, Mich..'.'.".'

S^vl^ J^? Hugo, Minn
P. D. Puller, Sutherland, Iowa

Shropshire sheep..

Cptswold sheep
Lincoln sheep
Leicester sheep
C9tswold sheep
Lincoln sheep
Shropshii'e .sheep...
Oxford .sheep
Cotswold sheep
Xdncoln sheep
.....do.
Tamworth swiiie . .

.

Berkshire swine
Shropshire sheep ..

.

Oxford sheep
Cotswold sheep
Bei'kshire swine
j Oxford swine
I Lincoln swine
Tamworth swine

do
Lincoln sheep
j Shropshire shooii,

.

I Cotswold sheep
Tamworth swine...
Yorkshire swine
Tamworth swine
York.shiro swine.

.

.....do
Tamworth swine....

Brampton, Ontario.

.

Pickering, Ontario .

.

Chesterfield, Ontario
Burford, Ontario

Clinton, Ontario
Brampton, Ontario.
Ilderton, Ontario...
Mildmay, Ontario
Guelph, Ontario

do __.

Sarnia, Ontario
..--do
Kerby, Ontario
Guelph, Ontario
Forrest, Ontario

Pickering, Ontario .

Forrest, Ontario
Ilderton, Ontario...
Shelbiirne, Ontario.
London, Ontario
Hderton, Ontario ..

.

Hes]5ler, Ontario
Guelph, Ontario
Brampton, Ontario.
Lucan, Ontario
Ilderton, Ontario
Petersburg, Ontario.

Toronto, Ontario
A lma, Ontario
Guelph, Ontario
London, Ontario..
Park Hill, Ontario .

.

Luam, Ontario
do

Petersburg, Ontario.
do

Lucan, Ontario
Paris, Ontario
....do
Sarnia, Ontario
London, Ontario
Sarnia, Ontario
London, Ontario..— do
Bruceiiold, Ontario"

Num-
ber.

8
13
10
11
10
10
10
11

3
3
1

1
3
6i
165
4
1

1
G9
14
10
1

61
54
6

34

75
36
4
1

130
35
33
3
3
3
1
3
1
8
3

07

1
,3.3

(i

1

1
5

103
15
4
3

;J6

7

4
3.3

3
0
8
2
1

1

oa
5
1
2
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* J -.-nf/i fhp TTnitecl States for breediiuj purjjoses through

PORT OF DETBOIT, MICH.

1805.

July 5
17
17
23
26
1
10
13
13
13
14

Aug

0 C. Bamer, Brecksville, Ohio

J S Taylor, Heuclerson Teiin

W. W. Wilson, Muncie, luQ

'e' G.VcComasV Sturgeon, Mo
H Buzey, Pairmount, ill .

-

W W. Wilson, Muucie,Incl -

V Meredith, Cambridge City, Ind .

d'. E. Lowell, Rising Sun, Ind

G Richardson, Benedict, Nebi

C J. Kellog, Beading, Mich

Sept,

Oct.

Nov.

Dec.

16

21
3
6
11
14
16
18
24
24
26
27
5
14
15
23
25
29
30
1
5
7
15
16
18
29
5
6
10
10
11

27

M. Williams, Muncie, Ind.

Ed. Morris, Glasgqw,Ky
William Newton, Detroit, Mich -- -

Robinson & Hagerty, Hanover, Ohio -

Coffland & LeyV^^^d.MiTwaukee, Wis

G W Shetler, Beach City, Ohio

e! Morris, Glasgow, Ky -
- -

Oxford Down sheep.
Berkshire swine
Cotswold sheep-

do
Berkshire swins
Cotswold sheep

do
Southdown sheep .-

do
Leicester sheep
Southdown sheep . -

Shropshire sheep. .

.

Cotswold sheep
Berkshire swine

—

Leicester sheep
Southdown sheep .

.

Cotswold sheep
Shropshire sheep...

do
Lincoln sheep
Berkshire swine ..

-

...do.

0 E. Emmons, *— ^ -

Robt. Lowrie, Greensburg, Pa

E. CampbeU,Oberlin Ohio -

H Phillips, Detroit, Mich
Valentine Bros., Dexter, Mich

Mr Bewick, Detroit, Mich...... ..---

fohn M\caUtim, Cass Cig, Mich. ..^

apciTse Bradford, Ovid, JM-icn.

John Hudgins, Chillicothe Ohio. .
. - -

1 T HiUer, Pour Towns, Mich
TT P Gager, St. Johns, Mich... - ..,-

Mri N^'bulver, Hamilton, Ohio

T B Thompson, Earlham, Iowa—
Gem-ge M. Hendrie, Detroit, Mich..

,
Preeport, Mkih 1^.."-- Shropshire sheep

T W°Arnoid, Washington, Ga
W C Praizer, Atlantic, Iowa

J. Hofiman, Dunkirk, Ohio

B H. Lidd, Livingston, Ala^--—-

T Whitaker, Stone Bank, Wis ...

T A McGiven, Budyai;d, Mich.-

H. Reaves, Hartsvilfe, Tenn

R. H. Hoskins, Louisville, Ky

Oxford Down sheep..
Shropshire sheep
Lincoln sheep
Shropshire sheep
Leicester sheep
Lincoln sheep-
Cotswold sheep
Lincolnshire sheep..
Lincoln sheep
Berkshire swine
Oxford Down sheep.
Shropshire sheep
Jersey Red swine

do -.

Southdown sheep . . -

Lincoln sheep-
Berkshire swine

do
do
do

f do -.

^Yorkshire swme
IJersey Red swine . .

.

Feb.

1896.

Jan. 14
15
21
22
24
5
8
8
14
37

Mar. 17
17
19
26

Apr. 14
15
16
22

May 19

June 3

L.B. Healey, Butler, Ind . .-

W H. Irvine, Anchorage, K.y

S;j%ild, Charlotte M^h^
W H Rey, RosweU, ^) . Mex
D m^^; Elm Dale, Mich

l" W Preston, Glasgow, Ky
di- Vt T„„i.„rr Annborase, KyW H Irving, Anchorage, Ky
Henry Dirkiour, Binger Ind

N B S. Roke, Glf.^1^' M^^<=^pa
N. B. Bushmoro, LinesyiUe, Pa

Berkshire swine
Jersey Rod swme
Berkshire swine
.....do --

Oxford Do\vn sheep. -
Berkshire swme
Lincoln sheep
Leicester sheep
Yorksliii-e swme
Berkshire swine

,
....do. .-—

y Chester White swme.
" do.

A g'. Wilcox, Hugo, Minn

.

Prison K Care, JonesviUe, Mich.-

A&ltuVal^°llege,Cta^^^^^
^ F ^tine Cuyahoga Palls, umo
CWesT-lemi; MaSisonv lie Ky

E E Stine, Cuyahoga Palls, Ohio

Berkshire swine
Chester White swme.
Lincoln sheep....
Jersey Bod swme
Berkshire swine

do
do - — *

1
2
1
1
2
1
1
1
1
1
1
6
1

2
4
1

1

1
1
3
4
1
1
1
1
2
1
2
15
2
2
1
2
1
1
3
2
1
7
2
1
2
2
4
1
1

2
3
2
2
18
1

2
55
3
1
1

1
1

1

3
1

1

1
1
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Sheep and mnne imported into the United States for breeding jmrposea tlirough

ports along the Canadian border, and not quarantined—Continued.

PORT OF BUFFALO, N. Y.

Date of
inspec-
tion.

1895.

Au?. 19
21
21

Name and address of importer.

"W. N. N oble, Brecksville, Ohio
L. J. Biishford, Hudson, N. Y
L. M. Reed, Burton, Ohio
W. N. Noble, Brecksville, Ohio
F. Schalfer, Newcastle, Pa..
C. H. Lyons, King.sville, Ohio
J. Blodgett, Olmsted Falls, Ohio...
J. Ct. Dam, Warren Tavern, Pa
Q. W. Chapman, "Wiuters, Cal
Wm. Ringwalt, Newcastle, Ohio . .

.

L. M. Crothers, Taylorstown, Pa .

.

do.-.
Shook Bros., Rising Springs, Ohio..
Sidney Sprague
S. G. Millard
John D. Hass

"W. J. Dale

D. Shaffer, Newcastle, Pa
W. N. Wakeman, Dalton, N. Y.
A. P. Wagner, Elizabeth, Pa. ..

Breed and kind.

J. Mortimer, Hempstead, N. Y
D. W. White, Hornellsville, N. Y..
M. J. Kuhen, Buffalo, N. Y
James Plumstead, Buffalo, N. Y...
H. M. White, Hornellsville, N. Y..
W. W. Burns, Salem, Ohio
A. A. Bates, Irwin, Ohio
Metcalf Bros., East Elma, N. Y....

do ---

John Anderson, Coudersport, Pa.

.

S. V. McDowell, Predonia, Pa
A. F.White, Hornellsville, N. Y...

Southdown sheep .

.

do
do
do.-

Shropshire sheep
do

-.-.do
Southdown sheep .

.

Lincoln sheep
Shropshire sheep
Southdown Sheep . -

do - --

Berkshire hog -

Shropshire sheep
Oxford Down sheep.
Southdown .sheep . -

.

5Cotswold sheep
^Leicester sheep
Oxford Down sheep.
Lincoln sheep
Yorkshire hog

Yorkshire boar
Leicester sheep
Yorkshire swine
Berkshire swine
Cotswold sheep
Berkshire swine
Shropshire sheep
Yorkshire swine
Berk.shire swine
Yorkshire swine t

Cotswold sheep
Shropshire sheep

Port of shipment.

Paris, Canada
Abingdon, Canada .

.

Edmonton, Canada..
Caledonia, Canada .

.

Delaware, Canada...
Maple Lodge,Canada
Woodville, Canada..
Abingdon, Canada. .

.

London, Canada
Burford, Canada
Paris, Canada
Toronto, Canada
Edmonton, Canada.

-

London, Canada -

do
Burford, Canada.

Delaware, Canada...
Durwick, Canada
Wellington, Canada.
Palis, Canada.
Caledonia, Canada. .

.

Snelgrove, Canada . -

St. Marys, Canada...
Woodstock, Canada.
Stratford, Canada...
Whitby, Canada
Uxbridge, Canada. .

.

Clinton, Canada

Num-
ber.

1
1

2
•t

1

i
1

1

1

3
3
1

1

1

1

4
3
1
1
4
1

1
4
7
2
3
1

93
1
1
3
1
9

PORT OP SUSPENSION BRIDGE, N. Y.

A. Bardwell, Corfu, N. Y
W. H. Chaffee , BrecksviUe , Ohio . .

.

J. G. Hanen, Middletown, Md
A. Cummings, Cuylerville. N.Y...
H.W.Keyes, North Haverhill, N. H
J. Wyler

,
Fredericksburg, Ohio ...

W. S. Wells, Little Genesee, N. Y.

.

J. G. Hanen, Middletown, Md.
G. J. Campbell, Trenton, N.J.

J. H. Todd, Wakeman, Ohio
W. S. Hawkshaw, Hagerstown, Md
S. D. Hewlett, Pleasant Valley, N.Y
C. Gordon, Bellefonte, Pa

W. C. Woods, Knoxville, Pa
Massachusetts Agricultural School.
Amherst.

J. G. Hanen, Middletown, Md
Daniel Lappan, Arlington, Mass

J. G. Hanen, Frederick, Md
Elliott Warren, Winston, N. O .

J. A. Andrews, Charlottesville. Va
William Wilkinson, Lewiston, N.Y
J. G. Hanen, Middletown, Md
H. W. Chaffee, Brecksville, Ohio
Mrs. J. A. Wilson, Pittsfleld, Ohio
Valentine Schenck, Southampton,
N.Y.

Aaron Bardwell, Fargo, N.Y

Oxford Down sheep
Shropshire sheep

do
-do.
.do.
.do.
.do.

do
American Oxford
Down sheep.

Shropshire sheep
do

Lincoln sheep..
American Oxford
Down sheep.

Oxford Down sheep.
Berkshire hogs

Shropshire sheep.
Yorkshire hog

Shropshire sheep
Berkshire hog
Yorkshire boar
Chester White hog..
Shropshire sheep

do
Berkshire hog...
Yorkshire swiue.

Oxford Down sheep.

Guelph, Canada
Woodsville, Canada
London, Canada
Brooklyn, Canada .

.

Pickering, Canada.

.

Woodville, Canada .

Claremont Station,
Canada.

London, Canada
Gourock, Canada

Woodville, Canada .

.

Glenwood, Canada ..

Abingdon, Canada. .

.

Inderman, Canada. .

.

Culvers, Canada.
Amber, Canada..

Glenwood, Canada. .

.

Streetsville, Canada.

Glenwood, Canada. .

.

Dearborn, Canada...
Delaware, Canada...

do
Glenwood, Canada. .

.

Woodville, Canada .

.

Belleville, Canada...
St. Jacobs, Canada. .

.

Guelph, Canada

4
1
n
2
4
1
1

1

50
1

1

1

2

50
1

119
1
1

1

69
3
1

A I-
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Sheep and swine imported into (he United Statea for breeding purposes throxufh

2)orts along the Canadian border, and not gttarunhued—Continued.

PORT OF OUDKNSBURG, N. Y.

Dato of
iuapoc-
tioii.

1895.

Aug. 2
Oct. 23
Nov. 21

1890.

Mar. 27
May 26
Juno 17

Namo auiT address of impoi'ter.

George Bennett, Dekalb, N. Y

Breed and kind.

Qny I. Colman, Watorto-wn, N. Y.
F. A. Polger.--. -------

F. A. Boslaart,Lowville,N. Y

ep.
BorksUire swine -

.

Oxford sheep
Jer.sey swine
Berkshire swine.

Num-
ber.

POET OF MORRISTOWN, N. Y.

1895.

Sept. 30
Oct. 23

1890.

Mar. 12
May

"WiUiam Lanyor

.

Curtis Bristol

R. B. McGregor, North Hammond, N. Y.
Henry Bronaugh, Redwood, N.Y --

Leicester sheep - - -

Shropshire sheep -

Yorkshire swine .

Berkshire .swine-

.

PORT OF ST. ALBANS, VT.

1895.

Oct. 10
Nov. 3

1890.

Jan. 18

Phillips Bros

-

0. H. Marshal

Joseph Ballard, Georgia, Vt.

Leicester sheep

-

Lincoln sheep .-

Shropshire sheep

-

PORT OF NEWPORT, VT.

1895.

Sept. 3

Dec. 23
1896.

Jan. 21

Feb. 17

25

Mar. 17
May 20
June 27

Moses Lovelett
Isaac Parnell

B. B. Morrill, Bryants Pond, Me.--

E. A. Baldwin, Stanstead, Quebec.

John Lodge, Manchester, N. H -

R B Morrill, Bryants Pond, Me
J T^u^er Routledge, Georgevme, Quebec-

Edward Gallagher, St. Mane, Quebec

Southdown sheep

.

Leicester sheep

—

Oxford sheep
Southdown sheep
(Yorkshire swine
(Berkshire swine
Oxford sheep- -

Yorkshire swine
White Chester swine.

PORT OF ISLAND POND, VT.

1895.

.July 9
Sept. 7

Oct. 23
Nov. 12

1890.

Apr. 21

Leon Gagne
A. A. La Perrier - --

J. A. Cochrane - —
W. S. Hawkshaw.Hagerstown.md..-

Oscar Shirley, Houlton, Me-

Leicester sheep...
do -.

Shropshire sheep.
do -

Yorkshire swine.

PORT OF BEECHEB FALLS, VT.

1895.

July 16

Aug. 3
Mark Goddard.
J. Y.Kcazer

White Chester swine

.

Leicester sheep

PORT OF ROUSE POINT, N. Y.

1895.

Sept. 24
20

Oct. 23

Jas. Dwyer - - -

P. B. Brackin
do—-

Cotswold and Shropshire

1
5

275

sheep.

1
14

49

6
1

1

3
3
1
3
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Shcc2)C!iid S2iv'.ne imported into the United States for breeding purjjosea through
ports along the Canadian border, and not quarantined—Continned.

PORT OF HOULTON, ME.

Date of
inspec-
tion.

1895.

July 10
Aug. ~'0

•>A

Sept. U
20

Oct. 13
Nov. ;J

0
Vi

1890.

June 3

Namo and address of iinijorter.

Wilfred Hardy

.

J. A. Collins
H.N. Piper
J. M. Clark
O. Shirley
F. Theriault
C. Ackerson
F. Theriault
J. M. Clark

J. A. Britten, Monticollo, Me.

Breed and kind.

Chester "White swine. .

.

Cotswold sheep
Common stock
Berkshire swine

,

Shropshire slieep
Chester "White swine...
Grade Leicester sheep

.

Chester "White swine...
do

.Cotswold sheep.

Num-
ber.

4
2
13
1
1
3
7
1
2

24

PO"RT OP VANCEBOBO, ME.

Date of
inspec-
tion.

Name and address of importer. Kind. Port of shipment. Niim-
ber.

1895.

Oct. l

1890.

May 5

George MofQt, Oldtown, Me

Jane McDonald, Boston, Mass

Swine _-_

•

.L...do

York County, New
Brunswick.

Bel River, New
Brunswick.

8

2

P"U"BLICATIOK"S.'

There have been published during the fiscal year the following
reports, bulletins, pamphlets, circulars, and map :

Tenth and Eleventh Annual Reports of Bureau of Animal Industry, 1893-94
Report of the Chief of the Bureau of Animal Industry for 1895. (Reprint )The Federal Meat Inspection. (Reprint from Yearbook.)
The Pasteurization and Sterilization of Milk. (Reprint from Yearbook.)
Some Practical Suggestions for the Suppression and Prevention of Bovine Tuber-

culosis. (Reprint from Yearbook.)
The Dairy Herd, its Formation and Management. (Reprint from Yearbook )BuUetm No. 8. Investigations Concerning Infectious Diseases Among Poultry
Bulletin No. 9. Rules and Regulations Governing the Operations of the Bureau

ot Animal Industry.
Bulletin No. 10. Corn-Stalk Disease and Rabies in Cattle.

Statistics of the Dairy.
A Nodular Tteniasis in Fowls.
Crossing Improved Breeds of Swine with the Common Hogs of

Bulletin No. 11
Circular No. 3.

Circular No. 4.

Florida.
Circular No. 5.

Circular No.
Circular No.
Circular No.
Circular No.
Circular No

6.

9.

The Direct Transmission of Infectious Entero-Hepatitis in Turkeys
Black Quarter. (Reprint.)
Actinomycosis, or Lumpy Jaw. (Reprint.

)

Injuries to Cattle from Swallowing Pointed Objects. (Reprint.

)

Check List of the Animal Parasites of Chickens,

rri.r, +1, TT uVS. ^
State Dally Commissioners and Association.? of Dairy-men m the United States and Canada for 189G.

^
Circular No. 11. How to Select Good Cheese.
Circular No. 12. Check List of the Animal Parasites of Turkeys.
Circular No. 13. Check List of the Animal Parasites of Ducksf
Circular No 14. Check List of the Animal Parasites of Geese.
Butter Substitutes. (Reprint from Yearbook.

)

Inefiiciency of Milk Separators in Removing Bacteria. (Reprint from Yearbook ^

Mm Shn^*^'*H'' S"'^
Consumption of Cheese. (Reprint fiin ISoolA

;?n levT?f Cattt^^^^^
District Infected with Splenetic or South-





CONTAGIOUS DISEASES OF ANIMALS IN GREAT
BRITAIN.

In recent jqbjTS animal diseases have become subjects of universal
popxilar interest. This is due largely to the fact that the modern
practice of eradicating contagious disease or of preventing its spread
by legislative process has incited an apparent conflict between the
aims of veterinary science and the interests of commerce. For, when
any one great stock-trading country of the world adopts a system of
legislating contagious animal diseases out of existence, immediately
the commerce in stock, not only of that country, but of other parts of
the world, may be indirectly and for the time being injuriously
affected. The causes of this are obvious. The fundamental scien-
tific principle for the extinction of all contagious disease by legislation
is the isolation both of diseased animals and of all that have been
exposed to infection. Manifestly the first step toward the success of
such isolation is the imposition of rigid restrictions upon commerce in
animals throughout all the regular channels of foreign and domestic
trade by which the contagion might be introduced. A nation which
seeks to free itself from a contagious animal disease first imposes
restrictions upon the importation of all susceptible animals from
infected nations. Likewise a community, however small, which haa
the same object in view, primarily regulates or prohibits traflBc in
susceptible stock from infected communities. Commercial interests
are thus made subservient to the interests of the community. Tem-
porary inconvenience and loss are imposed upon the owner, the dealer,
the transporter, and all others interested in stock traffic for the single
purpose of insuring to a country the permanent and inestimable bene-
fits to be derived from the total extinction of a specified disease.A popular interest in this subject even more universal than that
which IS associated with commercial operations has lately arisen from
the discovery that some animal diseases, notably tuberculosis and
anthrax, are communicable to man. It is, also, an indisputable fact
that some diseases of the human race may arise from food derived
from animals and thus the operations of veterinary science, particu-
larly m their relations to the abattoir and the dairy, are matters of
vital interest to every household.
From the prominence of Great Britain, both as an importing and asan exporting nation, the subject of animal diseases with reference to

ttiat country is one of exceptional interest to the whole civilized Avorld
in tood-producmg animals, being the greatest importing country the
rigid system of laws which that Government has adopted to prevent
tiie introduction of animal diseases into its native herds from foreio-nlands has indirectly had a far-reaching effect upon the animal industry

37
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of all otlier oxportiug nations. From sonic countries infected Avitli

communicable diseases the English Government prohibits the impor-

tation of certain species of animals entirely. From others, the

Importation of certain species is permissible only for slaughter at the

port of debarkation. Within the Kingdom severe I'estrictions have

been from time to time imposed upon the movement and transporta-

tion of animals from one part of the country to another, Avith a view

to checking the spread of disease. These restrictive operations have

been productive of many indirect results. Commerce in animals has

been temporarily restricted in order to insure future permanent

freedom in the traffic. The sanitary conditions, not only of home-

bred animals, but of those of exporting nations, have been greatly

improved. The humane as well as economical care of stock during

transportation has also been a natural sequence of this sanitary leg-

islation. Moreover, what is of more general importance, the prices

and quality of animals and of the food derived from them have been

greatly affected both in England and in countries tributary to her

tx-ade. .

The importance of Great Britain as an exporting country is aptly

epitomized in the expression that "England is the great stud farm of

the world." Resorted to by all the great stock-producing countries

for finely bred animals Avith which to cross and improve their native

breeds, England is ever a center of interest to the stock-breeders of all

nations both in respect to the purity of its breeds and also in respect

to the health of its stock. It is recognized that not only is an obscure

contagious disease, which already exists there, liable, thi'ough the

medium of a highly prized animal, to be transported across the seas

and introduced into a finely bred herd of another country, but expe-

rience teaches that in the British Isles danger always exists of sudden

and often inexplicable outbreaks of diseases which can not be wholly

warded off even by the absolute prohibition of the importation ot liv-

ing animals, but may be carried into and spread rapidly throughout

the country by the importation of hides or other substances capable ot

carrying? the contagion. The system which Great Britain has adopted

for the suppression and prevention of animal diseases within her own

borders reduces danger to the stock of other countries through the

medium of importation to the lowest possible minimum, but the pre-

vention of the importation of disease from anyone country to another

must always be dependent for success principally upon excessive caii-

tion and the rigidity of the enforcement of the preventive laws of the

'Th^aSmal drseases now prevalent in Great Britain which are of the

greatest importance are those pertaining to cattle and swme Ot late

?eSs swine fever has attracted the greatest part of the attention of

the veterinary department both because it affects more aoiimals than

any other disease and because of its stubborn resistance to tlie yigoi-

ous efforts that have been made for its extinction Mo^'eovei-, it is the

onlv swine disease that has been made a subject of legislation, ihe

contagious diseases of cattle have always been of more importance

from an economic point of view than other animal diseases chiefly

because of the greater susceptibiUty of cattle lo the more t^estructu e

maladies, and because of the greater individual '"^^^^
^^^Sg'jf^^^^^;^

of this species. The contagious diseases which now prcA ^d among the

cattle ofVe United Kingclom and (excepting^^^^^"^g^
lated against by the contagious diseases [aiumalsj .-icts aie pleuio

pneumonia, foot-and-mouth disease, tuberculosis, and anthrax; and,
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tliougli tlio fil'st two arc almost extinct, their reuiarkabl}^ infectious

uatiu-e makes the existence of only a few centers of these diseases of

more importance than would be a much wider distribution of less

COntagioiis maladies

.

Ai)pended Avill be found a brief history, compiled from recent English
authorities, of the origin and dissemination of swine fever and of the
contagious diseases of cattle in Great Britain, Avith special reference to
the success or failure of the extinctive efforts of legislation.

SWIHTE FEVER.

The disease specifically known in England as swine fever is iden-
tical, so far as scientific investigations have determined, with hog
cholera in the United States. Under the former title the malady is

recognized in the veterinary legislation of ' Great Britain as the one
contagious disease j)eculiar to swine with which that country is afflicted

;

and if other contagious swine diseases, such as swine plague, rouget,
etc.

,
prevail, they have not been differentiated in the laws for the

suppression of animal diseases, but have been dealt with tinder the
generic title

'

' swine fever. " The English authorities have maintained
that such a differentiation is of little importance in this case, where
a disease or diseases are to be exterminated by one process of law,
because a classification neither modifies the urgent necessity of exter-
minating the plague nor alters the means to be used in its suppression.
Moreover, it has been authoritatively proved that the prevalence of
other contagious diseases peculiar to swine in Great Britain is of com-
paratively little importance. In the visceral examinations made by
the qualified veterinary authorities, the intestinal lesions show that
in a great majority of the cases where a contagious disorder is found
to have affected the animals, the disease was specifically swine fever;
and the lesions in such cases were usually identical with those char-
acteristic of hog cholera in the United States. It is therefore said
that for all practical purposes the difference between the two diseases
IS one of nomenclature. The value of this conclusion is that a system
of extermination, successfully applied to one, is made equaUy effectivem the extinction of the other.
The most conspicuous fact in the history of swine fever in Great

Britain is that eighteen years of exterminative efforts have failed to
check the prevalence of the disease to any satisfactory extent. More
dreaded maladies—cattle plague, foot-and-mouth disease, and pleuro-
pneumonia—have in that period yielded almost entirely to the rigid
system ox restrictions; but swine fever alone, once the least regarded
ot all these afflictions, continues to elude all measures for its extinc-
tion. 1^ or the past two years the suppressive action has been of extraor-
dinary vigor, but the result has been ineffectual. The latest official
utterance rogaixjmg the scourge is that it "combines the fatality of cat-
tle plag:ue with the obscureness of pleuro-pneumonia. " This failure inextermination has been attributed to many diverse causes, ranging at
first Irom an apathetic disregard of the disease in the minds of thepeople to a later claim of inefiacient administration of the lawsHow long swine fever may have prevailed in England, or Avhence it

tT;.^"''
'
-r

obscurity. It is only known ttiat it received iSfirst recognition as a specific disease in 18G2. Very meager too is allknoNvledge of the earlier history of the malady. Durii^^ihe first sKteen years of its recognized existence no official reiSs were madeupon the contagion, and what is known is of that vagu^and unL aWe
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cliaracter that attaches to all uBsystematized and disconnected reports

from individual sources.

The first authentic and comprehensive knowledge of the prevalence

of swine fever in Great Britain dates from 1878. In that year it was

for the first time included in the list of contagious diseases sought to

be eradicated by the diseases of animals acts and tlie ordei-s of the

privy council issued thereunder. Annual official reports Avere made
necessary by the terms of the acts, and the first of these, issued for

the year 1879, indicated the extent of prevalence that the disease had

gained; fifty-three counties were returned as infected and over 79,000

swine had been attacked by the fever.

The effort thus begun in 1878 to free the country from this plague

was continued under the same general system of extermination, con-

tracted or expanded to meet the exigencies of occasions, until Novem-

ber 1893. And the fact that after this prolonged trial the system was

pronounced a failure and was then subjected to radical modifications

makes a brief review of the alleged causes of the failure a subject of

instructive interest.
_ n +

The futility of this fifteen years' struggle is ascribed principally to

a lack of uniformity in action am^ong the multipUcity of authorities

intrusted with the execution of the laws for suppression. That this

was a prominent factor in the failure is easily apparent. Great Brit-

ain for the purposes of the diseases of animals acts, is divided into

upward of 300 different county and borough districts. Each of these

districts is controlled by a separate committee, or perhaps several

subcommittees, each having a separate executive staff. These com-

mittees are denominated local authorities, and they have supervision

over police and sanitary regulations, etc. It should be noted that

each authority is entirely independent of the others, and the power

of each, absolute within its individual district, ceases immediately

when the confines of that district are reached. Thus the power of a

county authority does not extend within the boundaries of a borough.

A semblance of unity and cohesion, however, was given to tliese sepa.

rate districts by the institution of a central authority, first the pi ivy

Suncil and afterwards the board of agriculture; but its functions

which will be described later, were of an ad^asory rather than of

In executive nature, and therefore modified only to a slight degree

the independence and individual responsibility of each ^^istoct foi the

enforcement of sanitary laws withm its confines It ^^y

be said that the diseases of animals acts, during the period from 18 8

to 1893 intrusted the local authorities with almost the entire execu-

tion and administration of the laws for suppressing animal diseases

within their respective districts. The detection of the disease-that

fii-st and most important step in a stampmg-out system-depen ed

soielvnpon the local authorities, although in this responsibility the^

we?e aXd by an enactment that made the declaration to such authon-

ties of the existence of a contagious disease compulsory upon the

o^neys ofthe stock among which it occurred The next important

st^p! tie determination of the true nature of the contagion likewi^

devolved upon the skill of the veterinaiT surgeons of local a Iho i

ties And the existence of a contagious disease having been thus

definitely ascertained, almost all the subsequent machinery of ext r-

Sk/n was managed by the local authorities; in them was vested the

Sower o deSe^a place infected and to impose all he co^^^^^^

^strictions upon the movements of animals "
J-J^,^^^^^^^^^

localities; upon them, too, rested the responsibility of ^^Uughtenng
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all diseased and in-contact animals within two days after the disease

was discovered, and of compensating for them out of the local rates.

Moreover, the supervision of the operations of disinfection, the declara-
tions that infected places were free from infection, and the prevention
of the entrance of swine from infected districts into their respective
territories, were all functions of the local administrations. The impor-
tant prerogative of prohibiting the exposui*e of all swine at fairs,

shows, markets, and auctions within their respective districts was
also exercised by the local authorities by and with the consent of the
privy council. Great Britain was thus divided into over 300 inde-
pendent districts, and, while all were presumably pervaded by a
unanimous desire for the extirpation of animal diseases and guided to
that end by a common law, each was more or less free to exercise
stringency or laxity in the execution of that law, and all were influ-

enced by such diverse local interests as made combined and deter-
mined action impossible of attainment.
The chief defect of this local administrative system was that neither

the electors nor the elective authorities were usually possessed of any
adequate appreciation of their responsibilities or of any comprehensive
knowledge of the far-reaching measures and inflexible precautions
necessary to cope successfully with so infectious and insidious a dis-
ease as swine fever. In some instances the inutility of the system as
administered was manifest at the very starting point—the detection
of the disease. The indifference of farmers and stock owners, espe-
cially in districts where the aggregate value of the swine was small and
where the animals were in the hands of persons of small means

—

and such were not usually alert to the importance of the suppressive
measures—made a thorough detection impossible. The result inva-
riably was that from these hidden or undetected centers the affection
was often spread to other districts where the existence of swine in
large numbers had stimulated the interested persons to the most vig-
orous efforts for the extinction of the scourge. The result of a success-
ful war of extermination in one district was thus often neutralized by
a reintroduction of the infection from others. In other instances it
was found that, even after the centers of infection had been discov-
ered, the decision of the veterinary officials as to the true nature of
the contagion was sometimes faulty, liability to error, in a disease often
so obscure in its symptoms as swine fever, being increased by the fact
that solely antemortem appearances frequently had to be relied upon,
since there was no power to slaughter for purposes of diagnosis. It
often happened, therefore, that a failure through accident or igno-
rance to recognize the disease in suspected cases left a center of con-
tagion that eventually proved disastrous to herds of the surrounding
country. The most fruitful source, however, of the continuance of
this most fatal of all contagious diseases of swine was doubtless the
perfunctory manner in which many authorities exercised the power of
slaughtering diseased and in-contact swine. It mattered not that this
function was at times compulsory, at times discretionary, with the local
administrations; the results in either case differed in no important
respects, so far as the general extinction of the plague was concerned.
1 he action of these elective bodies naturally conformed each to a localpub ic sentiment; and therefore a stubborn distrust in some districtsm the eventual efficacy of a stamping-out system, an aversion inothers to burdening the local rates Avith the charges of compensationand like diverse local prejudices, had the effect of either clandestinely
or carelessly keeping up infected centers from which the disease was

A I 2*
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constantly escaping into districts wliei-o vigorous restrictive measnres
had given grounds for faitli in its externdnation. Experience had
taught that the jaower of prohibiting the exposure of swine at anj^

public sale, show, fair, etc., Avithin a district, excepting by license of a

local authority, and then only for slaughter within a specified time,

was, wherever exercised, exceptionally effective in checking the local

spread of the disease; but, in the face of the laxity in the execution

of the law in some districts and the apathy in public sentiment regard-

ing the contagion in others, as detailed above, the beneficial results

of such action Avas not often of general permanent value.

The best and clearest exemplification of the extent and manner of

the evasion of the law was furnished regularly by the yearly official

reports upon the plague. The acknowledged intent of the acts Avasthe

immediate slaughter of diseased animals upon discovery, but the large

proportion of affected SAvine returned each year as having died of

the disease Avas inconsistent Avith a very strict construction of Avhat

the laAV intended. For the first fcAV years the slaughter of .diseased

swino was compulsory, but later, when the local authorities Avero

alloAved discretion in the use of this poAver, large numbers of swine

were invariably returned as haA'ing recovered, indicating a popular dis-

inclination to a rigid enforcement of the slaughter clause. Each year,

too, swine in greater or less numbers were returned as being affected,

but still remaining alive. Thus, by divers lapses in the administra-

tion of the laws, infected centers were constantly kept up throughout

the Kingdom, and, though the plague varied at different times in inten-

sity and extent, usually owing to the expansion or contraction of local

restrictions upon the movements of swine, no headway was pei-ma-

nently gained tOAvard the extirpation of the disease. The following

table shows the progress of swine fever in Great Britain during the

period from 1879 to NoA^ember, 1893—the complete period of the local

administrative system.

Swine fever in Great Britain from 1879 to 1893.

Year.

1879..

1880.
1881.
1883.
1883.
1884.'

1885-
1880.
1887.
1S8&-
1889.
1890.
1801.
1893.
1893.

Number
of coun-
ties re-
ported
from.

53
50
56
56
53
54
70'

63
71
60
61
04
00
CO
65

Number
of fresh

out-
breaks.

3,705
1,936
1,717
3, 983
3,400
1,877
7,926
6,813
7,238
0,419
4,841
5,076
5,595
3,745
2,377

Number
of swine
attacked.

17,074
9,865
7,994

14,703
11,325
8,939
38,798
35,039
41,973
33,341
;S,885
29,093
33,349
13,957
11,729

Diseased swine.

Killed.

13,043
7,961
6,317
11,903
8,950
6,304
37,478
26, 745
24,831
16,111
13,188
13,844
15,229
7,134
5,406

Died.
Eecov-
ered.

3, 416
1,940
1,781
3,799
3,257
2,372
9,919
7,438
14,503
13,288
10,782
12,785
14,112
5,789
5,020

124
23
34
18
33
153

1,375
745

3,333
2,856
3,160
3,999
3,889
1,140
1,542

Remain-
ing.

93
40
13
55
a
91
117
218
.528

512
367
731
3M
238

These fifteen years' experience with swine fever, though productive

of sS dlappoLing reiults,had -vertheless gn-en m^^^^^^^

SDread belief that the stampmg-out system, if it AAeie P^OP^J }

enforced would be entirely effective in mastering the plague, ^ome

moSficatirs o^^ tL system, as originally devised,
l^'-^^V'^^TiJvifh^d

Som his long experieico and from a study of the conditions thai had
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surrounded some eases of teiui^orarily successful local oxteruiiuation;

and it was felt that tlie theory that had thus beeii. built up needed
only to be placed in the hands of an authority capable of putting it

into universal execution throughout the Kingdom in order soon to

place swine fever in the category of extinct animal diseases. Perfect
confidence was now felt that the total extermination of the disease
was dependent only on certain i^rocesses—first, the early detection of

the disease in every existing center; then, the immediate and per-
fect isolation of all diseased and in-contact swine, and the prompt
slaughter of all swine tliat had been attacked or even exposed to the
infection ; this to be followed by a thorough cleansing and disinfection
of infected i)remises, and such restrictions upon the movements of all

susceptible animals over sufBiciently large areas,, without regard to

district boundaries, as would forestall all possibility of an introduc-
tion of the disease into a free locality, or the escape of the infection,
either through mediate or direct contagion fi"om infected ones. The
consensus of oi)inion was that these processes could be brought to a
successful issue only by the intervention of the central authority; and,
on November 1, 1893, the work of exterminating swine fever in Great
Britain was intrusted to the board of agricufture, with the recom-
mendation that the disease should be dealt vn.th. in the same ^Y^^y that
pleuro-pneumonia had been.
The significance of this change in executive policy in relation to the

extirpation of infectious and contagious diseases of animals may be
better understood by reverting briefly to the limited powers of the
central authority under the local administrative system. Then its
executive functions were directed principally to two ends : first, to the
prevention of the importation of disease from foreign countries, and
second, to a general supervision over only such animals within the
Kingdom as were not upon the premises or wholly under control of
their owners. In relation to the latter class, the jurisdiction was over
such animals as were in transit, embracing regulations for and the
supervision of the cleansing and disinfection of loading pens, railway
cars, etc. It also included the important power of restricting the
movements of susceptible animals by prohibiting the holding of fairs
and public sales over large areas comprising several or, in cases of
extreme prevalence, all the districts of the Kingdom. But such sweep-
ing restrictions upon movement were so irksome to farmers and stock
owners, and avowedly so hurtful to trade and indi^ddual interests, that
this function had been seldom exercised for prolonged periods. It
may, therefore, be said that the duties of the central authority in the
suppression of swine fever among home animals had during the local
administrative system been principally confined to the issuance of
orders and to advising the local authorities directly intrusted with the
administration and execution of the laws and to making regulations
as to their procedure and action generally.
In the adoption of a central administrative system the principal aim

was to overcome the lack of uniformity of action tliat had prevailed
among a complexity of independent districts by establishing a single
source of administration. Instead of a confederation of over 300
separate areas, each striving to suppress the disease as local preiu-
diees or interests suggested. Great Ik-itain now became a single area
subject to one executive authority. And bevond a few preliminary
steps in the detection of the disease the responsibility of the entirework ot exterminating swine fever was, by the act of 1893, vested in
tiie board of agriculture. A radically changed system of procedure
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was therefore adopted. Immediately upon notice of tlie supposed

existence of the affection the inspectors of local authorities are

required to place the suspected premises under restrictions, with a

view to prevent the disease, if it exists, from escaping.

Such precautiohary restrictions had doubtless always been the intent

of suppressive legislation, but under the old system many local author-

ities, either through carelessness or a deference to the wishes of the

OAvners, had failed to impose them until after the true nature of the dis-

ease had been determined by a veterinary surgeon, thus often leaving

a dangerous center of contagion unguarded for days.

As soon as notice of the suspected case reaches the board a telegram

is sent to the local veterinary surgeon nearest the infected premises,

instructinghim to make immediate examination of the suspected swine.

If his inve'stigations justify the opinion that the suspicions of swine

fever are unfounded, the restrictions are at once removed. If exter-

nal appearances indicate the existence of the contagion, he is required

to slaughter a diseased animal, as a test case, and forward the whole

of the viscera, including the lungs and heart, to the laboratory of the

board in London, together with a statement of such pertinent facts

as bear upon the history of the animal and the condition of the rest

of the swine on the premises.
^ ^ ^-u

It is in the examination of these viscera by the board that the cause

of one of the greatest difaculties in exterminating swine fever becomes

apparent. A perplexity arises in the search for intestinal lesions in

determining the existence of this contagious disease, and the English

authorities illustrate this difficulty by a comparison between the

certain diagnostic reliance placed upon the special lesions of pleuro-

pneumonia and the doubtful results often obtained m a search for

the visceral lesions of swine fever. In pleuro-pneumonia the exist-

ence or nonexistence of the disease is positively determined by an

examination of the lungs alone regardless of ante-mortem symptoms

in the animal. If the disease exists, the characteristic lesions are

always present and only in those organs; if it does not exist the

absence of the special lesions in the lungs is regarded as proof abso-

of the animal's freedom from the infection. In swine fever such

certain deductions can not always be made from the visceral exami-

nations. In the first place, the difficulty of examination is increased

by the fact that the special lesions may be found m any part of the

intestinal track between the stomach and the terminal po^^^^^^^^^

the large intestines, and, though most frequently present the cfficum

and large intestines, there are cases in which they exist only m the

or ^mall intestines And, what is more confusing, m some

fZstl^ZeZfli^^^^^^ lias shownXT^tle^TZXy
of swine fever post-mortem examinations have failed to leveai any

defiiSte lesions of the intestines, thereby necessitating the slaughter

of a second and sometimes a third animal before any satisfactory e^a-

dence of the existence of the infection could be detected in a herd.

TTntil 1893 thei^ had also existed a popular, and sometimes a scientific

that sw ne fev^ attacked hoth the intestines and the lungs of

SmairanTS the earlier work of the board this idea was constantly

kepTtn and increased greatly the difficulty of™ clefi^

Tiite decision But later the conclusion was reached that tiie omy

resfoSe"Jed upon as indicative of tl;e disease a^^^^

are found in the intestinal track, lesions m ^.^^^^
lungs
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labor, not only a responsibility for the decision that the disease is of an
infectious nature and not due to preventable causes, but also for the
imposition of restrictions upon movements of animals, alwaj'^s irksome
to the community, and for the serious national outlay of compensation
for slaughter.
After the existence of the disease is verified by these visceral exami-

nations, a traveling inspector of the board is sent to the infected
premises to arrange for the slaughter of all animals that in the opinion
of the board may be desirable for stamping out the infection. Restric-
tions upon the movements of animals are also imposed over areas
discretionary in extent with the judgment of the board. At first, in
compliance with a generally expressed ^vish., these restrictions were
confined to the actual places where the disease was discovered and the
immediate neighborhood

;
but, finding that the number of outbreaks

increased under this system, the plan was adopted of extending the
restrictions over large areas, and in districts most seriously afiiicted
the congregation of large numbers of store swine in markets, fairs, and
sale yards was, as far as possible, prevented, and for a time there
was an iibsolute prohibition of the holding of all store stock sales of
these animals throughout the Kingdom. Owing to a general evasion
of the restrictions, even this procedure resulted in small success.
To the surprise of those who had been ardent advocates of the

board of agriculture undertaking the task of extirpation, the action
of that board has been as unproductive of permanent results as that
of the local authorities, and many theories have been advanced as to
the cause of the failure. The peculiarly obscure character of the
disease, which enables it to remain for months undetected in a herd
and to baffle all attempts at diagnosis; the uncleanly environments of
swine, which furnish conditions favorable for the nurture of the con-
tagion; the opposition or indifference of owners and breeders to the-
restrictions upon movement, which seem absolutely essential to
the eradication of the infection; the usual ownership of this species
of animal by persons of small means who evade restrictions which
entail upon them not only inconvenience but ill-endurable loss—these
and other causes are ascribed for the unabated prevalence of the
disease. But in this connection considerable significance may be
attached to the fact that, so far as is known, no country in the world
where the disease has once obtained a firm hold has been successful
in its extermination.
The statistical history of the disease in Great Britain for the last

two months of 1893 and the whole of 1894 is as follows:

Year.

Number
of coun-
ties re-
ported
from.

Number
of fresh
out-

breaks.

Swine slauehtered

—

Died of
swine
fever.

Suspected,
but found
free from
swine
fever.

Diseased
or liaving
been ex-
posed to
infection.

1893
67
73

536
5,683

93
1,320

6,046
50,393

1,U7
7,331

1894

The apparent inefficiency of the stamping-out system and other
causes aroused the authorities in the summer of 1894 to a considera-
tion of the ad visability of modifying the method of procedure. It wasobserved that tlie policy of slaughtering all swine in any way exposed



f

46 REPORT OF THE BUREAU OF ANIMAL INDUSTRY.

to tlio infection as well as tliose actually diseased had had no appreci-

able effect in chocking the plague; and, plaiiily, a persistence in this

plan foreboded a heavy drain, continuous and undiininishing, upon
the national fund for compensation. It was therefore decided that

slaughter should bo confined only to diseased animals and those more
closely exposed to the infection, and that those more remotely asso-

ciated with the contagion should bo subjected to a rigid and prolonged

system of isolation. It may at least be said of the trial of this plan

that it was not attended by any appreciable increase in the disease;

and the number of isolated animals that failed to contract the disease

or, having contracted it, recovered indicates the financial advantage

both to owners and to the nation of this system of procedure, pro-

vided only that experience teaches that it does not keep up infected

centers or increase the spread of the disease. The following table

shows the number of swine isolated and the number that died dur-

ing the period of isolation covering the months that the system was

in oiaeration in lS9i:

Month.

Kumher
of pigs iso-
lated, hav-
ing been
exposed to
infection.

Number
of pigs
died'dur-
ing the
month.

Percent-
age.

5,580
7,820
7,509
3,973
3,438

114
108
46
14
13

2.04
1.3
.61
.35
.34

28,320
5,C64

294
58 1.03

PLEURO-PNEUMONIA.

Because of its fatal and often obscure character and its continued

prevalence and stubborn resistance to all methods of extermination,

contaff'-ous pleuro-pnenmonia was naturally one of the first diseases

in Great Britain to the extinction of which the stampmg-out system

was applied. From that time np to the present the two have been

constantly and antagonistically associated. And since the system

in its incipiency was not a perfect creation, but has rather been a

thing of inconstant growth, depending for its perfection upon various

changes of operation suggested by experience, the varying prevalence

of the disease throughout this period is a perfect indicator of the suc-

cess that has attended each modification of the slaughtering plan.

Almost thirty years' experience was had with contagious pleuro-

pntmnonia in the British Isles before the adoption or even conception

of the principles of the exterminative system now m forc^. During

tie greater part of this long period the disease was popular;^- i;egjrded

as iioncontagious; the unaccountable appearance of the affection

repSly n\oninfected districts, where none but apparently healthy

Se had been introduced, long diverted attention from an appre-

cfation of th^^ infective properties of the disease,and gave rise to

eSly credible theories that it was spontaneous in its origin or mdig-

^^ts? a^arance of pleuro-pin^umonia in tlie Unl^d King^
was in the neighborhood of Cork, Ireland, m lb40. Its ougm was

Xcu^ed in mystery. The disease had existed at various places on
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the continent of Europe for about a century, and it was then preva-
lent in the ISTethorlands. But the preponderant weiglit of autliority
now is that the infection is communicable mainly by immediate con-
tagion; that is, that healthy animals can contract the disease only by
direct contact Avith diseased ones. The circnmstance, therefore, which
makes the Irish outbreak mystifying is that the importation of all

animals into the British Isles was at that time entirely prohibited;
and the only possible exjjlanatiou of the aj)Clearance of the disease on
that side of the English Channel is the unauthenticated report that
some Dutch cows had been introduced into Ireland by the collusion
of an Irish dairyman -with the consular authorities. Once established,
the contagion spread rapidl3^ In 18i2 it was discovered in some
London dairies. In 1843 it had reached Scotland; and after that time
it continued its ravages among the hei-ds of Great Britain without any
period of intermission.
The infectious character of pleuro-pneumonia first attracted national

attention in I860 through the accidental circumstance that the conta-
gion was noticeably checked by the widespread restrictions placed
upon the movements of animals on account of cattle plague and foot-
and-mouth disease; but the mysterious character of many outbreaks of
pleuro-pneumoniahad been apparently so irreconcilable Avith the theoiy
of contagion that the new idea was by no means universally accepted,
and an attempt to legislate for the disease on this basis failed.
The mystery which perplexed observers as to the contagious or non-

contagiousproperties of the infection arose, as science afterwards deter-
mined, from symptomatic peculiarities. But even after the question
of contagion was settled the occult and m}- sterious still continued to
be so striking a characteristic, at least until a recent date, of the rav-
ages ot the disease that some knowledge of its symptoms is an essen-
tial precedent to a clear understanding of the history of the disease
particularly in respect of its stubborn resistance to methods of exter-
mination. In the acute form of the affection the external signs are
so well defined as not to be easily misunderstood, and hence need not
be considered in this connection. But the malady in the course of its
development often runs into a chronic form which has been a source
of great perplexity, and has been responsible in many instances for
all that was mysterious in the spread and continuation of the pla"-ue
In the early stage an animal may either show no suspicious symptoms
until a considerable portion of the affected lung has become impli-
cated; or, m the advanced stage, the disease may run its full course
only affecting that organ and the animal's general condition to such a
limited extent that the presence of the infection altogether escapes
attentvion. In these cases the latent period may vaiy from sevcTal
days to a few months, and animals which have shown symptoms of
Illness for only a short time before slaughter are often found uponpost-mortem examination to have a large portion of the lung consol-
idated an indisputable proof that the affection had existed for sometime before it was detected. Moreover, thousands of apparently
healthy cattle m infected herds, after having withstood evcrv IcnoAvn
test for the infection, when slaughtered solely on account of havingbeen in contact witli diseased animals, have shown in the lungs ih%

w'^St n- T^""'-
of pleuro-pneumonia. When it is conskleredthat cattle affected in this clironic form are fully as capable ofcommunicating the disease to the healthy of their k nd as arc t hosewhich show the most marked symptoms, it will be readiirseen ttlie apparently healthy cattle, wliich might live to subserve all the
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purposes for which they were bred aufl reared, are often fraught with

more disaster to the aggregate cattle life of a country than ai'e those

suffering from the disease in its worst form. Tlie latter are of neces-

sity limited in their spread of the contagion to a narrow area; their

sicklj'' appearance debars them from the ordinary course of trade;

they are usually isolated from their kind
;
they generally die or are

slaughtered and their power of infection ceases. But the apparently

healthy animals which are infected move about, through the hands
of unsuspecting purchasers, in all the channels of traffic; they carry

the infection into the crowded lairs of the markets and sales yards;

they breathe it about them in the loading pens and cars of railways;

and, through the medium of all of their kind with which they come
in contact, disseminate the dreaded plague through the farms and
dairies of a country in a manner mysterious and often untraceable.

Nor is this the only obscure and insidious form of the infection. In

the later stages of the disease—this occurs in the mild form always,

and in the aggravated, also, when the animal withstands the attack

and recovers—the diseased portion of the lung becomes separated from

the surrounding tissues, and a cyst wall gradually forms around it.

The growth of this cyst occupies a considerable period of time, after

which an animal, even if affected with an acute attack, may regain

all the outward appearances of perfect health. The exact period at

which the power to communicate the contagion is lost is usually dis-

tant and always undeterminable, and thus so-called recovered ani-

mals are often more dangerous factors in herds or in the marts of

trade than those plainly suffering from the infection. These symp-

tomatic peculiarities explain many circumstances and events tliat

have seemed obscure and perplexing throughout the entire history of

In 1869 the English Parliament passed the first contagious diseases

of animals act, and pleuro-pneumonia, the insidiously infective

nature of which was then better understood, was one of the fcAV uncon-

trolled plagues specifically mentioned as subject to its pro^nsions.

In respect to the extinction of the plague, the act of 1869 was of httle

avail for during the nine years' operation of this law the contagion

received no material check. But the act is important in that it estab-

lished in Great Britain the fundamental principle of the eradication

of animal diseases by legislative process and led to the organization

of a sanitary and police system for the control of contagious affections

Bv this legislation the number of ports at which foreign animals could

be landed was reduced and expressly defined, and veterinary inspec-

tors stationed at each formed a cordon of police around the island to

ward off the invasion of disease from abroad. Within the Kingdom a

svstem of internal inspection was formulated with a view to tlie dis-

covery and isolation of the disease in every existing center, and, aided

bv penal enactments in the statute, to prevent the exposure of actually

diseased cattle in all the operations of business, to prohibit their move-

ment, either by land or water, and to supervise the cleansing and dis-

infection of infected premises, both public and private. Statistical

reports, issued annually, gave detailed results of the varied operations

of the system, indicating the futility of some repressive measures and

suggesting the wisdom of the extension of others. So little however,

was the obscure and insidious nature of pleuro-pneumonia at that time

appreciated that slaughter, the all-important feature of any «uccessful

system of extermination, was for the first three years simply a pei-

mbsive function of the local authorities; and healthy animals which
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had been rendered liable to infection through actual contact with dis-

eased ones were allowed perfect freedom of movement through all the
channels of trade if they showed no symptoms of disease after twenty-
eight days' surveillance. The futility of the first three years' opera-
tions of the act, however, led to an order of council in 1873, making
the slaughter of diseased animals compulsory, but beyond diminish-
ing the number of recovered animals the order had no marked effect.
The power to move exposed animals out of infected premises after
twenty-eight days' quarantine was unwittingly a mysteriously active
and insidious factor in perpetuating and disseminating the infection,
and public aversion in some districts to the hardships imposed by
slaughter and by restrictions upon the cattle trade resulted in the con-
cealment of many cases of the contagion and in often disastrous non-
enforcement by officers of the local authorities of many requirements
of the law. The following tabulated statement gives the history of
the disease in its relation to the operations of repressive legislation
from the year 1869 to 1878:

Year.

Number
of in-
fected

counties.

Number
of fresh

out-
breaks.

Number
of cattle
attacked.

Diseased cattle- He.altliy
cattle in
contact
slaugh-
tered.Killed. Died.

1870 68
68
71
72
71
71
66
70
67

1,508
1,669
2,474
2,711
3,262
2,492
2, 178
2,007
1,721

4,603
5,869
7,983
6,787
7,740
5, 806
5,253

. 5,330
4,593

1, 755
2,207
3, 871
5,061
7,434
5,584
5, 131
5,223
4,488

1,276
1,339
1,979
1,028

289
190
114
107
114

2,035
1,836
3,245
2,030
1,485
1,417
1,288
1,353
1,357

1871
1873
1873
1874
1875
1876 •

1877
1878

From the above statement it is seen that so far as direct results
were concerned the act of 1869 was a failure. Indirectly, however
It was productive of considerable benefit. The stubborn resistance
ot the plague to repres.sive measures had had the effect of turning to
it more studious and discriminating attention of scientists and acute
observers. This resulted in the discovery of some of the peculiar
phases of the disease.
The importation of animals from abroad" was recognized as a con-

stant and potent factor in keeping up the infection, notrnthstanding
the rigid inspection of cattle at the ports of landing. Moreover thecontinual introduction of convalescent home animals, or of so-calledrecovered cases that had reached the chronic stage, into the intricaciesand complications of the English cattle trade, where cattle are soldand resold and often pass untraceably from the premises of one dealerto those of another several times in the course of a few days, was seen

amMo^^.« Sfiir. «^ ^^^y of extinction

^n Inirn f -li

^«°^P^^«^tion for the slaughter of actually diseasedanimals a fru tless expenditure of public funds. In many instancesthe reckless introduction of fresh cattle into infected p^^m seXd
ci^se^^f'^'infl

abundant fuel to the flames of infection, and the pm?Chase of cattle from unknown sources was frequently discovered tobe the cause of outbreaks.

ri;f oT-?®^^
primitive investigations into the insidious nature of the

eSirTcittfeTlc T*^^"^ l"'^' '^T.
^^^'^^^^^^^^^ ^^^««kade o[ t-l;:entire cattle tiaffic of the country could give relief from the ravages
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of tlio plague. A lack of popular faitli, however, in the efficacy of

suppressive measures aud a consequent feeling of irritation over

the losses and inconvenience already imposed by restrictions upon the

movement of cattle made far-reaching legislation impossible of attain-

ment. New legislation, therefore, was made only on lines of greater

stringency and broader comprehension.
The second contagious diseases of animals act was passed in 1878,

and suppressive operations were conducted under its provisions until

September 1 , 1890. The predominating repressive principle embodied

in this act and in the earlier orders of the privy council issued under it

was that of isolation; interference with the regular cattle trade of the

Kingdom was kept at a minimum. Slaughter, though given a wider

scope than in the act of 1860, was still a secondary idea, and the power

to exercise it was granted only as an isolated instrument. The pecu-

liar character of pleui-o-pneumonia plainly made the isolation of

Great Britain from all the rest of the world a matter of prime impor-

tance. This was efEectually accomplished by a provision of the act

vesting the privy council with the power and responsibility of prohib-

iting the importation of all cattle from countries infected with the

disease, except for slaughter at the port of landing. The effective-

ness of this measure is apparent; pleuro-pneumonia, being probably

communicable by immediate contagion, is the only plague under the

provisions of the diseases of animals acts from the importation of

which slaughter at the port of landing affords absolute security.

The isolation of the Kingdom was, however, attended by the unfor-

tunate circumstance that the disease was raging within its confines,

and the task of isolating each separate case, and thus preventing the

infection from spreading to the healthy animals of the country was

undertaken with great vigor. Accurate knowledge of the prevalence

of the disease with regard to each existing center was the first requi-

site to successful operations. To attain this there was put m action

a combined system of persuasion and compulsion, m which compen-

sation for slaughtered cattle was an inducement to owners to reveal

the existence of the disease, and a fine was the penalty of neglect

When a suspected case had been verified, and certified to by the local

authorities, public warning was given by handbills posted conspicu-

ously around the premises. The actually diseased cattle were required

to be slaughteredNvithin two days by the officers of the local authori-

ties and discretionary power was also given by the act to slaughter

all cattle which had be'en exposed to the disease The introduction

of fresh cattle into infected premises was absolutely prohibited, and

?he removal of those that had been exposed to the infection was not

pe?Aissible except by license of the local authorities, and then on y for

slau-hter The period after which cattle could be removed for pur-

posef^^^^^^^^^ than^slaughter was -^f-^^<^^^^^^^!^
ties provided only that it could not take place less than fiftj -six claj s

Ser thl last exposure to the infection; and rules for cleansing and

diSnfecting infected premises were rigidly enforced. Diseased ani-

mals whi?h were not on the premises or under direx^t contro of the

Smiei such as those in transit or those exposed m the operations of

pSc trade'tere subject to seizure and
^^'l^^^;^:^^

Tiriw council Under this burdensome system of le&tuctions meS SusSy ol Engtad labored for >n>™«l o ten yoa>^ A^^^

fhnno-li there were many remonstrances against the mcomemence

entafled by a riSd enforcement of the measures in some ^^istricts

anfloud coVplaints against the laxity and inefficiency of local
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oflicicils iu others, tliougli murmurs of discontent were often lieard
against the lieavy drain npon the k)cal rates for paj^ment of compen-
sation, nevertheless a popular opinion widely prevailed that the
ultimate extinction of the plague conld not fail to rosnlt from the
operations of the system. Costly experience alone taught that regu-
lations much more rigid and burdensome even than these would be
ineffectual to eradicate the plague under the political system by which
they Avere administered.
From 1878 to 1885, as will be seen from the table below, the number

of infected counties and fresli outbreaks steadily decreased. J3ut it
will be observed that no signiiieant decline occurred excepting between
the years 1880 and 1884; and the futility of the pleuro-pneumonia
restrictions is illustrated by the fact that this decline was due not so
much to them as to the extensive restrictions that were, during that
period, imposed upon the movements of cattle on account of the
existence of foot-and-mouth disease. In 1885 those restrictions were
removed, when pleuro-pneumonia steadily increased until 1887, from
which time it remained somewhat constant until the passaa'c of the
act of 1890.

The perfunctory enforcement by many local authorities of their
power to slaughter in-contact cattle which had every appearance of
health was always a proceeding which, though often grateful to the
individual immediately interested, was loudly deprecated by those who
looked to the total extinction of the plague throughout the entire
realm, and in 1888 an order Avas passed making this discretionary
power compulsory. From that date not only diseased cattle, but all
that had been in any way exposed to the infection, were subject to
slaughter. The operations of this order were attended by some sur-
prising results. Healthy cattle were slaughtered, as compared with
diseased ones, m a ratio of about 5 to 1, and the consequent expendi-
tures for compensation reached enormous proportions. But, notwith-
standing the clearly manifest fact that a contagion communicable only
by immediate contact can be extinguished by the destruction of all
mtected and exposed subjects, this plague iu Great Britain for the
next two years showed no signs of abatement, but rather the contrary
ihis unexpected turn of affairs, after twenty years' costly, burdensomeand futile experiments, first called attention to the fact that tlie causes
of failure Avere not so much to be found in the suppressive measures
or the persistent character of the disease as in the local administrative
system under Avhich the extinctive regulations were executed

i « 1 fy ''^'•i''''

contagious disease of animals, pleuro-pneumonia

«^1i?.tKf<S??? " 'i'
extinction upon a uniform and hence national

administiation or the suppressive laws of the infected country. Its

dnrtn^^tL\'5Sf °''T''l*^''°^^f^' ^ ^^^S' ^'^'^'^^ °f incubation andduimg Its obscure and often undeterminable stages frequently makesthe discovery of a single case of the disease a'subject of national3' ^^^T'^'^^^^^^S' ti'^-^cingof the movements of the affec edanimal for weeks previous to detection, possibly into manv countiesand districts, through markets, dairies, 'and premi of Sle ^withthe double purpose ot finding the source of the infection and stampingout the trail ot contagion that lias been spread. Tiio local adminis^

W^?/^'-^""?'
^^-'^ich the acts and orders had up to this 1 ne

BvMt t ^'J''''^'''^'
conducive to concerted extinctive act oi!

nifi n i^ -^'T'
«"PP''ession was distributed among a federation ofpetty and independent local autiun-ities, between whom ^d vei4ityof interests and opinions made effective action impossible To each
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was delegated the task of stamping out only so much of the infection

as was shut up within the proper boundaries of each separate district,

county, or borough, but participation in the extinction of the disease

beyond their respective limits was impossible. Cattle known to have

been exposed to the disease could be surreptitiously moved from an

infected territory where rigid suppressive measures were in force, and

thereafter were free from the interference of the local authorities of

the district in which the contact occurred. Knowledge might be had

by one authority of the exact location of infected cattle in the district

of another, and yet, beyond a friendly word of warning, such knowl-

edge might be of no avail. The results of energetic action in some

localities was thus constantly neutralized by the inertness displayed

in others, and the practical enforcement of the principle of extinguish-

ino- a contagion by the destruction of every animal that was infected

orliad been exposed to the infection failed, not from any fallacy of

the principle itself, but from the defects of the system by which it

was administered. The following table gives the yearly progress of

pleuro-pneumonia in England from 1878 to 1890, the year in which the

local administrative system was abandoned:

Year.

1879.
1880 .

1881-
1883.
1883.
1884.
1885.
1886 .

1887 .

1888 .

1889 .

Number
of infect-
ed coun-

ties.

Niimber
of fresh

out-
breaks.

Number
of cattle
attacked.

63 1,549 4,414

51 1,053 3,765

45 739 1,875
46 494 1,300

40 349 931

33 313 1,096
41 404 1,511

48 553 3,471

47 618 3,437

39 513 1,843

41 474 1,646

Diseased cattle-

Killed.

4,396
3,681
1,797
1,161

897
1,074
1,469
3,409
3,384
1,786
1,603

Died.

119
88
78
39
a5
30
43
63
53
59
43

Healthy
cattle in
contact
slaugh-
tered.

3,043
1,389
914
963
981
751

1,167
2,446
3,817
8,723
7.297

On the 1st of September, 1890, there was put in operation in Great

Britain a system of administering laws for the extirpation of pleuro-

pneumonia that was designed to insure absolute uniformity of execu-

tion throughout the Kingdom. The power to slaughter diseased and

exposed cattle was transferred from the many independent local

autlio?ities to a single central authority, and the cost of the execution

?f Xe laws and of compensation f(H- slaughtered animals was made

defrayable out of the imperial funds instead of from the local rates

ashSfore. And, although the local authorities in all other respects

retained their prerogatives in dealing with the disease, the traiisfer of

SeTower of slaughter and of compensation above referred to made

upcessarv the adoption of a new and central system of administration.

uX ttie ne^^^^^^^^ the preliminary operations for t ie detection

ofYhe disease in every existin'g center were ^amed on as be^^^^^^

an outbreak having been discoveiM3d, the entire w^^^

now devolved upon the central authority, i. e., boaid ol 'if^f
uimie.

The officers of the local authorities, having been apprised o^^lie exist-

ence or suspected existence of the infection, ^^re reqxuml^ eclare

the place infected and forthwith report the case to the ^^aid of a^.n

culture. Immediately on receipt of this
^"^«™Vl Prfpo Pd m^m^

Llegram, authorized a veterinary surgeon
"^'Y^ ^^^nS^^ ll^^^^^^^^^^^

to slaughter the suspected animal and send the lungs to the Kojai
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Veterinary College for inspection by officers of the board. If the

examination revealed the animal to be suffering from disease other

than plenro-pneumonia, instructions were at once forwarded to remove
all restrictions that had been imposed on account of the suspected
existence of the infection ; but if the lungs manifested the character-

istic lesions of tlie contagion, a traveling inspector was sent at once
to take charge of tlie premises. The prescribed duties of this official

were, first, to arrange, in concert with tlie veterinary surgeon, for the
slaughter of all the diseased cattle, and second, for the slaughter of

all others to which attached any reasonable suspicion of infection,

whether on the same or on near or remote premises. The latter duty
involved the most searching inquiry as to the source of the outbreak
and as to the distribution of all cattle which had been removed from
the premises for a long period before the infection was discovered;
In many instances the origin of the disease was untraceable or was
lost in the assertions of previous dealers that they had no knowledge
whence the infected cattle had come into their possession. But, the
most remote origin possible once having been attained, all cattle
which had since been exposed to the infection through the agencies
of transportation, markets, or sales were traced to their destinations
and slaughtered, and if any one of them was found to be diseased,
the whole herd into which it had been introduced and all cattle with
which it had been in contact since the date of probable infection were
killed without discrimination. Thus the discovery of a single case of
pleuro-pneumonia often led to a wholesale slaughter of cattle, not
only on different farms, but on those separated from each other by
long distances and situated in different counties.
Other measures of prevention similar to t^ose enforced under the

act of 1878 were put into universal and uniform operation through-
out the Kingdom, and the work of extirpation was carried on with
assiduous zeal. The results are said to have exceeded the most extrava-
gant hopes ofthe promoters of the central administrative system. The
following table illustrates, so far as statistics can do, the operations
of the pleuro-pneumonia act of 1890, and discloses some of the causes
that have led to an unprecedented decline in the prevalence of the
disease

:

Year.
Number

of infected
counties.

Number
of fresh

outbreaks.

Number
of cattle
aittacked.

Diseased cattle-

Healthy
cattle in
contact
slaugh-
tered.

Cattle
slaughtered
as suspected,
but toiind
free from

pleuro-pneu-
monia.

Killed. Died.

1890 36
27
10
i
3

465
192
35
9
2

2,057
778
134
30
15

2,033
778
134
30
15

37 11,301
9,491
8,477
1,157

391

1891
1892
1893

233
188
86
41

1894

Two facts should be kept in mind in a consideration of the above
figures—first, that during 1890 the local administrative system wasm force, excepting during the last sixteen weeks of the year, so that
tor all practical purposes a comparison between the figures for that
year and for 1891 is a coraparsion between the results of the local and
the central administrative system

;
secondly, that the term "outbreak »

was subjected to a change in signification on September 1, 1890: before
this It was used to describe the prevalence of the disease upon every
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separate farm or set of premises Mliere it appeared, but aftei-wards it

signified all cases kuowu to be of a common origin, though distrib-

uted over several farms.
From the above table tlie eflficacy of a uniform enforcement of the

stamping-out system is apparent. Under sucli operations pleuro-

pneumonia decreased from an alarming prevalence in 1890 to a prac-

tical nullity in 1894: ; and thougli the existence of a fcAv cases of this

insidious disease can not be regarded with complacency, yet under a

stringent and Avatchful repressive system there is little danger of its

getting bej^ond control. Millions of dollars have been expended in

its extirpation by the nation, and an endurance little short of heroism

has been shomi by the people in their patient submission to in-edeem-

able losses consequent upon the rigid restrictions placed upon the

cattle trade. A costly experience alone has taught that the most

economical system of dealing with contagious animal diseases is the

one which will most quickly lead to their effectual eradication.

TUBEECULOSIS.

Tuberculosis occupies an anomalous position in the history of con-

tagious animal diseases in Great Britain; it is the only infectious

malady of widespread prevalence against which no extinctive meas-

ures have been directed by legislation. In view of the fact that it has

been known for ages to be extensively disseminated, that it is an

unusually constant and unintermitting force in the destruction of

life, and that it possesses the quality, uncommon to most diseases, of

being intercommunicable among man and the domesticated animals,

the causes of the failure to concentrate upon this contagion the exter-

minative forces embodied in the diseases of animals acts becomes ^a

subiect about which are clustered many suggestive facts. Of late

vears exceptionally intense interest has been attracted to this con-

tagion on account of astonishing discoveries as to its causes and the

agencies of its dissemination; but the futility of all efforts to include

it in the list to be eradicated by legislation has left us without accu-

rate and valuable statistical knoAvledge of its prevalence and depre-

dations; and the fact that it is communicable to man has m recent

vears detracted attention from possible methods of minimizing its

prevalence-the usual and natural economic course m the treatment

of animal diseases-to the more philanthropic study of the effect of

food derived from tuberculous animals upon the health of the human

race Interest in tuberculosis in Great Britain, as manifested by

governmental action, has, therefore, been conlined prmcipany to two

lines of investigation-first, to the possibihty of eradicating the dis-

eTse by the usual legislative processes, and that having been deemed

imin-acticable' next: to the effect of tuberculous food upon human

^^The earlier history of tuberculosis in the United Kingdom contains

little that in the li|ht of later knowledge, is of scientific or historic

ixmim tance The disease has prevailed extensively for centuries, andS wUMn thirty-odd years, the scientific and the popular world

hadgeS y accepted the belief, though not without ^^^uch disci™
and contention, tliat it was an incurable and unavoidable aflection

Te to hereditary and hygienic or
l"'^);;!^

revolution of sentiment concerning the ctiolog.v of the t};sease as
j
u

Pinitited in 1864 when Villemin announced his disc^ver> that tubei-

cSoSf wis iniecuius, and furnished definite proof that inoculation
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with tiibercxilous materinl pi'oducos ilio tUsenso in tho animal experi-
nientecl iipon. Eigliteeu years later tliis \'alual)le service to medical
science Avas supplemented by the famed discovery b}^ Koch of the
tubercle bacillus, the specific cause of the disease. Upon these two
discoveries is based all modern investiga.tious into the pathology of
tho disease, and fi*om them dates a world-wide awakening of popular
interest in scientific investigations as to the causes and possible cures
as well as the dangers of tuberculosis that is almost unprecedented in
the history of other medical discoveries. In some countries, as the
successive results of experiments and investigations were announced,
almost a feeling of panic prevailed and fears were aroused that beef and
milk were scarcely safe articles of food. The English people, however,
resolutely declined to be unnecessarily alarmed, and the history of the
disease in that coifutry is free from featm-es of sensationalism.

It was not until 1888 that an organized effort was made to include
tuberculosis in the list of contagions scheduled in the diseases of ani-
mals acts. The stamping-out system as applied to pleuro-pneumonia
was then being vigorously enforced, and a number of the aggrieved
daiiymen and agricultiu'ists had entered a protest with the privy council
against the hardships and losses imposed upon them by the enforce-
ment of the new regulations for the slaughter of in-contact cattle.
Their grievances were referred to a departmental committee, and this
body was incidentally instructed " to inquire into and report upon the
disease known as tuberculosis and advise as to the best means of
prevention."

Tlie committee examined a considerable number of witnesses in
reference to tuberculosis among the lower animals, and a general
opinion was found to prevail that steps shpuld be taken to guard
against the consumption of meat and milk of tuberculous animals.
The question of curative treatment was summarily disposed of, as it
IS Avcll known that no cure or antidote is known for this disease
Legislation alone was looked to for a remedy, and the conclusion was
reached that legislation directed to the protection of cattle from tuber-
culosis should also include measures that would prevent its communi-
cation to man.
In its final report the committee recommended tliat legislation for

the protection of animals should be made on the lines of preventionand extirpation.
_
It was suggested that preventive operations should

be carried on m improvements of the hygienic surroundings of ani-mals especially m the direction of proper ventilation, pure Avatersupply, adequate disinfection of stalls wherein tuberculous animalshave been kept, together with isolation of aU suspected cases nvp
tuitions against the feeding of the flesh or miirof TubereS InC
m lV?n h^^'Ii^f

"^^^'^^^1 liandling of all substancesbkely to be s^ources of mediate contagion. Warning was also givenagainst the breeding from tuberculous stock. As an eltSpativemeasure it was recommended that, in order to insure thfgiSllextirpation of tuberculosis, it should be included in the contSs
?cts"r f/n'^^^'^-f^ «^ section^ of thoseacts so as to provide for the slaughter of and compensation for dis-eased animals found on the owners' premises; for the seizure andslaugliter of diseased animals exposed in fairs, markets e

"
^ dduring transit and for the seizure and slaughter ()f iteased foVe

It IS not to be inferred from the appai-ent incompleteness of thispropose<l system of extirpation that tAberciUosis was belie^^^ t be a
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disease that Avould yield readily to extinctive measures. On the con-

trary, it was recognized that in its eradication human ingenuity was

confronted with a problem more difficult of solution than any that had

"been propounded in the history of veterinary legislation. With this

malady it was plain that the established system of eradicating animal

diseases, complete and elaborate as it was, must be modified and would

be more or less ineffective.

This attempt to apply the stamping-out system to the extinction of

tuberculosis was confronted at almost every successive step by insur-

mountable obstacles. In the first place, it was manifest that the

existing provisions for the prevention of the introduction of diseases

from abroad were not sufficiently comprehensive; and the almost

universal prevalence of this contagion would at least necessitate, as a

preliminary preventive step, the enactment of a law to slaughter at

the port of debarkation all imported cattle from every country on the

face of the earth. As is well known, such an act of Parliament would

be by no means distasteful to a large proportion of the English peo-

ple- but, with that end attained, the application of the system to the

extinction of the disease as it existed among home-bred animals

seemed a far more hopeless undertaking. Tuberculosis is a disease

not only widely prevalent in England, but it is a disease that was then

in many cases exceptionally difficult of detection; and many an ani-

mal whose fine external appearance had been such as to attract the

careful eye of the butcher was found after slaughter to have its organs

severely affected with tubercles. Hence to impose upon stockowners

the usual penalty for not declaring the existence of a disease, a marked

feature of which was that its presence was often undetectable, was

plainly so unjust and futile an act that the majority of the commit-

tee reported against compulsory declaration, the very corner stone of

the stamping-out system. Effective regulations for a rigid plan ot

detection thus being abandoned, it is manifest that all other suppres-

sive measures of the stamping-out system would be of little avail

Slaughter could be and was recommended of only such animals as

showed outward symptoms of this obscure and widely disseminated

infection; this miiht alleviate but it would not extinguish the conta-

gion and the recommendations for slaughter to this limited extent

were' based upon the hope of nothing more than an annual reduction

of he disease, with a possible chance of permanencj; through the fact

Sat tuberculosis is less contagious than the other diseases included

under the diseases of animals^acts. Effective restrictions upon the

movements of animals diseased and of. those which had been exposed

to the disease-measures that had proved remarkably potent m the

extinction of other contagious diseases-were necessity unenfoi ci-

We in an exterminative system that made slight provision for the

detection of the disease. And compensation for slaughtered animals

on the customary basis of valuation before infection was provocative

of mifcrdSnee of opinion because of the often obscure hngermg

nature and eventually Emaciating effects of the contagion Tubercu-

losis it is tri^e! bears in the obscurity of its symptoms a striking anal-

o?v to pTeuro pneumonia, and viewed from this point its extinction

wmild not seem impossible. But, unlike the latter disease, this infec-

tion doefnot m-esenrtl e single phase of being confined to one species
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from the entire animal kingdom would therefore leave still danger-
ous and ineradicable sources of infection from man. A careful study
and realization of these characteristics of the disease afterwards
turned the tide of scientific investigations in England from possible
schemes of eradication to less comprehensive consideration of the
effect of food derived from tuberculous animals upou human health;
and bovine tuberculosis thereafter became naturally tlie subject of
especial attention. The failure of this attempt to include' tuberculo-
sis in the list of diseases to be ei'adicated by legislation has, however,
continiaed to be a subject of considerable current interest, because
the objections then interposed against the adoption of such a course
have ever since remained an insurmountable barrier to arguments in
favor of suppressive legislation.

The failure to schedule tuberculosis in the diseases of animals acts
left the veterinary authorities helpless to deal with the infection.
However, the power to prevent traffic in manifestly tuberculous ani-
mals and to seize such beasts for slaughter had been granted by the
public health act of 1885 to medical officers of health and inspectors
of nuisances. In the hands of these latter authorities, it should be
noted, the exercise of this power had no reference to the eradication
of the disease, but was directed solely to the abatement of nuisances
and the protection of human health; and though for several years
the provisions of the law were seldom enforced, public anxiety in
regard to the effect of tuberculous food upon human life finally
reached such a pitch that a rigid exercise of these functions of the
sanitary authorities became necessary. As no power to compensate
owners for the slaughter of diseased animals or for the seizure of con-
demned carcasses was granted by the public health act, its strict
enforcement entailed heavy losses upon persons in whose possession
tuberculous animals or carcasses were found. Carcasses of cattle
which had been bought in the open market as healthy and in fine
condition were often found on post-mortem examination to be affected
with tuberculosis; these were confiscated without compensation to
the purchaser, though he had acted throughout in good faith, as had
also the seller and all other persons concerned in the transaction.
The actions of the sanitary authorities, therefore, soon proved so
burdensome that in April, 1890, a deputation of butchers and cattle
traders waited upon the board of agriculture and demanded redress
tor their grievances, avowing that they were powerless under the cir-
cumstances to protect themselves and had a fair claim to compensa-
tion for losses which were rendered unavoidable for the protection ofthe public; and maintaining, moreover, that there was no ground for
the seizure and destruction of meat which was perfectly healthy to
tne eye ot the meat inspector and presented all the appearance ofmeat of good quality, merely because some of the internal organs of
tlie animal from which it was taken were affected with tuberclesihese and other representations made to the board resulted in thenext and up to the pi^sent time, the last governmental action con-cerning this infection, i e., the appointment of a royal commission ontuberculosis The position to which this infection had been rele-gated m public sentiment in England was indicated by the fact thatthe instructions to this commission were simply "to inquire andreport what is the effect, if any, of food derived from tX t.Uous

sCcts^^'inT-r^'-'^'-V,
""''"'^ what are the cii^rst^ances and conditions with regard to the tuberculosis in the animalwhich produce that effect upon man." No reference ^vis made in The
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iusti'uctions to possible methods of oimlicatiou or prevention, or even

to administrative procedures available for reducing tlie amount of

tuberculous material in the food supplied by animals to man. Nor
was it the province of the commission to consider any other means by

which nuin can become tuberculous than through the elfccts of eating

meat and drinking milk of tuberculous origin.

Tlie commission met for the first time in July, 1800; and, after a

series of preliminary consultations, and of examinations of distin-

guished pathologists and physicians, but Avith no pertinent results as

to what infoi-mation was possessed by the medical profession as to

manifestations of tuberculous disease, having an origin in food, among

the liuman community, it was decided to institute a series of experi-

mental researches, viz: (1) as to the means of recognizing tuberculosis

in animals during life, to be conducted by Prof. J. McFadyean; (2) as

to the influence upon lower animals of food of tuberculous origin, by

Dr. Sydney Martin; and (3) as to the effects of cooking processes upon

food 'from tuberculous animals, by Dr. Sims Woodhead. Provision

was also made for a certain amount of consultation among the three

inquirers. Investigations on these lines were prolonged far beyond

anticipations, and the final report of the commission was not made

until April 3, 1895.

The investigations of the commission as to the means of recognizing

tuberculosis in animals during life confirmed in a general way the

prevalent belief that the disease may exist extensively m animals

that appear, to all tests, to be in perfectly good health. It happened

however, in 1891—almost coincident with the beginning of the work ot

the commission—that the substance known as "tubercubn was dis-

covered by Dr. Koch of Berlin. It was commonly known as Koch s

Ivmph " and attracted world-wide attention as a cure for consumption

in man But, as is well known, its value as an antidote was over-

estimated and was succeeded by its acceptation, to a greater or

less extent in different countries, as a diagnostic for detecting tuber-

culosis in cattle. In England experiments as to the diagnostic value

of this substance have been carried on far less extensively and sys-

tematically than in many other lands, and the few isolated tests there

made have been chiefly of a somewhat crude description, consisting

Smply in the application of the test and the slaughter or isolation of

reSg animals! This may partially account for the fact that the

promisfng results obtained elsewhere from the use of tuberculin are

not confirmed by the experimental trials made by the Engbsh Go^ ern-

ment Professoi- McFadyean, in his investigationsfor the commissionS ed the test to a total of 75 animals and records that l^e. i-ecen ed

m-ong indications from tuberculin, about the presence or absence of

tobeicle in 24 of them. Nevertheless he sums up his report bj the

stafement ''I have no hesitation in saying that, taking full account

of ^perfections, tuberculin is the most

nosis in tuberculosis that we possess.'; .Fo^'ce/s added to th^ asser

tioTi in the final report of the commission by the statement. w e

understand that sin?e the time of Professor McFadyean's experiments

Ihe method of usino" tnberculin as a test has been much improved, and

f lat^t is now re-arded as affording more trustworthy indications for

drnJ-nosis I^^^^^^^^ reference" to tuberculin the ^-esearches and

innSs of the commission resulted in no new knowledge as to the

Sns oriLognSg tuberculosis in its obscure stages in animals

^^^il^J^iary object of the commission was to learn "the effect of
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food derived from tuberculous auimals upon liumau hcaltli," and, as

this knowledge could obviously not bo attained by direct experiments
upon human beings, it was evident that the only method of attaining

it would be by experimenting upon the lower animals and applying,

by analogy, the knowledge thus obtained to the case of man. In this

connection the inquiry as to "the influence upon lower animals of
food of tuberculous origin" becomes of paramount importance.
Preliminary to a broader exposition, by analogy, of the danger of

tuberculous milk and meat to human health, Dr. Martin instituted
two series of experiments upon a variety of animals wliich differed in

their usual food material—pigs, guinea pigs, and rabbits. In both
series the animals were fed witli their usual food; but in the first

there wa,s added to this food meat and milk, alwa3^s uncooked, derived
from tuberculous animals—the distinctive feature of the experiment
being that no particular examination for actual tubercle was made of
the material added except to avoid obvious masses of tubercle. The
second series of experimeijts were carried on under like circumstances
and conditions with the distinctive feature that the meat and milk
added to the customary food contained tuberculous matter plainly
recognized as such and purposely added. It is noteworthy that in the
latter experiments the tuberculous matter was sometimes taken from
a human source, sometimes from a bovine one, and that each animal
received but one dose. The results of both series of experiments
were that some of the animals experimented upon became tubercu-
lous; but it was significant that in the second series the proportion
that became infected was much the larger, comprising in all but a few
cases the entire number experimented upon—thereby not only indi-
cating the element that was dangerous to the healthy animals that
had been fed, but also, by comparison with the first experiments, sug-
gesting (and this is the feature of economic importance in the whole
investigation) that possibly some meat and milk derived from a mani-
festly tuberculous animal may be harmless, from the fact that all
parts of a diseased animal may not be actually invaded by the tubercle
For present purposes, however, the important fact derived from botli
these series of experiments is the general one that danger arises to a
healthy animal from the introduction into its food of material taken
from a tuberculous animal.
The commission did not hesitate to apply to the case of the human

subject the evidence thus obtained from a variety ot animals that differ
widelym their habits of feeding—herbivora, earnivora, omnivora—and
to state that, as regards man, any person who takes into his system
matter which IS capable of giving rise to tuberculosis in the lower ani-
mals incurs some risk of acquiring tubercular disease. The fact ofprime importance now is that this matter maybe found in parts of ani-mals affected by the disease, and that it is known to the naked eye bysome well marked though various characters, and microscopically by
tJllTlT7^ Tlie disease, it is cinfidently

offn?t;o i "'-'"n".
'^^^ ^^o^ animals, and the bacilliof tubercle are transmissible from man to animals and animals to

the dS'ase
'

"^'''^'''^ subjects, are tlie specific cause of

The establishment of the fact that "the effect of food from tuber-culous animals upon human health" is "preiudicial » and h-it ton

ttTSiase jTt!"^^'
'''' aboye-described^nittei op'enr^ ll'^^ St eal i^haseof the commission's investigations, i. e., wOiat parts oftuberculous animal are liable to contain'this tuberculous maWer.

a
In
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other words, What are "the circumstances determining danger to man
from meat and milk from tuberculous animals ? " Investigations as to

tlie respective risks to human health from the use of these two food sub-

stances, when derived from tuberculous sources, were carried out and

reported upon separately; and, from the fact that it is always diflacult

to make sure of the absence of tuberculous matter from any part of a

carcass that shows ocular evidence of tubercle elsewhere, conclusions

were arrived at, as in the former experiments, chiefly by analogy.

The first part of the commission's report upon this query deals with

the "danger from meat."
As a rule tuberculous matter is found principally in those organs of

the diseased animal that are removed by the butcher in
'

' dressing " the

carcass, most abundantly in the lungs, lymphatic glands, serous mem-

branes, often in the liver, spleen, kidneys, intestines, and other organs;

and to the practiced eye it is in these organs easy of detection. But

in the tissues that go to form meat, as it is known in a commercial

sense—except perhaps occasionally in bone or in some small lymphatic

gland embedded in intermuscular fat—tubercle bacilli are seldom

found The recognized possibility, however, of the occasional inva-

sion of tuberculous matter into this common food substance led to a

series of experiments to determine, if possible, the circumstances and

conditions under which meat from a manifestly tuberculous animal

may be an absolutely safe article of human food.

In these experiments the beef of 21 tuberculous cows was used sepa-

ratelv of these 8 were affected with mild tuberculosis; 8 with mod-

erate tuberculosis, and 5 with tuberculosis in the advanced or gener-

alized form. The beef of all these cows failed, under the microscope,

to show the presence of tubercle bacilli, excepting in two cases, and in

those the quantity of tuberculous matter was small. The beef was then

submitted to the more delicate tests of both feeding and inoculating

healthy animals with it. The results were, viz, by feeding, no animals

became tuberculous from the beef of the cows affected with niild tuber-

culosis, none from the beef of those moderately tuberculous; but by

inoculation one animal contracted the disease from the beef of a mildly

tuberculous cow, and three became tuberculous from the beef of the

cows affected in the moderate form. The beef of 4 out of the 5 cows

afflcted with generalized tuberculosis produced the disease, either by

fnoculatio^ or by feeding, in the animals experimented upon, 1 only

out of the 4 appearing to answer to both tests. ^.It was a peculiar fact

?hat the beef of the cows affected with generalked tuberculosis had

undei the microscope, shown no traces of tubercle baciUi; but the

beef of the^ cows that had given affirmative results to the micro-
Deei oi LUB

the sroup of cows affected with modei^te

thSberculous disease would be repeatedly produced by the use of

inf+\r?nl th^tS no evidence of tubercle under the microscope,

ft w?s exiSed on th^^ hand, that the disease would more urn-

inoculation experiments.
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Even the hypothesis that some minute tubercles might have been
overlooked in the small portions of meat that had been used in the
feeding and inoculation tests Avould not account for all the irregular-

ities or all the observed facts; and though this hypothesis could not
be wholly disregarded as being a possible cause of some of the unex-
pected affirmative results obtained by the feeding and inoculation
experiments, it was of the utmost importance for i)i*actical j)urposes
that some more obvious and probable cause should be discovered for
the irreconcilable results.

Attention was now directed to features of the present method of
experimenting that had heretofoi*e not entered into consideration,
namely, the operations of the slaughterer and butcher, and it was
readily seen that a real and considerable danger had arisen to the beef
from the probability of its contamination from the actual tuberculous
lesions, present in other parts of the carcasses, and conveyed from
thence to the proper meat substances by the hands, knives, and clothes
of the butcher during the process of flaying and dressing. Accepting
this as the method of contamination, the irregularity of the results of
the above experiments are easily explained. From this point of view
the danger of contamination is obviously dependent upon tke quantity
of tuberculous matter in the general carcass. In cases of mild tuber-
culosis, where the quantity of such matter is small, there is little dan-
ger to the meat of contamination in the course of the butchering oper-
ations; in cases of moderate tuberculosis, where chiefly the lungs and
the lymphatic glands in the thorax are affected and may be easily
removed without the incision of a tuberculous lesion, the danger,
though comparatively greater, is still small ; but in cases of generalized
tuberculosis, where many parts of the body {^re affected with the dis-
ease, the danger of contamination would proportionately increase.
Apparently this theory explained the irregularity of the results of the
feeding and inoculation experiments, and Dr. Martin was driven to
the conclusion that "when meat is infective it commonly acquires its
properties by being accidentally contaminated with tuberculous mate-
rial during its removal from the carcass." The commission accepted
this view to the extent of stating in the final summary of the results of
its investigations that "there is reason to believe that tuberculous
matter, when present in meat sold to the public, is more commonly
due to the contamination of the surface of the meat with material
derived from other diseased parts than to the disease of the meat
itself."

Investigations into the circumstances determining danger to man
from the use of milk from tuberculous cows were of a less complex
nature, and the conclusions arrived at were consequently more accu-
rate and reliable. Without going into the details of the careful and
thorough experiments made by the commission, it will be sufacient to
outline the practical results obtained. To quote* from the report of
the commission

—

According to our experience the condition required for insurin:? to the milk oftuberculous cows the ability to produce tuberculosis in the consumers of their milk
IS tuberculous disease of the C9W affecting the udder. This affection of the udder

* '^'^ advanced stage, but may be found also in mild
Wo T 1!

T^«?ilH°*''^^'^^,^*^*^^^^^^°^^losis of the udder possesses a viru-lence which can only be described as extraordinary. All the animals inoculated8ho\yed tuberculosis in its most rapid form. * * * The withdmVnl fm,ndames of every cow that had any dLase whatever of her udde™^^^^^^^

ttSrculotis mill" ''7T^
'^'^^^er incurred by man fiim tliTuse^ftuDercuious milk, but it would not be an adequate security. * * * It is of
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supremo impoi-tuuco to the consumers of milk that tho existence of any tubercu-

lous diseaso of the udder .should bo ascertained without delay. Now, there is no
difficulty whatever about recognizing tho presence of some abnormal condition in

a cow's udder, and the presence of such a condition—whatever it be—demands
that tho judgment of a responsible expert should fortliwith be obtained about its

nature. * * * If the expert finds tubercle bacilli in the milk, tho cow has dan-

gerous tuberculosis of the udder. If he does not find them, he may apply the fur-

ther test of inoculating some susceptible animals with the milk and thereby learn

the nature of tho udder diseaso. By this test he will rarely be misled. Obviously

the cow must be in seclusion, and every particle of her milk must be treated as

highly dangerous during any delay that can be permitted for diagnostic pm-poses,

and until the disease has been proved not to be tuberculosis.

Tho third and last inqiviry of the commission was "as to the effects

of cooking processes npon food from tuberculous animals." As to

meat, investigations were conducted by subjecting pieces into which

had been injected tuberculous matter or upon Avhich sucIl matter had

been smeared, to various degrees of heat for various lengths of time

and then testing its power of infection by processes of feeding and

inoculation. The ordinary methods of cooking, such as boiling and

roasting, were used in the experiments and the conclusion arrived at

was that "ordinary processes of cooking applied to meat which has

got contaminated on its surface are probably sufficient to destroy the

harmful quality. They would not avail to render wholesome any

piece of meat that contained tuberculous matter in its deeper parts."

The effect of cooking npon tuberculous milk was considered an

inquiry of special importance, not solely because it is a food exten-

sively used in cookery, but more especially because m a raw state it

is habitually drunk by the English people, and the central idea of

Dr Woodhead's report is "to advocate the boiling oi all cow s milk

that can by any chance contain tuberculous material. " Being a liquid

substance, it is more readily affected by lieat than is the solid tissue

of meat; and Dr. Woodhead says:

The most deadly tubercular material can be rendered absolutely innocuous, so

far as Sy spreading infective disease is concerned,by the action.ot.a temperature

nfwlnTli water boils * * * A lower temperatm-e than this is sufacient to

brili abo^S t£ sSme results when allowed to act for a longer time, but for

present it is sufficient to state that boiling, for an instant even, renders the tuber-

cle bacillus absolutely innocuous.

Owing to the objectionable flavor imparted to milk by foiling

investigations were made as to methods of " sterilization" that might

be effective and yet be free from this objection; but nothing- was

i^?und tiial wouldlake the place of the "simple^j"/ l^^J^^^^^

ev«ry suspected milk over the fire and taking it oft when it boils.

FOOT-AND-MOUTH DISEASE.

The most notable event in the history of animal
^is^'^^^f^i^/^^fi^

Britain in the pastrfew years was the unexpected appearance of foot-

anfrouSi disease in February, 1892. f^^^^^^^^"^'^^^
to this outbreak, because England, after having suffei-ed inestimable

losses from this malady for almost half a century, had been officially

deSSl See from the affection since 1886, and the most careful pre-

ca" had subsequently been taken to preve.it i s --t-d^^^^^^^^

Those went so far that no vessel was allowed to land suscepnoie .im

mSs in Great Britain which on its voyage had even

port of a country suspected of being infected with foot-and-mouth

'"I'S^icteristic feature of this disease, however, is its insidious
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iufectiotisness; tlie source of its ovigiu and llio means by whieli it is

so rapidly spread over tlie country are often iinj)0S8ible to determine.
It seems to be beyond question that tlie disease first appeai'ed in Eng-
land in 18o9, and at that i^eriod—not from sanitary measures but
from a principle of agricultural protection—the landing of all foreign
animals from any source whatsoever was absolutely prohibited. Under
these conditions the introduction of the disease from other countries
seemed even more impossible than under the less sweeping restrictions
of present laws. Yet it seems to be fairly well ostablislied that the out-
break of 1839 was of foreign origin. The fact that foot-and-mouth
disease was then prevalent on the neighboring coasts of France and
in the Netherlands led to a vague belief that the infection had in some
way been conveyed from one of those countries. Though no direct
means of contagion was ever discovered, veterinary science has since
added some confirmation to this belief by the discovery that, though
the life of the virus of foot-and-mouth disease is under ordinary
circumstances a short one, yet the infective matter can, tinder favor-
able conditions, be carried considerable distances by either animals,
persons, or substances which have been in contact with animals suffer-
ing from the complaint. Mediate, as well as direct, contagion is a
characteristic of the disease.
A clearer idea of the dread which was caused by the reappearance

of the malady in England in 1892 may be had by a glance at that
nation's past experience with the malady. In a brief review it may be
of interest to note that the history of the disease naturally is divided
into two eras, the line of demarcation being the contagious diseases
(animals) act of 1878. The first era extends from the first appearance
of the disease down to the outbreak of 1880, during which time the
natural course of the disease was virtually uninterrupted by restrictive
measures; the second era dates from 1880 to the present time and
shows the course of the disease as modified and finally contrblled by
the sanitary and restrictive legislation resulting from the experiments
and investigations of veterinary science.
Immediately after the unaccountable appearance of the disease in

the Smithfield market in September, 1839, above referred to, there
occurred a rapid succession of outbreaks, almost incredible even in a
disease of so short a period of incubation as this, at various points in
England, Ireland, and Scotland. Little was then known of the
potency either of legislative action or of concerted individual effort in
checking contagious diseases; and for a period of three years the con-
tagion ran an nninterrupted course. Though seldom fatal, the disease
Avas ot extreme virulence. Comparatively few animals within itsrange escaped infection, and the losses inflicted upon the cattle, sheepand swme industry of the United Kingdom were incalculable. It wasno uncommon thing for large numbers of animals to lose their hoofs

wv T ^^f
i^iarkets, and it is a matter of record thatbasketfu s of the hoofs of sheep and swine-the feet of this species

fiplTXl%^*''"^' ^Tfy "^^'^ affected-were swept up daily at Sniith-
field after the market was over. The disease, no means of checkingwhich were m those days thought of, declined, apparently of its ownaccord, m 1842, and httle was heard of it foT tlie next two years Inmo, however, with an apparent spontaneity little less surprising orunaccountable than in the first outbreak, it appeared Sn and
^f"^ ^vith like rapidity, ran an unchecked course ofS t th?eeyears, after which it gradually declined and remained in a nuiescentstate during 1848 and a part of 1849. In succeed! g Xs like
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outbreaks, but of varying virulence, occurred at regular intervals; and
some idea of the anxiety with which each recurrence of the malady
came to be exjiected may be formed from the mere statement that in

the outbreak which began in 1869 it was estimated that not far short

of 3,000,000 animals suffered from the affection.

As early as 1849 it was recognized that the plague was probably

periodic in character, and this belief was fully confirmed l>y the next

thirty years' experience with the disease. From that date down to

the outbreak of 1880 there were seven clearly defined periods of prev-

alence, each followed by a period of dormancy or subsidence. It

should be kept in mind that during the outbreak of 1880 and subse-

quently the natural course of the disease was diverted by repressive

legislation, particularly by the contagious diseases (animals) act of

1878. But the natural law of the infection, when uninterrupted by

restrictions, seems to have been that each outbreak or period of

excessive prevalence had an average duration of something over two

years and the period of quiescence has usually continued about a year

and a half. Thus every outbreak has been disconnected from the

succeeding one by an interval of rest, during which the affection has

remained in a dormant state, never ceasing entirely, but attracting

little attention. Notwithstanding this recognized endemic character

of the disease, it became the custom of the English people m later

years, when the laws prohibiting the importation of foreign cattle

had been somewhat modified, to attribute each fresh outbreak to the

reintroduction of the infection from abroad; but it is evident to the

impartial observer that the regular periodic nature of the disease can

not be accounted for on a theory founded on the importation of dis-

eased animals at irregular intervals from foreign countries. A more

reasonable explanation of its periodic appearance is that during

periods of prevalence, when the disease was allowed to run its natural

course, it attacked all susceptible animals within its range, and, hay-

ing then exhausted its virulence, it remained in a dormant state until

a new generation was produced susceptible to infection Regular

periodicity was a marked peculiarity of the disease so long as its

natural coursewas undisturbed by legislative and sanitary restrictions.

The outbreak of 1880 was the first that showed any marked varia-

tion from this natural law. During the first nine months of the year

Great Britain, for the first time in forty years, was declared free from

foot-and-mouth disease. Why thismay not have been
f^f'^^3;^ PfJ^^^

of subsidence is not entirely apparent The
^J^f^^

M made its

periodic appearance in 1877, prevailed through 1878
f.fd

was declm-

ing in 1879 r and, reasoning from the past history of the disease, the

ouiescent period was now due. There were circumstances, howe^ er,

?hat"i declaration of freedom from the dise^s^a

more weight than a like statement would havebor ieataip time since

S39 The contagious diseases (animals) act, bj^ which animals

Sed with fSot-and-mouth disease were for the first time placed

under severe repressive measures, had made it compulsory upon stock

Znls'ZTe^lZ the existence of the disease and ha^ pu^, in opera-

that this outbreak was of foreign origin.
French CAt-

The disease was first discovered in ^1^^;!?"^^"^^.^! ^^.^'A'^A'^^^

tie that had been killed in the foreign cattle market atDeptfoid. iso
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symptoms of the disease had been noticed in the animals Avhen alive,

but the post-mortem examination left no room for doubt as to the
character of the affliction. Soon afterwards the inspection of a cargo
of cattle from Havre on the second day after their landing at Deptford
revealed the infection among some of them. Thns the disease was
presumably introduced into the Deptford market.
Taking into consideration the peculiarly infective natnre of this

disease, no conditions conld have been found more favorable to its

spread than those of the foreign cattle market at Deptford. The orig-
inal design in planning this market had been to have it of such ample
pi'oportions that the whole continental import trade could, if desired,
be converged to this one point. The magnitude which this trade
would assume had, however, been underestimated and American
imports had not even been calculated upon. Now when the disease
Avas communicated to this market the lairs were overcrowded with
cattle from America as well as Europe, and the infection was rapidly
carried over the whole area, not only by cattle passing day and night
from the lairs to the slaughterhouses, but also by employees in the
course of their duties carrying the infection from one point to another.
The overcrowded state of the market also prevented effectual disin-
fection of the places known to have been infected by diseased ani-
mals, and consequently perfectly healthy ones became infected soon
after entering the lairs. All the powers vested in the veterinary
department were brought into play to prevent the spread of the disease
beyond the limits of the market, and it is certain that the subsequent
widespread contagion was not due to any animal having been allowed
to pass from the place.
Within a fortnight after the discovery of t]:^e disease at Deptford

outbreaks occurred in London, in Luton, Bedfordshire, and in Charl-
ton, Greenwich, and Woolwich in rapid succession. No connection
could ever be traced between any one of these outbreaks and the pre-
sumedly direct center of the disease at Deptford, excepting that a pos-
sibility of mediate contagion was found in the visit to the city dairy
of London of a butcher who had premises in the infected Deptford
market. From these newly established centers, moreover, the disease
spread rapidly with its characteristic insidiousness; and between Sep-
tember 20, when it was first discovered at Deptford, and the end of

on m o
^^^^ December, there were 1,461 outbreaks in England, and

^0,918 cattle, 9,572 sheep, and 1,886 swine were attacked. It was
manifest that the provisions of the contagious diseases act of 1878 as
thus far enforced, were ineffectual to control the disease.
The act of 1878 is of particular importance in the history of animal

diseases m Great Britain because upon it, and the subsequent orders
of the privy council under it, is founded the intricate system of policeand sanitiiry regulations governing contagious diseases that has been
developed there from that date up to the present time. The single

,i it'''^:
'

1 S"^
Pl,'evention of contagious diseases among ani-mals m the United Kingdom, and the design was to effect this in twoways—first, by preventing the importation of diseased animals fromforeign countries, and, second, by the prevention of contagious dis-eases of animals withm the Kingdom. To effect the first, the landing

in n,iS.T !
restricted to foreign animal wharves (now seventeeSjn number), and all imported stock is required to be slaughtered unonlanding excepting that there is delegated to the privy council thepower of exempting from the latter proviaion animals from any countr^
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wlicro the laAvs relating to the imiDortatioii and exijoi'tation of animals

and to tlie prevention and introduction or spreading of disease and
the general sanitary condition of the animals therein are such as to

afford reasonable security against the importation therefrom of dis-

eased animals. There is also granted to the privy council the power

of prohibiting even the landing of animals from countrieswhere certain

diseases are known to exist. This latter provision was originally

intended only to prevent the importation of cattle plague ; but foot-

and-mouth disease, on account of its singular infectiousness, was in

later years included in the prohibition.

The system for the prevention of contagious diseases among home
animals, as created by this act, was an intricate one, requiring for

complete success a conformity of action between the stock owners,

the local authorities, and the privy council that experience taught to

be difficult to attain. The act imposed upon the stock owner compul-

sory declaration of the disease. When this requirement had been

complied with, or the existence of the disease had been otherwise

detected by officers appointed for that purpose, it devolved npon the

local authorities, aided by a qualified veterinary inspector, to make

an examination, and, if the reported existence of a contagious disease

under the act was verified, to declare the place infected and to pre-

scribe regulations for the movement of animals in, into, and out of

the place. This provision of the act was so plain as to leave no doubt

that it was intended that nearly all action necessary for arresting the

spreading of a disease should betaken by the local authoritym wliose

iurisdiction an outbreak occurred. The power of the local authori-

ties however, was limited to their own territories, and a declaration ot

an infected place could not extend into the territory of a neighboring

local authority without the wi-itten consent of the latter. The conse-

quent danger of a lack of cohesion on the part of the local authorities

in the exercise of the powers granted them was sought to be guarded

against by a grant of supplementary powers to the wivj council,

^ter the declaration of an infected place it was required that the

local authorities report the facts in the case to the prn^ council with

a recommendation, if they deemed it advisable, that the council declare

an infected area of specified limits around the infected place wherein

the usual restrictions upon the movemeiits of animals shouici be

enforced. Jurisdiction was also given to the privj' councd oyer aU

animals not on the premises of their owners, such as those at fairs,

sales, exhibitions, and in transit, with a general supervision over the

cleansing and disinfection of market places, sales yards, and of the

Sing Sens and trucks of railway companies The permanmt idea

of the system, however, was the detection of the disease on the fa™s

and premises where animals were fed and bred and the concentration

restrictive measures on these centers of disease, leaving the moAC-

ments of animals outside the limits of infected places as fTee from

interference as circumstances would permit
. ^ in^l-idv

The inefficiency of this system for controlling
"^^^^^f;^^/™^^^^^^^

as foot-and-mouth disease seemed apparent m l^^
'-^^^Wm^^^^^^^^^^

outbreaks of 1880, and w^as very discouraging,
IT^o^^^s n s

the foUowing year the devising of means by which the proA isioi s oi

^he act c™ld be so enforced as to eradicate the Wey^ malad,

occupied much of the attention of the veterinary departme^^^^^^^^ It^
evident that the weakness of the system was clue

;'ieJ^'^^Ytu^^^^^
local authorities to realize their responsibilities. The signal success
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,acliieved in partioular districts by tlio energetic action of some autlior-

ities proved the efficacy, theoretically, of the system, but the negli-

igenee and laxity of other authorities neutralized all practical benefits

as far as they related to the general good. It was soon manifest that
the policy of concentrating restrictions on the centers of disease, as
thiis far tried, was a failure; and the iDrivy coimcil, Avliose powers
were originally intended to be only supplementary to those of the local
authorities, now took the initiative in an attempt to suppress the
infection. From the council's action is learned the principal object
lesson of the year in the control of the disease. An order was issued
(prohibiting the holding of fairs and markets throughout England dur-
ing a period beginning January 17 and endiug March 31, 1881. The
efficacy of such an additional reslrictiou i\j>on the movement of ani-
mals was at once apparent in a marked subsidence of the infection;
•from 240 reported outbreaks the week before the order went into effect
the number dwindled to 25 in the w^eek, 'when it ceased. But the
remonstrances of farmers and stock owners against such an avowed
infringement upon their rights and privileges made it impossible to
continue the order in effect bej^ond the first montli of spring, and the
value of the restrictions immediately became apparent in an increase
.of the disease. In April the mimber of outbreaks increased to 212,
only to be followed by an increase of 513 in May. During the remain-
der of the j'-ear the disease continued to spread with a rapidity char-
acteristic of former accessions, but undoubtedly restricted in respect
of the number of :animals attacked by the enforcement of the suppres-
sive measures of the contagious diseases act; 4,8-83 outbreaks were
reported during the year .and 183,046 animals were afdicted.
In compliance with the natural law of periodicity observed in foot-

and-mouth disease in England during the past forty years, it was
expected that, regardless of the effects of repressive measures, the
malady would reach its highest state of prevalence and a period of
subsidence begin about the middle of 1882. It was therefore a
source of surprise and perplexity to find that the disease, after
decreasing satisfactorily in 1882, suddenly increased and attained its
hio-hest maximum in 1883. In seeking the cause of this unexpected
accession it was common to attribute it to the importation of the
disease from foreig-n countries. But it is more than likely that the
restrietionfi which had been enforced during the previous three yearshad prevented large numbers of animals from showing their liability
to the disease at once, and that these now yielded to the contagion
eiiher through a laxity of restrictions or unusually favorable condi-
tions for the spread of the disease. This fresh accession of thedisease led to renewed restricftive efforts—perfect isolation and effec-tual disinfection—and after rimning a fui-ther virulent course of t,woyears the malady ceased to exist altogether in 1886. The beneficial
effects of the repressive measures nsed is attested by the decrease ascompared with former outbreaks in the number of animals attacked'the whole number infected between 1880 and 1884 being less tlian

w'X'''^Tii°* -^^^^^ ^l^^t ^ century of prev^
dnZl Z""- ^^^IT'"^

^^"^^ t ^''^^^ disease-an interim

?Sr ItY«i. 'Tr^'"'" f England a feeling of security againstruuhei attacks. Ihe moat sedulous oare, moreover was talcen fn
ppvent.areintroduction of thelnfeetionfro'm abro.^V.^^^^^^^^of the wide prevalence of tlie disease on the Continen a^eSroSwas placed upon the shipment of animals from aliuos^eVry coSy
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in Europe. An incident occnrred in 1892, however, that gave rise to

an opinion in England that notliing short of an absolute prohibition

of the importation of all foreign animals would insure nonliability to

the recurrence of the disease.

Denmark was (me of the few countries of Europe in favor of which

the privy council had exercised its prerogative of exempting animals

from slaughter at the port of landing. On January 27, 1892, sixty-

eight eattie from North Jutland were shipped to England from the

port Esbjerg, arriving at Harwich on January 30. After the usual

period of detention these animals were sent to the Metropolitan market

at Islington and exposed for sale on February 1. All but eleven were

sold, and, as the next market was not held till the following Thursday,

these were returned to the lairs to await that sale. Before the open-

in o- of the market on 'thursday foot-and-mouth disease was discovered

among these unsold animals, and they were immediately removed to

the adjoining slaughterhouses and killed.

A careful inquiry was at once instituted into the movements of

the entire 68 head "from the time they left North Jutland until they

reached the metropolitan market, as well as into the subsequent move-

ments of those that were sold, the object being both to discover the

source of the disease and to adopt preventive measures against its

spread throughout England.
„ -, x. i ^

As to the origin of the disease, it was found to be enveloped m
obscurity. Denmark was proved to be free from the affection, and

the theory that the cattle were infected by mediate contagion just

before being shipped from Esbjerg was incapable of direct proof.

Even the circumstantial evidence in support of that theory was ve^
limited At Hamburg, about 80 miles distant from Esbj erg, foot-and-

mouth disease was rife at the time, and dealers from the former place

were in the habit of attending the Esbjerg market for communication

existed between the two points, and, though German cattle were

excluded from Denmark, Danish cattle were shipped to Germany,

and the railway trucks used for that purpose were returned in the

ordinary course of trade. These were the only links m the chain of

evidence in favor of mediate contagion. In fact no positive proof

existed that the Danish cattle were at all responsible for the introduc-

tion of the infection; bnt the disease was then extinct m England

and the fact that its spread in the Kingdom was afterwards plainly

traced to cattle sold in the metropolitan market on February 1 makes

it probable that the infected Danish cattle were suffering from the

disease at that date and were the source of the contagion

The most stringent measures were at once t^t^^/^ Prevent the

spread S the infection. It happened that on account of regulations

aimed at pleuro-pneumonia no cattle conld be moved out of the

county of London^at that time without a license, and this circum-

Xnce -reatly aided the authorities in tracing animals from the met-

fopohtan mKet that were likely to spread the d^«ease. J^fl^.^^^ed

PTiimals were almost immediately traced into the county of Kent and

«SChte7e!l buT before the end of February, outbreaks had occurred

lnr!^Slnlee^^^^^^ places, the range of inf^^^^^^^^^^^
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beyond control. During the prevalence of the disease in 1892, 75
oiitbreaks occurred in England and 20 in Scotland. The total number
of animals attacked amounted to 5,267, of which 4,530 recovered, 586
were slaughtered, and 151 died.

A feeling of disquietude naturally prevails among stock owners so
long as a single case of this remarkabl}^ contagious and insidious dis-
ease remains in G-reat Britain. The peculiarly rapid disseminative
power of the virus, conveyable from one place to another through the
medium of almosb any substance that it touches, makes the presence
of a single case no trifling menace to the entire stock interests of the
Kingdom. Unlike most other contagions scheduled in the diseases of
animals acts, the slaughter of diseased and in-contact animals can not
be relied upon to exterminate the infection, since the virus of foot-
and-mouth disease is communicable through the clothing and shoes
of cattle attendants, the litter of stables,- and all substances with
which the diseased beast has been in contact. Isolation of infected
animals until death or, as usually happens, until recoveiy, with sub-
sequent disinfection or destruction of all material liable to contain
the virus, has, as a general rule, been relied upon for the suppression
of the malady. In the ease of this disease the avenues of dissemina-
tion are so manifold that an outbreak in any locality naturally arouses
grave fears as to the possibility of its having been spread over the
entire neighborhood through the medium of the common everyday
operations of life around the seat of the infection. It was therefore
considered a matter of more than ordinary importance when, during
the year 1893, two outbreaks of the disease gave evidence that the
virus of foot-and-mouth disease still prevailed on British soil. One
of these outbreaks occurred in London in such dangerous proximity
to the metropolitan cattle market that the risk of the disease beino-
carried thither by mediate contagion seemed alarmingly imminent*
and the whole of the cattle on the premises were slaughtered with-
out delay, the litter and fodder on the premises destroyed and the
shed m which the cattle had been confined subjected to thorouo-h
cleansing and disinfection. No trace of the origin was found but Is™h cattle had been introduced into the premises it was certain
that the disease was the result of mediate contagion. The preventive
measures were so effective that no other cases of the disease appearedm London during that year.
The second outbreak in 1893 occurred in East Sussex The sur-

roundiii^s of the infected animals were such as to render isolation
easy. The disease ran through the whole of the cattle on the farm

ntw !>f.Tl/
'^^^o^^^e?- could be found for this outbreakotnei than the suppositive one of mediate contagion

Evidence that the suppressive measures had not yet been wholly

tfP ?v7«f
7''' abundant during the year 1894. Thirteen cases ofthe existence or supposed existence of the disease were reported to the

fj^n.
'""^

^'n' ^^^y ^^'^^^^^ are easily mistaken by
S?S foot-and-mouth disease, only three of the

cSo?thTintcti'o''n'''o^^
found upon investigation to be ti-u^

f^fL> ?
infection. Of these, one outbreak was in a herd of cattle

one ntVn^fl ''T''^ ^'ff-
'^""P- I" «a«e of the cattle andone flock of the sheep isolation was practiced and followed by success

?i^tri?t wher^el'l^''^^'
^^^^^^ «^^«^P the imS.ateaistnct where the disease had given so much trouble in 1892 and

feet anrf'm' ^11
of a particularly aggravated nature, affect ng both thefeet and mouths of the animals, the slaughter of the entire flocks was
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ordered Careful inspection of stock on the neighboring farms for a

fortnight after the slaugliter failed to reveal any new centers of the

^'Aft?r over half a century's experience Avith foot-and-mouth disease

Great Britain may be said, though not entirely reo from the mfec-

Son to have it under a control far more complete tlian that of any

oonntvv Smt has been so extensively afflicted. With an admirable

sXm A laws for^ prevention of the importation of the disease

from foieign lands and for the suppression of the disease within the

boundaries of the Kingdom, it would seem that tlie nation is not likely

to be again subjected to serious ravages from this disease.

ANTHRAX.

Anthrax is an incurable and extremely fatal disease, of unknown

orMn Sat has undoubtedly prevailed in Great Britain from a very

Sote iSodVbut until the comparatively recent discovery of the

specific cause of the malady it did not attract national attention,

times, before science
^^^f

, ^^^^^^^^^^^ have
ease, it was but

^"'f ^J^^f̂ .^^.^^^/s^^^^^ associated with it.

been ascribed to it and manj
^^^P^^^^^'ii'i'',';;'; attention of even the

These naturally had a ten^cy to defl^^^^

more acute observers from ^^le l^ss maikea w^^^
attacks, as

ady; hence the occasional P^^^^^ ^f^^l^^S attract the

well as the fact that it is not m eyeiy
^^^^^l^;*; done. The dis-

attention that such
^^y-J^^^^fJ^^^^^^

effect, and the

ease was popularly regaided as or su
. ^ ^^^^^ character-

name that was fo^'^eriy applie^^^^^
word meaning death,

istic-murrain, a .^^envative froD^the^M^^
^^^^^

Before the specific cause of
^^^f^Y?^o\?oi^^^^^ of man then

wise long prevailed in occasional

known as "the foo -sorters disease.^ i

^

cases of sudden deatli
^^^^'Jl^^ff^^l.'^ZX^^^

ries, particularly m f^'^if^.^^^f '^^J^ca^^ appeared to be the

Investigations ^y^^^^Yr^^ J^c^TloZ^^^ i"to the body,
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blood i)oisoning, often proving rapidly fatal, suggested oilier channels
for the introduction of the disease.

The discovery of the specific cause of anthrax and the subsequent
investigations Avhich resulted in the establishment of the identity of
this animal disease with the human ailment, "wool-sorters' disease,"
form a chapter of inexhaustible interest in medical science.
In 1855 Pollender, in his investigations into anthrax, was the first

to discover minute organisms in the blood tissue of deceased animals

—

peculiar rod-like bodies which are now familiar to the scientific world
by the name bacilli, and this particular variety as the bacillus anthra-
cis. And, though neither Pollender nor Brauell, who followed him
in the investigations, attached to these organisms the significance
which they now possess as active agents in the cause of the disease,
yet the mere discovery of these micro-organisms is a notable event in
scientific research, since it is the foundation of the science of bacteri-
ology and led to a complete revolution in the theory and practice of
medicine.
The discovery of the bacillus anthracis was followed by exhaustive

investigations into the disease both in Great Britain and on the Conti-
nent, and during the next thirty years a large amount of valuable and
interesting information was accumulated. The fact of primary impor-
tance established is that the bacillus anthracis is the cause of the
disease, and when introduced into the blood of an animal produces
changes which ultimately result in sudden death. The disease is,
therefore, infectious, and because of its remarkable fatality would'
excepting for certain conditions upon which depend the vitality of the
bacilli and their transmission from one animal to another, be the most
destructive of all animal diseases to life. The. bacillus anthracis is a
microscopical organism which lives and grows only in the presence of
oxj^gen and requires a temperature of not less than 70° P. Under
these conditions, which prevail over a large part of the earth's surface
these micro-organisms are capable of indefinite multiplication in tvfo
ways First, m the blood of the living animal, where the bacilli are
supplied with oxygen by the animal's respiration, they increase rapidlv
by becoming elongated and then dividing in two, each organism con-
tinuing this operation indefinitely until death occurs. When theanimal dies, if the carcass remains intact and no blood escapes there-
trom, the bacilli, deprived of oxygen, soon lose their vitality andbecome incapable of spreading the infection. As decomposition goeson the putrefactive bacteria, too, the natural enemy of the bacilli aid

^pnth 'Un^'^
destruction. Second, when in the convalsive throes of

fftPi dSkf'fl' M '-^'^^^
?f^' f'^'^P^^ a^i^al, or soonaftei death this fluid is exposed to the air in attempts to make somesalvage from the hide or flesh of the dead beasts, the bacilli, then under

wi^T' unfavorable to increase by multiplication, increase in l dif-ferent way. Spores form within the bacilli, and these bodies wh ch

anTto th\TnZell° ffT'^' ^V^l^^-^^'
^'^'^''^ renlSbly le^s -

vp!
* Tii ? f 1

''''^ '^^^"'S ^^^^ ^-etain their vitality for

tract tUe diso.se only by tul in,;<Zl:^^JV^:f^°S;
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blood, and, unlike the more highly iufecUous diseases, the only chan-

nel through Avhich conveyance can take place is a wound or an

abraded b"u-face of the skin, or of the mucous meinbranes of the

moih nostrils, throat, or intestines. A diseased animal, therefore

can communicate the infection directly to a healthy one only through

t^e medium of blood, which may have escaped from it before o^" imme-

diately after death, coming in contact with some abraded surface of

?h A hpnlthv animal's body Numerous experiments have proved that

the ortnTsmTl^^^^ l^ealthy animals so long as the skin and

mucous membranes are free from the minutest wounds and that

nfect on can not be produced by smearing the skm with anthrax

blood 01 by taking it into the digestive system, so long as the surface

Tn both cases is tmabraded. Evidently insusceptibility to mfection

therefore depends upon the absolute freedom of an animal from all

aSons a conditioi which, unfortunately, is by no means common

;

tnd Snce all the animals of the farm are liable to the disease the

?KnoS?of infection is greatly increased by the fact that everything

h-U Smes onto ti,e farm, whether of home or foreign origin, water,

W,'liTter, mlanure, etc.', is capable of ^^^^^^^^^
infection Moreover, the not uncommon habit of ignoianllj teeaing

oxrcasses of animals dead from anthrax to living ones, especiallj^ to

s^ne or of carelessly disposing of them without ^ne ^^^gard to the

danoer of infecting articles which come m contact with the mi us has

ouo^been known a potent factor in perpetuating the disease

In 188^ there occurred an extensive outbreak
^^^^^P^^^^l

X'lt^nf diSiuaS ofTbUshed warnings against

the cSless handling of anthmx-infeeted oa.«
It is evident that anthvax IB a disea^^^^^^

tion of which >snot likely to he ettectea Dj i^^^
animals

snpvessive principlese—^^^ on&mportation of the infe.^

acts. In the hi St place, uie pic V

^ttnined onlv by placing an
tion from foreign countries could be att^^^^^^^^^

embargo upon the entire import tiade si^^^^^^^

all substances associated m any way with animal n
.>^^^ kingdom

of carrying the germs of ^lie mj^cti^^^^ Ana ii
perfectly

the system of compulsory declaiation of d^^^^^^
^^^^J

enforced that every f %«/^f, ^.^l^^i^^^^ places would be

^r^rrrsrrrusr":^^^^ - needlessly
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oppressive and an unwarrantable interference with individual rights
in the case of a disease like this, which usually attacks only a few
animals in a locality and then often disappears. Nor is the slaughter
of diseased and exposed animals likely to tend to the eradication of
the malady, because sudden death usually anticipates this action in
the case of diseased animals; and in the case of animals merely
exposed to the infection it seems a wasteful course to pursue, because
usually the great majority of the latter do not contract the disease.
The course pursued by the British Government in reference to this
affection, therefore, has been more of an educational than a suppress-
ive nature, with a view to teaching farmers and stock owners, through
the issuance of leaflets, etc. , as to the means by which this extremely
fatal disease is spread, and as to the pi'ecautions necessary to prevent
its extension upon infected premises, earnestly urging the immediate
burial of the carcasses of diseased animals intact, because of the dis-
semination of the disease by the blood which escapes from a carcass
upon which any attempt at salvage is made.
The statistical knowledge to be had of anthrax in Great Britain

dates from 1886. In that year some of the local authorities urgently
represented to the privy council that great risk was constantly being
incurred from the removal of carcasses of animals, without precautions,
which had died of anthrax. As a consequence the council passed an
order in September of that year making anthrax a disease for certain
purposes of the diseases of animals act of 1878, but, for reasons given
above, the powers of the local authorities, as applied to this malady,
were limited simply to making regulations for the movement of ani-
mals, carcasses, fodder, litter, etc., and for the cleansing and disin-
fection of infected premises. These regulations are now of little inter-
est, because, either through a lack of their proper enforcement or
observance or through some insidious power of resistance in the dis-
ease, they have proved ineffective as preventive measures. But the
annual statistical reports, published under the provisions of the order
have shown that the disease was more widely distributed in Great
Britain than was at first supposed, and tend to dissipate the idea
which formerly prevailed, that the prevalence of the disease is depend-
ent upon certain conditions of soil and climate, for the returns indi-
cate that It prevails at all seasons of the year and on all lands—eitherwet or dry—without distinguishable difference.

• T^^n^^
legislation against anthrax was once undertaken by the Brit-

ish Government, many local authorities became desirous of a grant
ot power to s aughter and pay compensation. The ground upon whichthey based their requests to the council was that on some premiseswhere only a few animals were kept the disease might be stamped outwith less inconvenience than attends the usual process of suppressionby isolation. On account of a marked increase in the disease an orderwas passed, and came into operation at the beginning of 1893 iuclud.

wen as'c«?tlf
'""'^

T^^^ ^^^^^^^ susceptible to the disease as

to
'

c T^^' ^^'^ ^^^^^^ local authorities power

affPotpT hnLir ''''l'^^^'
"^^''^ affected, or suspected of beingaffected, but allowing the owner to appeal to the board of agriculture

standin?th?tZ .
' '^T/^

^'^^"^ slaughter undesirable. Notwith-

S outKcs ^nS '""T
measures, the number

?LnTi.JKi 1

the number of animals attacked increased in a
«nv ^'^^^"''.^ '^.'""^^^ ^^'^ y^""'' 1893, and almost doubled those ofany year smce statistics have been obtained. In 1894 a decreaseA I 3*
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occurred, but not of a magnitude sufficient for valuable deductions.

The following table gives the history of the prevalence and fatahty of

anthrax in Great Britain from 188G to 1894:

England. Wales. Scotland."

Yeai-. Infected
counties.

Fresh
out-

breaks.

Animals
at-

tacked

.

Infected
counties.

Fresli
out-

breaks.

Animals
at-

tacked.

Infected
counties.

Fresh,
out-

breaks.

Animals
at-

tacked.

1887 38 215 594 1 1 6
6

12
11
11

22
26
23

49
01
511888 37 158 310 1 1

1889 33
37
30
44

145
139
200
243

204
510
416
557

11 18 32
1890 12 34 68

lot
218
173

1801
1892..

1 1
29
29

3
77
37

15
18
15

50
121

1
112ISK? 45 413 1,005 5

189i 45 3(38 791 4

. It is evident that anthrax derives its chief importance m Great

Britain from its remarkable fatahty both to men and animals rather

than to the financial losses it imposes upon stock owners. Individual

losses, usually due to ignorance or neglect of proper precautionary

melsures, are in some fnstances unquestionably serious
;
but to the

So^k-raising industry as a whole the losses are comparatively unim-

poi-tanC t^^^^^
of ^^^^^^ '^^^^ statistics have been col-

ipptf^d bein"- about four to each outbreak. ^ -, , u.

Since the disease has increased so rapidly in England of .recent

veni? uotwithstandingthe restrictive legislation thathas been du-ected

IS nst it considerable attention has been attracted to other proposed

meXds of prevention. For obvious reasons interest has centered

Sound the safest method for the <iifPO«.f ^^^^^
«iinTi -irrived at bv the Engbsh authorities is that the buiiai or a

carcass i neai' afpossible to the place where it has been foimd lying

fs ^he safest method of dealing with it. Contamination of tne soil

imdoubtedly happens very frequently, not, however from the buried

poses of
'''J^^.^^^ll^^^^^^ in France, vaccination a« a preventive

In some countries, e^P^^^^^^f^;. o„poess The sub ect was
of anthrax has been practiced

^^^^^^^^ ^^'^^..^^f^S veteHuarv profes-

first brought to the attention
^^\^}'^^,'^^^}^^^^^

sions in England by M. f^ftem- ttie di^^^^^^^^ P^^^^^^
.^^

virus, in an address
^^^^^JXc^Ve attract general

1881. The announcement of the clisco\ eiyj^|^
^

attention in England at the

legislated against, and its P^'evalence w not belie> e
^^^^ ^.^^^^^^

widespread to
.^^^^.f.^^"Lces In^ in the subject,

excepting in somewhat rare insianccs.
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however, from a scientific point of view led to a test of the efficacy of
tlie vaccine material under governmental direction, with results in
direct conflict with the assertions of M. Pasteur, as all the sheep exj^er-

imented upon either died as a result of the injection of the vaccine
material or afterwards succumbed to anthrax when inoculated with
the gei'ms of tliat disease. The recent increased prevalence of the
disease in Great Britain, however, and the apparent success that has
attended vaccination against anthrax in some other countries have of
late years attracted the attention of the Government to this means of
rendering animals immune to the disease, but many objections seem
to be found to the general adoption of this preventive operation.
The exact method of pi'oducing the vaccine material is a secret.

A monopoly of its manufacture and sale was formerly held by M. Pas-
teur. A company was afterwards organized in Paris, with a capital of
8200, 000, which now holds the right to manufacture. Large quantities
are used in France, where the vaccination is not carried on under Gov-
ernment supervision. A considerable export trade is also done .with
other countries in Europe and South America.

9

I
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LIVE-STOCK SHIPMENTS FROM CANADA, ARGEN-
TINA, AND AUSTRALIA TO ENGLAND.

For more than a year past experiments have been in progress to

test the practicability or shipping live stock to England, both from
Argentina and from Australia. These ventures are of especial inter-

est to the United States, as the successful issue of either of them
would place a new and formidable competitor to the sale of United
States cattle in the English markets. The experiments, too, furnish
an interesting illustration of the wonderful progress that has of late
years been made in the transportation of live stock over long and
tedious distances by sea. A few years ago the skill and expense
required in fitting up a vessel for the safe and careful carrying of
1,000 head of live stock through many climates over a voyage of from
sixty to seventy-five days, and of furnishing room for the immense
stock of feed and water necessary for the sustenance of the animals,
would have been thought an effective bar to profitable trade.
The shipments from Argentina have proved profitable, and the live-

stock trade between that country and England seems permanently
established. From the initial shipments in 1890 of 653 cattle and
22,075 sheep, the trade has grown steadily and without interruption
until in 1895 the estimated shipments were respectively 39,000 and
317,000 head.
The trade with Australia, however, is still a tentative one, and a

brief sketch of its progress and growth may be interesting. The first
shipment arrived at Deptford, England, on September 24, 1894, and
consisted of 19 fat and store bullocks. It was designed by this ven-
ture simply to reveal two conditions precedent to a successful future
trade—first, to ascertain how the cattle would fare through the long
voyage, and second, how they would thrive after arrival in England.
The result was in the latter respect a failure. Only one animal died
on the voyage, but the remainder arrived in bad condition.
The experiments, however, were not abandoned, and in July, 1895

another shipment of 71 bullocks and 20 sheep arrived at Deptford'
The cattle consisted of Herefords and Hereford crosses, Devons and
Devon crosses, and a few Shorthorn crosses. Though their appear-
ance was bad, the hair being lost in patches, the cattle were in excel-
lent condition. After slaughter the carcasses had a very marketable
appearance, thiek m chine and without wasteful fat. the discoura-
ging feature of this experiment was the heavy death rate, 9 bullocksand 20 sheep having been lost en route.
The success of these, and also of some other small ventures from^ew Zealand, seems to have at least been sufficient to warrant the

in wST,5. ^r®"" '""^^Z I''';^^
'''"'^ essentially commercial venturein which Australia manifested great interest.

77
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m

On the Oth of last July the steamship Southern Cross left Sydney

with a cargo of 550 bullocks, 488 sheep, and 29 horses. A good pro-

portion of the cattle were full or three parts bred Sl-orthorns, with

some Ilcreford-Shorthorn crosses, and a few Ilerefords, all fairly Avell

bred They were described as a grand lot of bullocks, from 4 to 7

years old, and very wild—the latter quality likely to be conducive to

a great loss of flesh during the voyage. The sheep were a rough lot

of Merino and Mei-ino crosses.
4. *

After being out for sixty-two days this cargo was landed at Dept-

ford The damaging effects of the voyage were very apparent; the

cattle had lost flesh considerably, the hair was off in patches, probably

caused by the heat in the ship, and they presented a very ragged

appearance. About one-third of them would make good, usetul beet,

but when it came to the inferior portion of the cargo it was very poor

and of low consuming value. on t o^/i
The losses during this voyage comprised 51 bullocks, 80 sheep, and

1 horse. A partial cause of this heavy mortaUty was revealed after

reaching port by the discovery that G bullocks were afflicted with

pleuro-pneumonia, and the total number found affected by this disease

was doubtless increased when the animals were slaughtered It is

prevalent in Australia, and, if the animal is affected before starting,

the rapid development of the disease during the long and trying voy-

age is almost certain. Another obstacle was thus found m the way of

a live-stock trade from the Antipodes. There is httle chance of a

liberal English market for Australian cattle until pleuro-pneumonia is

exterminated from its herds.

Notwithstanding the discouraging features of tl^^se ventures, great

confidence is still felt in Australia that a successful and profitable

trade will be established; and a second important consignment of

Australian cattle arrived at Deptford, via Buenos Ayres ^^ Octohev,

1895. Out of 230 bullocks shipped at Sydney, 210 were landed alive.

Thouoh too big and rough and having too much age to suit the Eng-

liSi trade?they were landed in a decidedly better condition than those

^aich came by the Southern Cross. Like the former cargoes they

weJe i4orted L having lost their hair in patches and as looking very

rag|ed,Tut as having%ome very useful Shorthorns and Herefords

'^"rTe'iSuTt of the last two shipments from Australia would, token aU

in all nd\cate that the obstacles in the way of establishing a profit-

able trade may not be unsurmountable. The cure of two evils at least

fould see^ e^ssentlal to its success-first, the e^'^clication o pleui^^^

pneumonia- second, improvements in ship appliances for liandliug

SttrfX embarkation to debarkation, ^uch as wo^^^^^

sible immunity against loss of weight, against
^1^^.,

^^^f^^^^^^^^^^^^^^ortA sStet ioi

^nSlitv of a remedy for both these evils. Here pleuro-pneumonia

has been compSte^ emdicated, and our facilities for transpor ing

^!ttlc ac^-oSrltlantic have steadily improved since the inception

S theSe It wil be remembered that the first attempt to siipple-

^'e'!l%t'm"at'lTppliesof Great Britain
^^y^^^^^^"^^'^

portation of live cattle from the Umted Stotes m^^^^^^

The venture at first met with many of he
^^^^^^.^If f

front the Australian experiments. ^^^^^
facilities aboard ship for the care of stock, pa ticu aily^^^^^^^^

pestuous weather, and other causes, resulted m heaAy losses, ana
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some cases in tlie destructiou of the euth-o cargo. Improvoinent,

liowever, followed close in the wake of experience, and the percentage

of loss decreased as thevolume of trade grew. From the first the busi-

ness met with comparative success, and as early as 1877 amounted to

20,000 head of cattle and a somewhat larger number of sheep. In 1889

the trade iu cattle alone had increased to 294,424 liead, but the losses

then amounted to 21 of e\ei'y thousand that were embarked. In 1891

occurred an event whicli marks the beginning of an era of assured and
permanent success, and from that time the losses at sea rapidly dwin-
dled to a minimum. In that year the United States Department of

Agriculture issued regulations i)rohibiting the embarkation of live

stock suffering in any way from disease, or even from the liability of

contagion, and requiring the fitting up of vessels intended for the
export trade with a strict regard for their cleanliness and disinfection,

ample room, reliable care, and proper food and water for the stock.

The beneficial results of the regulations were immediately apparent.
In 1893 the mortality among animals in transit had been reduced to a
minimum loss of three in every thousand head. The degree of j)er-

fection that has now been attained in United States vessels iu the
handling of export cattle is perhaps best attested by good English
authority. Mr. G-eorge T. Turner writes in the Live Stock Journal
(London), under date of September 30, 1895:

With regard to the United States cattle boats, they are now fitted to perfection,
as a Txile, and the quality and condition of the great bulk of the cattle landed here
would be a stirprise to many. They are put upon the Deptford market in far and
away better condition than that in which the Irish cattle come to any of our mar-
kets; and, more than that, they have a much less traveled appearance than the
ordinaiy run of cattle exposed in our markets after from twelve to twenty-four
hours trucking by rail. It is only those who have actrially seen these beasts many
times who can realize the truth of this statement. As stated on a former occasion,
the States beasts are nearly all polled, not from sawing off the horns of adxilt cat-
tle, but from the application of caustic potash to that portion of the croAvn where
the horns would appear, after cutting away the hair, before the calf is 3 days old.
This is a course which breeders of store stock in this country (and especially in
Ireland) might adopt with great advantage.

The lack of any such facilities for handling stock aboard the
Australian vessels is perhaps best illustrated by the fact that it took
fifteen hours to land 499 cattle and the few sheep from the Southern
Cross, whereas 769 United States cattle were landed from one boat in
fifty-two minutes and 655 from another in forty minutes, the total loss
on the two latter cargoes being only 1 beast.
Existing conditions, however, seem to favor, if not to neces.sitate, the

ultimate establishment of broader trade in some form between Great
Britain and her distant colony. In Australia the supply of live stock
is excessive; a sparse population limits the home markets within nar-
row bounds and makes a foreign trade a public neceessity. In Eng-
land the people rely more and more each year upon the colonial and
foreign supply of meats with a racial predilection in favor of the
colonies. Australia has long discussed diverse schemes to attain the
greatest advantage from these relative conditions. The first and
apparently the most feasible plan for relieving the glut in her live
stock supply was by transporting meats in a frozen state to the need-
ful English markets, but this has not been productive of wholly satis-
factory results. The experiment was begun in 1880 with a shipment
of 400 carcasses of mutton, and has since assumed mammoth propor-
tions. Experience in the business resulted in a gradual lowering of
the cost of handling, freezing, and freights, and in 1895 it was esti-
mated that 933,401 carcasses of frozen mutton and 449,000 hundred-
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weight of frozen beef were transported from Australia to London; a

tendency to reacli out for a broader market was also manifested by a

consignment of 19,500 carcasses of sheep to Liverpool and 10,800 to

Manchester, the latter the initial shipment of a regular monthly steam

service to the north of England markets. In fact, it may be said that

Australia now holds a monopoly of the frozen-beef markets of England,

her only competitors in 1895 being New Zealand, with estimated con-

signments of 15,000 hundredweight, and the River Plate, with a little

less than double that amount. The frozen-mutton trade, however,

was more equally distributed. New Zealand, though she did not

enter the English markets until two years later than Australia, sent

2,409,577 carcasses to London in 1895, and the River Plate, which con-

signs' most of her supplies to Liverpool and thence virtually monopo-

lizes the northern trade of England, furnished 1,615,242 carcasses to

the markets of the United Kingdom.
. ,

•

This frozen-meat trade is not so satisfactory, either to consignor or

consumer, as its volume might purport. The quality of the product

is impaired by freezing, and its sale is limited to the class ot buyers

who are attracted only by the cheapness of price. The supply, on

account of the long distance between the source of the product and

the place of sale, coupled with a lack of proper organization m the

trade, is not equally distributed throughout the year; a glut m the

market often alternates with scarcity of supplies, resulting m dissat-

isfaction to all parties interested, because of the uncertainty and Avide

variations of price. The sometimes inferior quality of the Australian

riroduct often results in an all-round lowering of prices m the British

markets on all kinds of imported meats. The dissatisfaction which

arises from these and other features of the trade naturally turns the

attention of the Australians to additional possible means of handhng

their surplus that may prove more profitable and satisfactory, i e

both to a live-stock trade and to a difEerent method of handhng dead

"^Almost simultaneously with the endeavor to organize a live-stock

trade experiments were also undertaken to test the possibility of ship-

ping chiUed instead of frozen beef to England. I* be readily r^^^^

oo-nized that success on these lines would confront the United States

w1?h almost as serious a competition as would the estabbshment of an

AuSiaUan live-stock trade. The United States has for many years

^eld almost am of the chilled-beef trade in the British market,

fii ^shTng fSlly three-fourths of the total supply-the amount that was

estimated^as shipped by this

hundredweight. As regards the possibibty of Austialian success in

S field however, the elperiments are as yet inconclusive The firstS shipSwas made^n 1894. Three more ^^.P^^ts^^^^^^^^^^

1895 the first and second from New Zealand, with the bluei s tiiei

mostat as an essential feature; the third from Q^eenslan«
sDCcial means of regulating the temperature. Of these f ^"Jiee

eSments the first was the most satisfactory, due largely to the fact

?h ?t Treached an exceptionally brisk market for American chilled

beef Id thouo-h Slightly frozen, the beef was described as being m
a nice bric^ht co^^^^^^ The quality of the second shipment, though

Lss f^paired by freezing, was more or l^ss afCected byno d,^an^d

entailed a loss upon those engaged in experiment^
^e Vo7en a d,
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doubtless be relied upon to find a way to success. It is claimed even
now that there has been invented in the United States a process of
keeping meats during transportation without ice, by the use of steril-

ized air, and that this process has already been sold to an Australian
meat transportation company. Tliere is little doubt that in some way
Australia will become in time a still more serious competitor of the
United States in the meat markets of England.
The following report, under date of May 27, 1895, by Dr. W. H.

Wray, -United States inspector at London, furnishes important data
concei'ning the live-stock trade from Argentina and Australia to
England

:

Hon. J. Sterling Morton,
Secretai-y of Agriculture.

Sir: In reply to your request of the 30th ultimo, I take pleasure in herewith
sending you some particulars regarding the live-cattle trade from Argentina and
Australia to England.
During the j'ear 1894 there were shipped from Argentina to Deptford, England,

5,018 head of cattle and 37,235 head of sheep, with a loss at sea of 45 head of cattle
and 674 head of sheep.
Between the 1st of January and the 16th of May, 1895, there were shipped from

Argentina to Deptford 7,659 head of cattle and 89,924 head of sheep, with a total
loss at sea of 361 head of cattle and 2,276 head of sheep. There have also been
shipped 3,136 head of cattle and 34,607 head of sheep from Argentina to the port
of Liverpool between January 1 and May 16, 1895, with a loss of 247 head of cattle
and 1,170 head of sheep.
The shipments of cattle and sheep from Argentina will undoubtedly increase,

as such cattle and sheep are paying the exporters a fair profit.
The cattle that are shipped from Argentina to England weigh about 1,100 to

1,200 poimds each, are rough, coarse, and unfinished, are very wild, and sell there
at $25 to |30 per head.
The ocean freight from Argentina to England is frpm $22.50 to $25 per head

accordmg to the season of the year and the space occupied on board the ship- the
teed and attendance will cost about $15 per head. The voyage from Buenos Ayres
to Deptford usually occupies from twenty-eight to thirty days.
The average price realized from these cattle at Deptford is $70 to $80 per head,ihe cattle from Argentina are mostly fed upon alfalfa, which causes the meat to

be soft and flabby and very difficult to "set" after slaughter. The meat is notsuch a bright or good color as that from the United States cattle. Many butchers
will not purchase these cattle on that account.

tnoV"^}^^^ ^F^™ Argentina to England began in 1891 with a ship-ment ot ^^ bead, and has since grown to its present large proportionsAs a rule the cattle from Argentina are landed in England in very fair condi-
tion and with a reasonably small percentage of loss considering the class of steam-ers and the pnmitive mode of erecting the stalls, etc. The space for cattle isinvariably on the top deck or in the wells. The cattle fittings are ejected in orderto comply with the British regulations, but are very poorly Irected, are only tem-
^X;^' T ^''^''^^^ '2 that two tiers of sheep pens can be built on {op S theSOnly a small number of cattle are shipped on each steamer on account of thelarge space required for fodder. The fodder for 220 head of ca^eTom AiVen!
Th^it/l^f^}

^«^^l<ij«q^^ire from 12,500 to 15,000cubic feet of space
^

oil 1
«^eep from Argentina are not allowed to go inland and are

ThPvf
"^^^'^ '^^y^ l^^^i^g foreign cattle maSts

poL S carrSnfon^Tf r^A^^^
formed in England foi the pur-

Cofnwt ir^^ ^ American live-cattle trade; in fact, it would beimpossible to form such because the laws, which are now enforced at all tlie fnreign cattle markets throughout England, compelS aShna^s to be slaShte?edTnmany different places, a small number at a time. There is not room o? conve i

mSirrsirgE

TCfeW ^S^'' '^rl-*"
^""'"^ ^'-^ttle at such a i?lace ^ ^

*

as MTow'?Tn^lS,^w^^^^^ ^f' 'ir.nf ?
'''' ^-^^^^ ^-^^"^ ^^^^^^^

9nan#i 1« '
''wu ctirgoes or ly ana 17 head, the origmal shinnients bmno-20 and 18 head, respectively, each steamer having lost 1 bullock duriLg ih?voj4ge^
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With the last consignment were 48 head of sheep, 43 of which were landed in a very

poor condition. „ „ , • j j. t.„„4.

To date during 1895 there have heon five cargoes of hve cattle received at Uept-

ford from New Zealand, one cargo of 34 head, lost 4; one of 33 head lost 4; one ot

18 head, lost none; one of 80 head, lost G, and one of 103 head, lost 9 during the

voyage. The number lost at sea should be added to the number received in order

to get the total number that was shipped.
, t ^ i i hr.^r. r.f

The cattle from New Zealand that have been landed at Deptford have been of

very good breeding, mostly Herefords and Durhams, Avere m good flesh, weighing

between 1,500 and 1,800 pounds; in fact, some of .t^^e^^^^re too fat for the
^^^^^

don market. These cattle realized as good a price as cattle of like quality ana

weifrht from the United States.
. „ _ , , „ia.i„

There is very little, if any, prospect of the Australian or New Zealand live-cattle

trade incrlasing to any exigent, owing to the many obstacles that would interfere

with any profit being made therefrom.
, a. t i

TheS obstaclerto shipping live cattle f\om Australia to London are the
1^^^^^

vnvno-fl metween sixtv and seventy-five days ; the many different degrees ot lati-

SthrSShSicSSmer is compelled to pass, necessitating great care on the

r>nr?nf the S:teS^^ Order to prevent the catte from becoming sick, o%\nng to

?he mLy cia?ges L tS high freight charges ($40 to §50 per head),

and the large space on board ship necessary for fodder.
^i^n-ro

At the raesent time there is no port between Australia and London where a

rattle steame??£^n put in for fodder on account of the regulations impased by the

Sh Wd oTSgSilture, which declare all ports en route to be infected with

markets, and are there subject to the same rules and regulations as the live cattle

wm sen??ou a*s^^^^^^^ report about the cattle on steamships Queensland and

know more about this company in the neai- tuture. ^ ^ Weay.
Very respectfully,

London, ikfa?/ ^7, 1595.

Tir Wriv also submits the foUowing report of the mimtoer of cattle

J:iZ lt™sn cattle markets Deptford, from Argeatxna

between January 1, 1894, and January 1, 1895.

Name of steamer.

Lomas .

Do.
Ariosto

Do - --

Petarcli
Do -

Ovingdcan Grange .

NuinT3er of cattle.

Landed.

Do.
Bellova

Do.
Hesperides
Burton
Bellagio -

Do-
Do

Port Adelaide
Acanthus
Italian Prince
Hornby Grange .

.

Do
Do -

Do
Buenos Ayres
MaBcotto
Quooiisland

Do

69
80
127
133
78

'i37m
124
80
91
69
140
143
143
135
35
133
158
110
163
103

"m
152
150

Lost.

Number of sheep.

Landed. Lost,

185
633
562

G43

693
568
237

735
783
789
492
280
370

194
282

1.272
."jOO

949
979

4
7
12

10

18
23
2

5
17

0
15
9

11
21
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Number of cattle received at the foreign cattle markets, Deptford, etc—Cont'd,

Namo of steamer.
Number of cattle. Number of sheep.

ijanciecL. T ,rtQfJ_JUOt. Landed. T r\'si-JLfOoL-.

110
119
las
104
59

190
497
984
425
598
,298

794
1,560
1,580
586
398

1,187

4
S
14
5
5
1

G
18
13

1
L_* o fl "Y*! O

1
Dn

"R'vfi.Tilrli'n

Do

75
55
161
136

1
3 7Eskcialo _ .

Hawkliurst ....

Eiffel Tower 010
1,389
390
669

1

20
1

3

NTntfipld
nvn t li i f).n n, 128

154
119
99

1

JPlcreiico i

1TTrtnn q1 nw 876
692

23
8

J^VOUfli - - - - 183
Zita 1,296

1,230

1,579
073

1,194
593
593

1,510
092

1,041

26
171
7

24
12
14
7

36
48
8
21

Do
inn±uu

Bisliopsgute -

Valor - 104

122
114

3
13Baron Glamis _

Total
4, 973 45 3J,561 074

Number of cattle received at the foreign cattle marJcet, Deptford, from the Dominion
of Canada between January 1, 1S94, and January 1, 1895.

Kame of steamer.

Number of
cattle.

Name of steamer.

Number of
cattle.

Landed Lost. Landed Lost.

Hamburg-American Line:
Wandrahm..
Pickbuben
Steinhoft

971
098
211
420
582
193

Allan Line:
Austrian
Brazilian

1,757
1,009
1,940
1,600

80
1

4
1

Stubbenhuk
Baumwall
Italia

1

Monte Videan
Rosarian

Total 0,972 92

Total

Thomson Line:
Gerona
Draoona
Hurona

3,075 1 Elder, Dempster Line:
Mariposa 228

127
375
455

2,064
452

1,666
700

1,317
338

2,247

1
1
1

Memnon
Merrimac
Etolia

Escalona
Fremona
Avlona
lona

4
4
4

Total

Tramp steamers:
Anvers

1,185

181
114

295

Total 8,784 15
State of Georgia. 20

Ro3s Line:
Storm King

Total

168

20

Name of line.

Number of
cattle.

Name of lino.

Number of
cattle.

Landed. Lost.
Landed. Lost.

26

Allan . .

.

Thomson .

.

Hamburg-American

.

lilder, Dempster,

6,973
8, 784
3, 075

03
13
1

Ross
Tramps 108

295

1,185 Total
20, 479 131





TEXAS FEVER IN AUSTRALIA.

Australia is suffering great uneasiness from the ravages of a cattle

disease. It is impossible to confirm a diagnosis of an animal disease
with entire certainty without an opportunity to observe the symptoms
and pathological appearances; but, presuming that the written and
published descriptions are accurate and complete, little doubt is left

that the disease from which Australian cattle are suffering is Texas
fever. Another link is thus added to the chain of evidence in proof
of the belief often maintained by this Department that Texas fever,
which was in the first instance asserted to be limited to the southern
portion of the United States, does exist in other countries where the
conditions, climatic and otherwise, are favorable to its development.
The Australian outbreak is one of especial virulence and wide and

swift dissemination—a state of affairs largely due to climatic influ-
ences and the conditions of life on that continent. The infected dis-
trict, which is very hot and has a supply of water at certain seasons
of the year scant and unhealthy, is devoted to cattle raising on a large
scale. When, in the course of trade, the immense herds are moved
from one part of the country to another, they are usually driven on
foot, and, as was the case in the United States when this method of
mo^ang cattle from the Southern States was common, the traveling
herds infect with ticks the stock routes or trails along which they pass
and the fields where they are fed and pass the nights. Bordering the
stock routes in Australia are immense tracts of uncultivated land,
where numerous herds, known as '

' bush cattle, " run wild. These cat-
tle, crossing the routes, become infected with ticks, and, roaming at
will over a wide expanse of country, in turn infect large areas. The
ox teams, too, which in the primitive development of the country are
still an important factor in the transportation business of the conti-
nent, undoubtedly aid much in infecting the highways over which they
laggardly draw their heavy loads. It is not strange, in the midst of
conditions so favorable to the dissemination of this peculiar disease,
that m one year it has been carried 200 miles inland from the extreme
limits where it had formerly appeared.
The localities which are or have been infected are scattered over a

broad expanse of territory that borders the northern coast of the con-
tinent along the Gulf of Carpentaria and extend as far south as the
twenty-first degree of south latitude. On the east and west the infected
regions are comprised between the one hundred and thirtieth and theone hundred and forty-fourth degrees of east longitude. The infected
aistnct thus covers a portion of two colonies, viz, Queensland and thenoithern territory of South Australia.

trflHn® Jr^^? ^^Y^"" J""""'"^
"^^'^^^ disease has prevailed in Aus-tralia 18 not exactly determined. The first official inquiry into its
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nature and cause was made in Queensland in 1895 and was induced

by the uneasiness that existed in the minds of the cattle owners, finan-

ciers, and others who had large interests m the infected districts.

But there is little doubt that the disease was m existence m the north-

ern territory of South Australia ten years before, and thence was intro-

duced into Queensland. It was first noticed among diw;^s of stock

and ox teams traveling between the MacArthur River and Port Dar-

win- and in 1885 it was known to be working destruction among cattle

Ilon'^ the Roper River in the former colony. The extent to which the

disease was disseminated over the country from these sources was not

re'l zed until a few years ago when the meat works for boiling down

T)uSs w^^^^ erected on the Albert and Norman rivers m the colony

S KnSand Droves of cattle for these works, starting from or

S-oSran infected district, acquired the disease and not only died

S numbersbut infested the roads over which they passed, whence

Ihe dtsease was carried by bush cattle over the
^-^^^^^^if^^

of 18,000 head of cattle forwarded m ^lifferent droves to the meat

work4 on the Norman River between June and December, 189-1, fully

?000 came from healthy districts and along stock routes where no

StS^attle hLd passed and conseciuently arrived mfair condition;

^tTll^e"^l.^ulg 10,000 wMch
f
ther came

^^-^J^^l-^'fZ:i
infected counti^, 1,000 di^ otSie^nXudTnlu-

wrilaced under quarantine for a period oi six months.

states.
Director Pound says:

The disease is characterized by the affecgd a^^^^^^^^

red color, but which vanes m ^^^S^^e
'^^f i'^Xforal, often kiUing numbers

In som^ instances the disease appeared in acute toiTu^ o

pletely recovered. f^-,.,..^ iha di'^ease again made its appearance,
^
This year, however, on the same farms the

the ordinary observer,

but was of such a mild type as to If^carccly noticea^^^^^ ^.

In fact, in the majority of cases ^^^JP^^i^^^ advisable to kill

the disease in the l^vuig animal, and pro^^^

'^^^^Slh^s'Z"^^^^^^^
had^uaeredfroman

extremely mild attack.
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I attribute this to the fact that, like several other animal diseases of microbic
origin and a similar character, a primar.y nonfatal attack always more or less

affords protection or immunity against subsequent attacks.

To the stock owners residing in these infected districts this subject of acquired
immunity in connection with this disease is of extreme interest and importance,
and no opportunity should be lost in collecting notes and making observations on
the nature of the disease from its fii'st appearance, as such information will very
materially assist in bringing about some effectual means of mitigating the disease.
By some stock owners this disease is often mistaken for and in some instances

believed to be true anthrax or Cumberland disease, which is easily accounted for,

as the symptoms in the affected animals ai-e very similar. Moreover, on post-
mortem examination we find an enormously enlarged spleen with dark-colored
tarry-looking contents, which is also a peculiar feature in anthrax. It has fre-
quently been asserted that this condition of the spleen is not only peculiar to but
sufficiently diagnostic of anthrax, which is altogether erroneous and very mis-
leading to the ordinary observer, for although the naked-eye appearances of the
internal organs materially assist us in diagnosing certain diseases, it is only a
careful microscopical examination of the spleen blood with a suitable instrument
and the necessary reagents that we are able to prove whether or not we are deal-
ing with anthrax. However, in our disease we find post-mortem appearances of
some of the other internal organs which are entirely absent in anthrax.
Further, we have something still more remarkable which differentiates this dis-

ease from anthrax, namely, that it is peculiar to cattle only; horses, sheep, i^igs,
goats, and other domesticated animals enjoy perfect immunity, i, e., they are nat-
urally insusceptible and never acquire the disease under any circumstances, even
although they may feed and mix with cattle in every stage of the disease.
Thia is substantiated by the following practical observations:
(a) At Donor's HiU Station, after the disease made its fii-st appearance, numbers

of cattle were very severely attacked and some could be seen dead and dying along-
side of the different water holes, while the sheep which were associated with them
were in a perfectly healthy condition; moreover, they were entirely free from the
same kmd of tick which infested the cattle. Now, had this disease been anthrax,
the mortality among the sheep, which are very susceptible animals, vs^ould have
been considerable.

(b) A flock of sheep, numbering between 6,000 and 7,000, were driven from Avon
Downs, northern territory, to the Normanton Meat Works. The greater parb of
the journey w^as along the main stock routes and often in the same tracks of mobs
of cattle badly affected with the disease, while at night they would camp at the
same lagoons where dead cattle would be lying all around, yet not a single sheep
exhibited any symptoms of sickness whatever. Further, I had an opportunity of
seemg more than half of them slaughtered, and examined the internal organs
but coTild not find any of the characteristic post-mortem appearances which are
indicative of the disease in cattle.

(e) Pack and saddle horses which accompany traveling mobs of cattle in which
tne sickness prevails have never been known to show signs of the disease underany circumstances. The same holds good for station horses that are associated
with sick cattle m the same paddock.

(d) Owing to the scarcity of grass and the stunted vegetation in an around Nor-manton some of the inhabitants keep small herds of goats, which mix up withmtected cattle. Strange to say, the ticks apparently do not live on these animals,and they are always m a healthy condition.

o.i t ^^.^'-"^ Works, on the Norman River, several hundred pigs

Cn?Tih^^lJ
consuming the offal. Fully 50 per cent of this comis

?f ,^„^t\ ?i^!
slaughtered m various stages of the disease, yet none

?i q « i"^^ exhibited any signs of the disease, either befSre or after slaughter; buthad this material come from anthrax animals it would have proved qfite d ffS-

affi'irf'.^Sov'lf
' ^'^^ * ^^""y s^^sceptible to anthrax in the ordinary state ofaitdirs, undei these circumstances a good many, especiaUy the vouns' ones wouldcertainly have contracted the disease and diedf ^ ° '

tn th.S^ incubation, i e., the time which elapses from the date of infection

arrm-rii?. W '''''^
•

^he disease, varies considerably in different animals,

Sf+To *° environments. As a rule it is from five to twelve days; after!

Snv sncPu'^nh "^'f
rapid and acute in some animals thkt they

Pv^^ i^^. Y^^'^i ^ whereas others remain side for several weeks or

Trn^2r*^''
^^'^^"'^ so emaciated that they are generally spoken of as waSers

sr^vHfv if^
«tock are gi-eatly influenced by the sinVmding conditSnT n^melv

SfsLfc^^^^ latter especially in the%vater Ses onS-
w^, 1 • ^^}}^^^^ often being m such a filthy state that even thirstv cattle nreloath to drink it. and. worse than all, driving cattle at a fast rite aSoS opTupS
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during the hottest part of the day, which, in my opinion, tends to increase the

mortality considerably.
„ ^, . ,. i.„ ^•u^^i.

As already indicated, we have two types of this disease, one very acute, ot short

duration, with high fever, and frequently fatal; the other a very mild form, more

m-oloneed, fever less pronounced, and very rarely fatal.

Thei^ can be no doubt that climatic influences and other conditions are in some

degree accountable for the differences in the virulence of this disease, for whereas

the mild, less fatal, form exists to a certain extent all the year round, the acute

and more fatal type is practically present during the summer months only.

A very characteristic symptom in the more acute form is the extraordinary high

temperature of the body, which is indicative of very serious changes in the con-

stSeS of the blood. By means of the clinical thermometer I was able to ascer-

tSn t ?teinperature of over 200 animals representing nearly every stage of the dis-

e xse These were conti-olled by taking a series of temperatures of healthy cattle.

?hl normal te^rature varies from 100° to 103.4" F. , while in the diseased animals

the SnTmum temperature was as low as 100.8° F., and the maximum reached as

hi-h as 109 2° F In 63 per cent of the cases examined the thermometer never

Stered felow 107 6° f! in 28 per cent it ranged between 104.2° and 107-4 F.,

while of thrremaining 9 per cent the temperature never rose above 104 F.

The mi-ority of ?hefe temperatures were taken at the meat works
.
Directly the

aJmal wrSlhed in the lulling pen the tl^«™^^r was^
p^^^^^^^^

a-nA fhfi tpmnerature taken pei rectum; some of these were open to tauacies irom

^""Threxceptionally high temperature in the acute, form usually remains faMy

peraiuiB s^'"^'"^^^^,, „ n , _ q7 4° p an hour or so before death.
the temperatiiij mil fall as low

^
•
an

^^^^ ^^^^ ^^-^ ^^^^ tempera-

""rA m the ac.te form of
^'fSS^'^rS tftS wtKThr.H

stockman who is acoustomed to the

rSCs- iS faJt'/a^rpSro'fTCaSTs Jody where the sHh is thin and

there is a scarcity of liair.
, , hpcomes more rapid, until we find the

nt4'£°o¥P?a?SeteKt'w«
STtohe°X animal whicVf '"Prns™ ^^^^^^^^^ to 130 per minnte,

wi?r?as Maf'ha. a «1,

,ri^^reyf^£?c^e£|§?e^^^^^^
pneumonia, in which the animal has

f^^"|^'Ybeco
moreadvancedstagesof the f colored,

and has a staggering mode of walking ^J'^Siofor chewing the cud ceases

J?cerr!~^^^^^ — appears as sLll round hard

ease takes its name, '
' ^^dwater is the col^^^^^ tne

. ^.^^^^^ This

deep yellow to a dark red, almost black, according to
^^^^^ ^ ^^^^

condition of the urine is known as Ifmo-gl^muria^,
w

^^^^^^ ^^^^
of the urine is due to the Presence of ^f?mo-gl^^^^^

blood, and is brought about m the f
oUowing mea ner A mi^^^^^^

the actual cause of the disease, is introduced t^^^f^g^^S^^^ it finds every-

into the animal's body, and S^ms access to the circm
^^^^^ ^^^^^^^^j^.

thing suitable for its i-equfements Under {Ji^se con
^^^^^ quite possi-

re«ror°.li=o^sf«;^^^^^^
«rSliMao"S into the hladder.
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Still more convincing evidence of the identity of the Australian dis-

ease with Texas fever is found in Director Pound's description of the
post-mortem appearances and the pathological changes in the oi-gans,

tissues, and constituents of the blood. He writes:

On opening up the abdomen and exposing the internal organs the first striking
feature is the enormous enlargement of the spleen which may weigh as much as

7 or 8 pounds, while a healthy spleen will only weigh about 2 or 8 pounds. There
is considerable thickening of the outer cellular tissue which sometimes contains a
quantity of oedematous fluid. On removing this serous membrane the capsule is

seen to be mapped out very decidedly with injected blood vessels. On cutting
through the substance of the spleen each surface presents a dark red, almost black,
tarry appearance, closely resembling black currant jam, while the structure is so
disintegrated and friable that the'malpighian corpuscles (the little white specks
in a healthy spleen) are hidden from view altogether. In some cases, if the spleen
after removal from the animal be held up by one end, the internal structure is so
completely broken up that the pulp gravitates quite freely toward the other end.
A microscopical examination will at once reveal that this enlargement and dark-

red color of the spleen is brought about by an engorgement of both normal and
disintegrated red blood corpuscles.
The liver is always more or less affected, being considerably enlarged, and of a

light, yellowish-brown color. It is so extremely friable that unless it is handled
with great care the lobes will break or crack in all directions. The bile ducts and
gall bladder are very much distended, with dark-greenish contents, often very
thick in consistency and somewhat granular.
The kidneys are slightly enlarged, very light in color, and may in some instances

show distinct hemorrhages on the outer surfaces. In very advanced cases of the
acute type the connective tissue which covers the kidney is found to be in an oedem-
atous condition.
The lungs as a rule are apparently in quite a normal condition; sometimes, how-

ever, there may be slight isolated patches of red hepatization, and occasionally
emphysema of one or more of the lobes, but chiefly confined to the apices.
On the external surface of the heart little masses of petechias may be seen, which

are really minute extravasations of blood from the capillaries or smaller blood ves-
sels, while the capillaries of the muscles of the heart are more often injected with
red blood cells; the cavities of the heart are usuallv distended with blood, which is
very thin and watery, and has but a very slight tendency to coagulate.
The rumen and recticulum, i. e., the first and second stomachs, respectively do

not exhibit anything peculiar more than that the lining membrane is slightly dis-
colored or pigmented; but the omasum, or third stomach, commonly known by
the term manyphes or bible, is frequently very much impacted, i. e., fully dis-
tended and very tight and hard, owing to the dry and compressed nature of its con-
tents, while the tendency for the epithelium or lining membrane to peel off is not
at all uncommon.
The abomasum, i. e., the fcurth or true stomach, has a very decided congested

appearance, the mucous membrane being covered with patches of petechia} • insome instances these petechige undergo a kind of granulation.
'

The small and large intestines are usually in a more or less congested state, withsmaU hemorrhagic patches and pigmentary deposits on the mucous membranein very acute cases there may be occasional sloughing of parts of the mucousmembrane from the colon and rectum or lower bowel, which come away with thedung or fteces as gelatinous-looking casts.
The bladder, which may have slight petechiae of the mucous membrane, usuaUvcontams urine varying in color from a bright orange to a deep port wine or almostblack, and m addition to small quantities of mucus and broken-down blood cor-puscles may contain variable quantities of albumen,

fi,.;^ *if? T-^^i f""'^f
^ f disease the muscular tissue throughout the body is

«rl™nH
color, and has quite a normal looking appearance, but in the

r^Z^^^^
stages ot the acute type we have a totally different condition, the mus-

• v'^^H before death while the subcutaneous connective and adipose

rial anc n?.f«Tr n^^"*' u
^^"^^

f-""
intermingled with cedematous-like mate-rial and occasionally small extravasations of red blood corpuscles

wMchKStiv'e"SXund?ce^ ""^ connective tissue is of a deep yellow color,

T,nfil*Jff^'^T?
advances the blood becomes very thin and watery, owin'^ -nrinci-pally to the disintegration of the red blood corpuscles and theiiM^iiid nbsnvnHn^h the spleen. As this destruction proceeds, the Lmollobin wfth JhfbilenXwn
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cells is carried liy the circiilatiou and deposited in the spleen, which gives that

^5^^ 'ilflS^^^Si!'^^^ corpuscles

appeal's to be dL tS the acSon ff k micro-organism analogous in W^lf^f«f

«

t?tht oiSinisms found associated with the red blood corpuscles n ^^alaiial di^^^^

ease in man, and therefore belongs to the lowest division ot the ammal king

dom, ii^^i^^Jy- JJ^'^^^l^^f^^^ tiken from a diseased animal in the acute stage and

^Vhe«A most suitable method ^0-^^^^^^^^^
these organismsis to prepare a series methylene
Loffler-sWine methylene blue o^^^

blue, then wash thoroughlym cl^stiUed ^W^^Ycrog'^o ical examination of

in Canada balsam dissolved m ^^^o
^J^?/* ee^^^^^ form in different

these specimens the organisms .efeii^^^^^^

blood cells; moi;e frequently ^^^^^^ they resemble diplo-bacte-

pairs, and sometimes singly; f the acti-

of animals in various stages of th» (iiseaM, a^^^^^

mitrient gelatine, W^Si"'. J"' J'jf J"™ its mode of development
Bide the animal body, m order to moie ac,cnr^^^^^^ J

peculiar natni-e and

"fSStthe results onjis^^^^^^^

SSeKLTefS?SaiSfss?H"^ to healthy animals tbrough the

fgenoyof'the cattle tick (7xotoi)0»!s).
, , ^

The description ot the catUe tieWouna in
^^f^-^^^l'^^^^;

SrpSLfte'^ffi^
^^""^^

'TtlatL;;elLtZJ.J»on^^^^^

?oiJ;=i;^s«°"SH^K^^^^^^^^^
parent cuticle. It rarely ^^^^^ milb^

in breadth, and possesses four

limeters (a little less than Jl^f^^^.^^^^^^^^ port "..^"i^^^f"
pairs of legs, situated on the aiiteiioi lateiai poii

organs, collectively

Self to itsVost by means of Ve^^^^^ly^Z^I^^^ivS. dart furnished on either

i^J'^i^^e^X^if^^^^^^^
creatui-etoaelheic

nnderneath the ^^^terior pai;t of tt^^^^^^ about one-fiftieth part

somewhat triangular m shaiie, and v\ lien lun b engorged condi-

ofTlirsize of the fully
^^^1?^LSo'sS ^"TI^ l.v the

tion is veiT much more active and also suuuo^ ^ fecundated bj the

As tll female tick engorges hersd^^^^ from the skin by with-
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egs laj-inj^ proceeds she gradually gets smaller or shrivels up and ultimately dies

beside what AA'ill be subsequently her own progeny.
What becomes of the male tick after the female's departure I am not in a posi-

tion to say. Possibly he wanders through the Iiairs of the animal's skin_ until he
mates with another female, but it is more than probable that he only fertilizes one
female during his lifetime.

During my stay at the Normanton Meat Works I Avas able to make some obser-
vations and study part of the life history of the tick, which is so intimately asso-

ciated with the redwater disease. I procured a number of fully developed mature
female ticlvs, which had recently fallen off from an infected animal, and placed
them separately in a soi-ies of small Petrie's glass capsules with vertical sides; the
inside of each cover contained a small circle of filter paper, which was kept mois-
tened with water every few days. This I found by experience was necessary in
order to keep the atmosphere within the vessels in a state of humidity, so essential
for the well being of the tick.

Under these conditions the tick invariably remains in a quiescent state for about
eight or ten days, during which time the contents of the abdomen are undergoing
important changes prior to oviposition. The period of oviposition generally takes
from seven to fourteen days, and the number of eggs laid varies according to the
size of the tick. As a rule each fully matured tick is capable of laying from 1,600
to just over 3,000 eggs. A noticeable feature during this process is the appearance
on the back of the tick of a bright yellow spot, very irregular in outline, which
gi-adually gets larger as oviposition proceeds. This yellow spot is caused by the
lessening in size or shi-inking of the ovaries, which leaves a kind of vacuole or
space between them and the cuticle, thus giving the creature an entirely different
aspect, and which sometimes results in its being mistaken for one of a totally
different species.
The ovipositor, namely, the little tube down which the egg passes from the ovi-

duct after leaving the ovaries, is situated close to the mouth, midway between the
fii-st pair of legs, which at this stage are turned in an upward direction and kept
continually moving about in the air like a pair of antennae or feelers, which the
creature does not possess.
As each egg leaves the ovipositor it is talcen by the palpi or outer narts of the

mouth and covered with some kind of secretion of an albuminous nature which
ceinents the eggs together in a dense mass. The eggs are bluntly oval in shape
and of a light brownish red color, and may vary in size according to the age of the
tick; for instance, several ticks were removed from the skin of an animal before
they were half grovra, yet capable of laying eggs, which were pale in color and
mostly very small compared with normal eggs; moreover, with few exceptions
instead of hatching they collapsed and eventually withered away, from which I
concluded the female tick had been imperfectly fecundated. The period of incu-
bation m a temperature ranging between 90° and 110° F. was from fourteen to
twenty-six days after the last egg was laid, but when the temperature was lower
the incubation period was correspondingly longer.
The various changes which the egg tmdergoes during incubation can be watched

under the microscope with a 1-inch objective, the outer membrane or shell remain-
ing almost transparent till the young tick is fully developed, when, within four to
SIX days before hatching, the shell gi-adually becomes opaque, looking like a small
^^-il,. 1

5^°^^ tick emerges from the shell it has only sLx legs, and is ofa light brown color, but gradually assumes a much darker shade. In this statetne young ticks are esti-emely active in their movements, continually walkin"- and
whi'^^.l^n^^.^^i'' '^T'' ^'i''''

^^'^'^ ^^^^^1' ^^^l I'^a^ing behind themlittlewmte amorphous deposits of excreta.

th? Hn^riS-o,^ T^f"" '}Vr^
'"'"'^ ^^^Se numbers immediately underthe glass COT er, but shoiild by any chance the cover be knocked or removed theycommence to scatter m all directions.

cu tney

vJJf/o-ff.w?™''^^.*ff'''''°''^ °! ^^^^'^ ^«P*^" confinement during this lar-valstage for I liave at the present time m my possession a number kept confined

i^tTvn nte'^i^°**-lf ^''f 'r'^ ^^^^^^""^ seventeen weeks ago and now stiUactive, although neither food, water, nor fresh air has been sumilied to theri

ta^'prolbr^r^ °H"'^f ^-Ite^-'-tion in S-3tomical Wtuie. Probably no further development takes place until thev eain access and

?het-lx^mhZ™tTTl?^^'' r"^"'' ^^r"' "7 sufficient'^iSshment To?
o^.?.l ^ -A® ^i™*'^'

tliey undergo another change or molt, and finallv each oua

SduS Tnd contS^'f.f f perfectly formed male oi feS, w?i?diXy
^.o'^t^np^l sucking the blood or juices from the body of its hosts

Ab ; rule
completing its metamorphosis Jr 1 fe hiSy:

withSs ' iriJrno
'^'"^.''"™''!,''^^ redwater is inore or less infestedwith ticks. In some instances they are present in extraordinary numbers being
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either clistvibnted eciually over the whole surface of the animars body or restricted

to certain parts. Sometimes only a very few are present, while in very rare and

exceptional cases they are absent altogether, although they were present originally.

Generally speaking, they prefer to live on those parts of the body where the

skin is very soft and thin, as, for instance, along the belly, on and around the udder

in the cow or scrotum in the bull or bullock, and on either side of the neck, which

is inaccessible to the tongue, limbs, or tail of their host.

Both male and female ticks live on the same animal. The female tick gradually

increases in size by continually sucking the blood, which, as we have already seen,

contains, both in and outside the red corpuscles, the s^pecihc micro-organisms.

Having arrived at maturity, after being fecundated by the male tick she leaves

the animal and deposits her eggs upon the ground. In course of time the eggs

hatch and the young ticks go roaming about in all directions^ and are ever ready

to attach themselves to the skin of any suitable animal that may happen to be

standine: or lying down in the vicinity. . ,^ . i i„- i „ „
it seems almost impossible to think that, although the adult female tick may

have taken the micro-organisms into her system with the blood, she should trans-

mit them through the e|g to her progeny, but is nevertheless a substantiated fact

tiiatSe voung ticks ail capable ot'communicating the disease under favorable

cSditSsThlSy cattle^onsequ^ it appears/that the micro-organism

XtehSe cause of redwater miistbeconstantlyassocia^^^

Tut its life history from the mature female to the egg. thence to the young tick

Sichin turn conveys it to the healthy susceptible animal but it must be m an ^

J^S^lT^SlfeSt fori from that which we see in the
J^^^ "^^/^^^^^^^^^

fnr T have reneatedlv prepared coverglass specimens of the contents ot tne Dooies

oTtUS in 4iious staged of development, also the contents of the ova or eggs,

aU SrSse^siecialcar^ staininj them with various anilm dyes and moun^

toi? them in different media; but when such preparations were submitted to a

Sfeftil mid crucial microscopical examination I fflle*! fi^^/^
^^.^J^^^^^gi^^^

cSild be^dentified with the micro-organisms present m the blood of cattle suffer-

ing from redwater disease.

Below is appended Director Pound's account of some of his observa-

tions of the disease in the course of his investigations and his recom-

mendations for its control:

statement, he assured me was qnite ""iS stated that his

faS^i'2'PectrhfX';-^^^^^^^^^^
"'"^

trade would be very ^erioiisly injured.
occasions seen these cattle, and

mayor of Normanton to inspect ^^^^^ ^^J^lf-.j^m SIiUn ^
animals were feeding i noticed a number of them a^^^^

and infested with ticks, and ^^^^^^^ • ^Zals o^^^^^^^^^^^^ 1'^"''^ "'"''^

inspection I observed that some of *J«.f a brilht-red appearance; more-
a very high color,

X'Jn SSati^^^^^^^^

Thart^oSrl aS^^^^^ Som^ of the animals had also a

very decided staggering gait.
• ^:_„f.„^ that the redwater disease was unmis-

U^^S;^Tr£'S^t:&i^f^'?^?^^. >.o cases had heea

'ITntuked of Mr. Dowues if any fresh ammals had heen introduced from au
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infected herd, and he said decidedlj' not, but informed me tliat he had recently

purchased two or three healthy youn^ bulls in order to improve his stock. I next
inquired from whom they were purchased, and how much was paid for them.
He said he bought them from a local commission agent, and they were very cheap,
only costing a one-poimd note.
On making further inquiries in Normanton I found that these young bulls had

been traveling for some considerable distance with a mob of cattle from Fort Con-
stantine which were infested with ticks, and nearly every one badly affected with
redwater; in fact, out of about 650 head of cattle which left the station neai-ly 200
died on the road within 80 miles of the meat works.
Previous to imrchasing the bulls Mr. Downes was warned by several peojde not

to do so, as they were unhealthy looking and infested with ticks. Nevertheless
he refused to accept any advice in the matter, with the result that these bulls,
which were evidently suffering from redwater and infested with ticks, were the
means of introducing the disease into a healthy herd and communicated from one
animal to another throtigh the agency of ticks.

On my way to Normanton I had an opportunity of interviewing the Hon. John
Douglas, Government resident at Thursday Island, who informed me that up till

within a short time ago such things as ticks were practically unheard of on the
island; moreover, the few cows kept for milking purposes had never shown any
signs of sickness until after the ticks made their appearance on the animals. These
ticks were introduced from Normanton with a consignment of bullocks which
were affected with redwater, several of them having died during the voyage. The
remainder of the affected animals, which were to be killed for beef, were kept in
a yard till required, and therefore were never actually allowed to come in contact
with the milking cows. Nevertheless the latter became infested with ticks, and
eventually every animal developed symptoms of the disease and subsequently died.
Further, I am informed that now the disease has become established and is of such
a virulent and fatal type that all ideas of keeping milking cows on the island
have been abandoned.

It will thus be seen from the foregoing remarks that the evidence is strongly in
favor of the tick being the communicating agent or medium for conveying the
disease from infected to healthy animals. This is further substantiated by the fact
that if healthy susceptible cattle be brought into contact or even kept with animals
suffering from redwater, but which are entirely free from ticks, they never acquire
the disease, although it seems quite possible for the disease to be communicated
by agencies other than ticks, namely, the various bush flies and mosquitoes- but
according to our present state of knowledge this does not appear to be the case
Redwater being a disease peculiar to cattle only, there is, practically speakino-

no possibility whatever of its being communicated to man; but at the same time
although the milk or meat of animals suffering from the disease in the early stagemay be quite harmless, the fact must not be overlooked that such milk and meatfrom animalsm the more advanced and acute form of the disease is, from a hygienic
or health point of view, decidedly unwholesome, and therefore should on no accoimt
be used as food for human consumption.
Owing to the peculiar nature and character of the country the quarantining ofthe affected area can only be conducted in a more or less imperfect manner foralthough traveling cattle are not supposed to pass out of the district unless thevare healthy we occasionally hear reports that traveling mobs of cattle are suffer-

^^nlZ?^
i-edwatei- outside t^e boundary. Probably these animals had crossed theboundaiy ]ust before the affected area had been quarantined. However in thefuture I would especially recommend that all traveling stock be carefully inspected

tf.l ^'tT^ "^^r'Ti^i^"^^^" *° ^^™^ls are healthy and free Soni
'ifl.

1^"^^' ^l^o^l^^ be especially sought after, otherwise, if this is not carriedinto effect, we may expect to hear of serious outbreaks of the disease among station cattle m the central districts.
auiuii^ ctd

th^ftteTlf,^''
foregoing remarks, based upon practical observations, that

SfifS f f
the communicating agents or medium for conveying the disease frominfected to healthy animals, which means, in other words, that when the ticks ai^absent the disease, although it may not disappear entirely,S a iSs teiidencv o

r ^r-^*,
consideration, kerefore, every stock owner S^^^

SaiSllot^^^^^^^^ in every Uble direction ii

Considering the wild nature of the cattle on these large northern statioim i>

tTcTs ^v?tVat; oftV^w^n ^^T"^^"!*^
anLafs fnftteZSth

woul7bA^^^H
well-known sheep dips, but at the same time the methodwould be applicable among pedigree or stud cattle.

metuoa
in my opmion, the most satisfactory and effectual way of dealing with the ticks
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is to hnru off tho uTass on tlio wliolo of tho run, wliicU would not only oliminato

numbers of ticiks, but destroy other parasite? which spend part of their lito history

^'^In^^Sting to tho last method it is needless to say that only parts of the run

shoiild be fired at oiiG time.
, ^. , , ,

When tho disease makes its appearance among either station or traveling stoclc

the sick animals should on no account be overdriven or excited, for the condi^^^

of the circulation of tho l)lood is such that any eftort may bring about ruptuie of

the blood vessels and lead to a speedy death.
™,i.n« r>f rl«v in

The exposure of the cattle to tho sun's rays during the middle of the day in

siimmer^timeis liable to increase the already abnormally high temperature and

thI sXvor the development and progi-ess of the disease; therefore, in order to

obvLtrtWs, it is Vecommended that the cattle be allowed to camp m some shady

Kprnb dnriiiir the hottest part bf the day.
. i •„

OnevSv gre^ difficulty in coping with this disease among ^ti-avelmg stock is

the liability to destroy dead animals by fire owing to tTie scarcity of timber in the

Sftv but when cattle die on traveling-stock routes where thei^ is a fair sup-

Af wood it^becomes the duty of every drover to at once destroy by fire all dea_d

Smairami sfSn';^^^^^^^ wlo Ixave^stock routes through their runs should,

whenever practicable, see that this is earned mto efE«ct.

Later reports from Australia intimate that a difficulty wliieli has

heretofore baffled scientists in their InYestigations into the cause ot

Texas fever has been solved. The perplexmg question has been

"TvTience comes the microorganism that is invariably found m the

blood of tick-infested cattle?" The natural siipposition was that it

was introduced into the blood by the tick itself. ,If that were true a

deduction equally natural was that this same
^^^^-^^.^j'^^i"^^^^

in some stag-e of development be found m or upon the Ijody of the

yotmS^ tick jnst previously to or simultaneously with its attaching

itself to the host. But in the American investigations carefu micro-

scoiiLal examinatious failed to reveal either in or upon the body of

?S?tick protozoa wliich could be identified with those found m the

blood of infected cattle. This failure was perplexiug, and it was dif&-

cuU to expla'u the manner in which the young tick C'^-^'ried the in^^^^^^

Son This difficulty would be largely o^^rcome if an Austn^ato

scientist has, as he claims, 'found a microorganism in the body of the

una?Sched tick identical with that found in the blood of infec.ed

'After the issuance of Director P-^^-f ^^^P-^fnr^^^^^^^

wPT-o carried on at Hughenden under the direction of Di. Hunt, un

Ssik of Novemberfl895, he madea claim of
^^/^^^^^^^^^

to above in a report to the colonial secretary of Queensland, iiie

fact of especial interest in it is set forth as follows

:

In your letter of the 80th of September (page^^^^^^ Sele^fs
me as of importance, aii<;^ y^t fsent, in the An^^^^^^

cattle with
to b3 no evidence to connect the micr^ Wood o

^ ^^^^ l^een hitherto

a similar organism in the tick. ^J:,^^^^^"';^^^^
interested to k-now that I have

rather a stumbling block, so I
^'^'fXi?.J9^\Yie iaL?ati^^^^ identical amceboid

been able to find in young ticks
Ji^^f^^^^^^.Jf.l"^^^^ in tho blood of

bodies I have so often in iny letters refeiied to as b^^^^^^
^.^^

cattle affected with ticks. The me^hod of
^ ^^^^.^^ ^.^,^^.,3^

that anyone accustomed to use t]^o mici osco^^^^^^^
containing one-

thns: Onto a clean shde place
'^.J^^P

.^J ^^f^f^^^^^^^^ Lower a very thin

half per cent common salt 111 t^^^^^^^^ eover glass

cover glass onto it. fequash 5 oung ticK
qy^.^^^^^^^^^

b
paraffin (which will

Brush round the edges of the cover
g^^^^^^^Sl^iSiiatioiifo

prevent evaporation and render t^^^ ^pec™^^ ^.^ ^ ^^en

Examine with one-twcKth oirimmersion le^^
^^^^^^ tick-
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tho Iducl of appearance that a bright 8-penny piece has when it i's sinking in deep,

clear v-ater. It is better to sqnash two or three young ticks at a time, as they
appear to be more abundant in some than in others. In some of the little bodies
a dark central spot can be made out, as is also the case when they occur in the
blood of affected cattle. In and around the young tick, squashed in the saline
fluid as above described, may bo seen much larger cells—as large, or in some cases
larger, than bovine red-blood cori)uscIes. They are round, have often a central
spot and are generally motionless except for a slight movement of their edges,
sometimes seen in the smaller of them. They appear also to have a kind of con-
centric structure, i. e., as if they had concentric laminae, but I am not quite sure
of this. In young ticks hatched in laboratory these large cells are of a faint straw
tint; in ticks gorged with the blood of cattle they are very dark, reddish brown.
My idea is that this dark coloration is due to haemo-globin, appropriated by these
cells from the blood of the beast to which the tick has adhered. These are very
possibly a further stage of the amoeboid bodies referred to. The discovery of
these bodies in j^oung ticks seems to me to almost complete the chain of evidence
connecting the ticks with the disease in cattle unfortunately and absurdly called
"redwater."

1. The disease is associated with the presence of ticks (and never tinassociated?)

.

2. In diseased animals' blood there is found a peculiar motile parasite.
3. In young ticks that have never been in contact with a beast the same peculiar

motile parasite is present.*
4. It is reasonable to suppose the parasite is the cause of the disease.
I have found the parasites in question in young ticks whose parents were hatched

in the laboratory and planted on a young calf and collected at maturity, and
whose grandparents were originally taken from cattle among which the "tick
fever " was present. I am now trying whether by injecting a solution containing
the amoeboid parasites into a healthy beast I can produce sj^mptoms of "tick
fever." Unfortunately for diagnostic purposes, fever seems, in the mild forms, to
be often absent or very slight. The only certain diagnostic sign is the discovery
of the amoeboid parasites in the beasts' blood.

•• Owing to the small size, the lack of structural peculiarities, and the inconstant
form, the identification of this parasite elsewhere than in the blood corpiiscles
must always be uncertain. There is no doubt that it causes the disease, and from
our present knowledge we should expect to find it in the egg and young tick The
experts of this Bureau have not identified it, however, in these situations by micro-
scopical investigation, which is not remarkable considering the practical impossi-
bility ot identification m that manner; but, what is more significant, they have
tailed m a preliminary experiment to produce the disease by inoculating ani-mals with_ a suspensiOTi of the young ticks ground up in a naorfcar and injected





THE CURING OF MEATS.

An inquiry concerning the famous Smithfield hams was recently

received by the Department of Agriciilture, and tlae information

desired was deemed of sufficient importance to warrant the sending of

a special inspector to make an investigation as to the especial merits

of this product, the process of manufacture, and the causes from which
its excellence is derived. The report of the inspector is given in full

below.

The celebrated Smithfield ham " gets its name from the little town of Smith-
field, which is located on Pagan Creek, about 30 miles from Norfolk, Va. About
one hundred years ago a gentleman by the name of Todd began to cure the meat,
i. e., hams and bacon, from the almost wild hogs that were allowed to run semi-
wild in the extensive forests surrounding Smithfield.
The fame of the hams thus produced spread; consequently the business of pro-

ducing hams extended. The business has descended from one generation to
another, and. has been perfected until the only rival to the Smithfield ham is the
celebrated Westphalia ham, which is considered by many to be inferior to this
product.
There are numerous producers of the genuine Smithfield hams and they have

many imitators. The principal packer of these hams is Mr. B. M. Todd. He puts
up about 12,000 hams annually. Mr. J. O. Thomas is probably the next largest
packer.
Unlike Mr. Todd, Mr. Thomas raises a good many of the hogs he uses. He has

a farm of about 2,500 acres. A large part of this is hekvy woodland, and in these
woods his hogs run almost wild. All the farmers raise hogs to some extent. Most
of them sell their hams " green," that is, uncured, to the " packers," who in most
cases are farmers upon a larger scale. The hams thus bought are very carefully
selected, all those not coming up to a certain required standard being rejected.
The standard price paid last fall for green hams was 14 cents per pound, delivered
at the smokehouses.
There are several things necessary in order to produce a Smithfield ham.
(1) The kind of hog used.—It is impossible to make a good ham from a Western

hog.
By that I mean a ham with the peculiar qualities of the Smithfield. The demand

for these hams has grown to such an extent that some of the packers have been
tempted to try hams from other parts of the country. Mr. Todd, and also Mr.
Thomas, purchased some of the Western hams, and, by curing them with care,
tried to make them like those grown near Smithfield, but they failed to give satis-
faction. They even tried to purchase the live hogs and kill them themselves, but
then they were not like the home-grown animal. The hog from which the ham is
produced is the unimproved, half-wild " razorback " hog that is peculiar to the
mountainous portions of Virginia, Kentucky, and Tennessee. I asked this ques-
tion of numerous farmers and packers:
" Why do you not use the improved breeds of hogs at least for crossing with

your -'razorbacks" and get an animal with less nose, shaped more like a hog and
less like a race horse? " The unvarying answer was, '

' We have tried it and nearly
spoiled our h9,ms. The gi-ain is too coarse and the shape of the ham is not the
same. We want the long-nosed, slab-sided, long-legged rooter." These hogs
appear to be nondescript in breeding; they have extremelv long noses, are very
thm-sided, deep-chested, with small flanks and extremely long, sloping hams.
They show the attempts that have been made to improve the breed by the vari-

ety ot colors and marks seen among them. Many of them are blac.k witli no white.Home are white. The majority are spotted black and white, while not a few show
Diack, white, and redmixed irregularly, and many are a peculiar iron gray in color.

97
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(2) The manner in tvliich the hor/H are fed—I visited a number of farmers who
are successfixl producers of these luims and from them I find a singular similarity

in methods. The sows run at large in the woods and pig about the first to the

middle of April. From the manner in which the hogs are kept, however, the time

of pigging is not easily controlled. The pigs run durhig the summer months in

the woods, living upon the nuts and roots which they can secure. They are not

fed anything to make them fatten. Most farmers give about one ear of corn night

,and morning to each hog in order to "keep them to the call." In the fall when
the corn crop has been gathered the hogs are turned •imtoithe cornfields. In tliese

fields every otlier row has been planted to "black-eyed." peas, and the hogs are

allowed to gather these and the small corn that has been left m the held. When
turned into these fields they are very thin. The feed they get there causes them

to begin to fatten ranidly. As the potatoes are gathered, the hogs are allowed to

follow in these fields\'md get those that are left. In that district which produces

the moat Smithfield hams there are a great many sweet potatoes and peanuts

raised, and the hogs are allowed free access to these fields as soon as the crops are

°
This method of feeding fattens very rapidly. The potatoes, and particularly the

peanuts, add fat with astonishing rapidity, but the fat is very soft. Peanut fatm
particular has a translucent, oily character, which, from its tendency to drip when

the hams are hung up, causes a great shrinkage m the weight.

After the fields have been cleaned up in this manner and before the hogs can

"s?o back" any in their fattening, they are taken out of the fields and put into

close pens and fed on corn and clean water. The pens are made dry with good

shelters on the northern exposures and a chance for plenty of sunlight The hogs

are plentifully bedded with pine straw gathered f^l^^^
^.f^

corn they will eat and given all the clear water they want. When the hog is

peined his days for wallowing are over. From this time until slaughtered he

Evera live of enforced cleanliness. The hogs are kept m this feeding pen until

iust the right condition is produced. They must not be too fat nor too lean Many

of the larler hog raisers inform me that they frequently have several kiUmgs from

the same fattening pen, some getting into condition sooner than others, and as

thev do being ctilled out and slaughtered, the rest remaining for a longer time

fntil iust the'right condition has bein attained. AU were positive m the assertion

tha^'Jwlll teed " spoils the hams, and that corn was a necessary article to finish

the m-oXct in order to produce the best hams, while all were equaUy positive that

it Xs^mnossible for thim to buy hogs from the West-by that nieaning anywnere

awTiy frZ tSr ^^^^ vicinity-and produce the same
^If^^^'^.f.

if tiiev kent them long enough to fatten them themselves These hogs when fat

wei^h aSitSo 190%ounds as the extreme limits; larger hogs are not considered

desiraWe.
. ^ carefully slaughtered. In this as in all the

Jd- -micpsser f5-eat cai e is used. The animals are carefully handled to prevent
othei pi oc^^^^^^S'^f

^^^^-^^^^^ Tj^ j^ogt particular part of the kilhng process

&"Sf^ iSftS mea?^^^ i^^^^^^ afe the firs\ consideration. They are very care-

^^nlWiKt carXhig taken to trim them so as to leave the tissues m the ham
fully ciit out,

„rft*^oint is left long. The hams are not cut close, care

^Sm'o /'L'iSS msSlffi the one emploj-ea by all the producersot

^t'Si« pliSfn'r^^^ of flne V-SS\^Lm'To"

"T'ThenWk Wt. and resalt with the fine a.lt The
S',^S?P^.?d efcS

portion of time for larger and smaller sizes.
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4. Next, 5"0u wash with tepid water until tho hams are thoroughly cleaned, and
after partially drying rub tho entire surface with finely ground black pepper.

5. Now the hailis should be hung in the smokehouse and this important opera-

tion be begun. The smoking should be very gradually and slowly done, lasting

thirty to forty days (most packers using green hickory or red oak to smoke with).

6. After the hams are cured and smoked they should be rei^eppered to guard
against vermin and then bagged. These hams imiirove with age, and may be con-
sidered perfect at about one year old.

The conclusion naturally to be drawn from these facts is that any ham treated as
these packers treat theirs would be better than the average. The Smithfield ham,
however, owes its popularity to its peculiar flavor, and this flavor is not due to the
manner in which it is cured, else any ham cured in the same manner would rival

it. It does not owe its flavor to the manner of feeding altogether, else hogs from
other parts of the country could be brought here and perfected. The necessary
things in the opinion of the producers may then be summed up as follows:

(1) A slow-growing, peculiar-shaped hog.

(3) A peculiar game flavor prodiiced by the wild life in the woods and the nuts,
berries, etc., upon which it lives.

(3) Rapid production of flesh when the fattening process begins. The fat
foi-med of coi-n and pure water.

(4) The method of curing and smoking.
All these points seem necessary to the production of these hams.
It would be of interest to know if the hogs produced in southern Kentucky and

parts of Tennessee would not produce these hams. The hogs in many i^arts of
these States are raised in the same manner, except in the process of fattening, and
to all appearances are the same hog.
Undoubtedly many hams are sold as Smithfield hams which are produced in

other parts of the country, and which are inferior in many respects to tho genuine
article. The supply is limited and the demand is great. Very few of those pro-
duced are sold to the trade. Mr. Todd is the principal packer. He buys his hams
whenever he can get those that are suitable. He assures me that he can not get
hams outside of four counties in Virginia that vrill ansv/er his purpose at all.

Isle of Wight, Surry, Southampton, and a portion of Nansemond counties, Vir-
ginia, produce all the hams that are the genuine Smithfield.

Mr. Todd about.. 13,000
Mr. J. O. Thomas do... 3,500
Mr. M. F. Louglu-on do . 2,000
Capt. O. G. Delk do. _ _ 000
Mr. Chapman ..do... 1,500
Other local dealers _ do... 1,000

A total of about oq^ 000

sold from Smithfield and vicinity.
There are probably one-third more sold by various farmers who cure them in a

small way, making a total of about 30,000 hams which are produced annually,
and which are the genuine Smithfield hams.
These hams average when cured about 10 pounds in weight ; some are a little

heavier, while perhaps the greater number weigh rather less. At 10 pounds the
total output would be 300,000 pounds.
They sell in the smokehouses at about an average price of 20 cents per pound

some packers, like Mr. Thomas, getting an average of 23 cents for their whole
product. This makes an annual income of about $60,000 from hams alone to be
distributed among the farmers of Isle of Wight, Surry, Southampton, and Nanse-
mond counties. This territory could undoubtedly raise many more hogs.
The output could be doubled many'times were the farmers not afraid of losses

from hog cholera. As it is, most of the farmers raise a limited number of hogs
knowing that they have a ready sale for their hams either cured or green, and
have their other crops "to fall back on " should hog cholera break out. I found
the largest number raised was about 200 head, while almost every farmer has a
few. Mr. Todd sells his hams on orders received before the crop is cured. He
supplies a limited trade m the principal cities of this country and sends some to
England and France.
Mr. Thomas sells his whole output on private orders, selling none to the trade

Jriis principal market is family trade in Boston, New York, Philadelphia, Wash-
ingLon, D. C., San Francisco, and he receives orders from private parties in Euroueand the Sandwich Islands. ^
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Many of the smaller i)roducers sell their hams in this manner, Avhile some others

trade theirs at the stores for groceries, or sell in small lots to commission hcuses

in various near-by cities.
, , , , . . , . ^

The rest of the meat, viz, the side pork and shoulders, is m most mstances

cured in exactly the same manner as the hams, and used by the farmers to feed

their field hands, or to furnish breakfast bacon for the local trade. The sides

make very desirable bacon that is much sought after among the negroes and in

the small towns. The farmers who sell their hams use most of the side meat to

feed the families of their farm hands, although some of it is sold in the markets.

The breakfast bacon from these hogs is peculiarly sweet and is much sought after

by many. It is impossible to say how many parties are engaged m the production

of these hams without talring a census of the farmers in the counties referred to,

but the principal packers are the ones named.

[In the above report, full details have been given, including the -

names of the packers, in view of the limited and comparatively local

trade afEected and of the value of presenting for the information of

pork breeders generally some of the nice points involved m the pro-

duction of superior and high-priced pork. ] rT^.^c^.\
Other inquiries in regard to the processes m usem the United states

of curing meats, particularly hams, suggested the utility of extending

like inquiries to other places. Letters were addressed to inspectors

of the Bureau of Animal Industry at the principal packing houses of

the country, asking them to obtain for comparison the formula used

by the packers in preparing such products for the market.

In a comprehensive report concerning the curing of hog productsm
a Western packing plant the feature of especial interest embodied is a

description of the process of pickling by injection.
, , .

The curing of the meat commences when fresh-slaughtered swine

are placed in a chill room, the temperature of which is 40° F. at the

start, gradually falling to 28° F. thirty-six hours later

After remaining in this condition forty-eight hours, the carcasses are

removed to an adjoining room, where they are cut into such sizes and

shapes as the quality of the meat or the demands of the market

reauire From the cutting bench the meat passes to the curing rooms

below, where it is then exposed to the action of the folloAving-described

pickle

:

Formula for curing hams, shoulders, bacon, dry salt meat, and mess pork.

Parts.

78
Chloride of sodium 33
Saccharine ^

[ . . . . 20

^'Sof°pui?water" a sufficient quantity'to make a 78 per cent solution.

Hams and shoulders are first injectedAvith this solution. The process

is as follows: A hollow needle, 10 inches long, to which is attached a

iiiSLr tube connecting with a small vat co—g the Piekle s

inserted three or four times in different parts of the ham. At tne

same time a lever is lowered which forces the liquid through the needle

^ntTthTdepths of the ham. The ham is then placed m the pickle,

where ftSahis for ten days. It is then removed and the injecting

^Ta!?eh?ms weighing 20 pounds or more may require a third injec-

tion TwoTnircSs and sixty-four days in large vats, submerged m
thTabo^:pS, completes;tl/e cure with the e-epti.^^^^^

This consists in placing the meat m a ^l^sf, da k
100^^

J^^^i^^^^^^^^^

suspended from the ceiling. It is then subjected to a dense smoKe
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caused by the destruction of liickory or ash wood by heat for twenty-

four to forty-eight hours, the former being considered a mild cure.

Bacon is first injected with the pickle in the same manner as the

hams, after which it is placed in large vats and entirely submerged in

the pickle. At the expiration of ten days the injecting process is

repeated, when the meat is again returned to the vats. In about

sixty days the curing is completed, with the exception of the smoking,

which is conducted in the same manner as with the hams.

Dry salt pork is first injected with the pickle in the same manner
as the other-mentioned products. After receiving the injection it is

merely dipped in the solution. While still damp it is thoroughly

hand rubbed with salt. It is then laid on the floors of the cellar,

where it lies for ten days, at the end of which time the injection is

repeated, as well as the dipping and hand rubbing with salt. In

heavy meat the third operation is necessary to thoroughly cure the

meat, which is accomplished in ninety days.

Mess pork is cut into convenient sizes and pieces and packed firmly

in barrels made for the purpose. The pickle used in the other kinds
of meat above described is then poured into the barrel until it is

filled, when it is headed.
In sixty to ninety days the curing is completed. The difference in

time required is due to the thickness of the meat.
The following formula is the one in use by a large New England

packing house

:

Hogs to be well cooled off before cutting. Hang forty-eight hours in 35° tem-
perature. For a tierce, 300 pounds of hams, 18 pounds of salt, 1 pound saltpeter.

7 pounds sugar. Fill the tierce with water. Keep in a temperature of 38° to 40°,

Overhaul twice a week, or oftener, if case requires, for four weeks. Will be ready-

to smoke in sixty to eighty days, as to size.

Hams from well-cooled hogs, use 8 pounds salt, one-fourth of a pound saltpeter.

2 pounds sugar for 100 pounds meat.
Medium-sized hams will be cured enough to smoke in forty-five days if kept in

a temperature of 38° to 40°.

Incidental to a description of the method of curing meats both by
the '

' dry-salt " and the '

' pickle " cure, another repoi't explains the proc-
ess of the manufacture of "California," "boneless,." and "cottage"
hams

:

The hogs after being slaughtered are left in the cooling room about half an
hour. The carcasses are then put into a room whose temperature is about 44° and
left .there for about six hours or until the animal heat has left them. They are
next transferred to another room, the temperature of which is 32°, and left there
for twenty-four hours. From here they are taken to the cutting room and cut
into special pieces, the quality of the hog and supposed condition of future trade
(when cured) governing the kind of cuts made out of the carcasses. For instance,
three kinds of so-called hams are made from shoulders, viz, California, cottage,
and boneless hams. They are made as follows: The shoulder is" cut in two and
the upper part is cut round to resemble a ham. This is called a California ham.
The lower part, with the leg cut close off and part of the shoulder left in, is called
a cottage ham, and when the shoulder blade is taken out it is called a boneless ham.

Then we have the genuine hams made out of the hind quarters.
They are called long-cut hams when the shank is left pretty long, and
short-cut when left short. They are divided into three grades—light,
medium, and heavy: They are cured by two methods, viz, first,
dry-salt cure; second, pickle. It appears that by the latter method
the packer gets more weight out of his product.

Dry-salt citre.—About half an ounce of saltpeter (nitrate of potash), half an
ounce of sugar, and 1* pounds of common salt to each ham, rubbed in. They are
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theu put iu the cellar and left from live to seven days, when theyare turned over

and loft for about twenty-eight days. They are then cured. Heavy hams and

summer weather will take a few days longer. „
, , ,r

Cured in picJcle—The strongest pickle registers 34° by the pickle tester. You
can notmake it any stronger, as the water will not dissolve any more of the ingredi-

ents What is called mild cure registers about 1G°. It is made as follows: Eight

ounces of saltpeter, 3.V pounds of sugar, 21 pounds of salt, and 13 gallons of water.

This is sufficient for 1 tierce. The tierces contain 380 pounds of ham. They are

rolled around every day for fifteen days to keep the pickle from settling, and the

hams are cured iu from thirty to thirty-five days. If not called for before ninety

days, the piclde is drawn off, the hams are taken out ot the barrels, piled in cold

storage, and a sprinkling of borax thrown on them. If they are to be shipped,

fi-esh pickle is put on them, and it is generally of 2^ strength.
_

The other cuts, such as bellies, sides, backs, and shoulders, are curedm the same

way, excepting that the sugar is generally left out of the formula. Saltpeter is left

out in curing what is called a French back. Dry-salt-cured meats when shipped

are sometimes packed in borax and sometimes in salt. m^„^
Smoked vieats.-Aitev being cured they are put in a vat and washed. Then they

are put in a smokehouse and smoked with hickory wood from thirty-six to forty

hours. Sometimes they are shipped in bulk, sometimes packed m ^oxes Some-

times they are sewed up in a covering with a gaudy brand on it and sold to the

trade.

The report from another abattoir in the same locality shows only a

slight difference in the treatment of the hog products:

The hogs are left about six hours in the cooling room as there is no interrn^

diate room The chill room is always down to 33°, so the animal heat must be

anowed t^leave the carcasses before'putting them into so cold a place, or they

woukl freeze on the outside and spoil in the center. When any meats begin to

get old, boi ax is nsed very liberally, and when dry-salt-cured meats are shipped

they are very often packed in borax.

A statement of the methods which have been adopted by another

packing company in curing various kinds of meats is furnished in the

following

:

Barreled &eef -Chilled at 40°; carried in brine pickle 70° strength, using 2

J

ounces sXeter to 100 pounds beef. This is used for aH such things as mess beef.

^'^R^.f Mms-Chiinng temperature 40°. After chillirig carry in 70° strength

^^?n^vtS\^set on^^^^ saltpeter to 100 pounds beef; 2 pmts of sirup to 320

^T^Mt'and sheep tongues-Vse 70° strength brine pickle; 3 ounces saltpeter

^%hen chilling hogs, hold coolers at32° to 34° temperature; l^avehogs in cooler^

curing they are kept in a temperature of 40°.

Snecial reference to a difference in treatment of meats designed for

.re^'ror doi^eS trade is made in the system of curing given below:

Aftir slaughter the carcasses '-aio.^^^^^^^^^^

forty-eight ^o^^'',^!^^ SoseKces festSd foi the dry-salt cure are well

diately consigned to the cellai
. „Vm. ?f 1 nvei^^ to twelve high. In about ten

rubbed with salt and packed on the fl<^o m ^ ^^^^^

days ^Pore th™
JJot^ "^^^^^^^^^^ '''' '^""^^ ^ ^'''^"^

tSZi:'^^'t^y'ir^^^^^^^ tikes abont forty-five days.

To English meat a little saltpeter is added.

fore
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For pickling hams tlie following is the formula, the quantities named
being sufficient to cure 280 pounds of meat, and its strength as indi-

cated by the salimeter is 80°:
Pounds.

English salt - 21

Saltpeter - 1

Sugar 4

"Water sufficient to fill tlie tierce in which the naeat is placed.

The tierce is then closed, and for the first three or four days it is rolled around
daily three or fotir times to insure an equal distribution of the pickle. Every
three or four days thereafter the process is repeated, the time required for curing
varying, according to the size of the hams, from forty-five to eighty days.

At this stage the meat can be supplied to the trade, but for certain kinds of

trade, especially the domestic, it has to undergo the process of smoking for from
twenty-four to thirty-six hours. Breakfast bacon and other pickled meats are

treated in a similar manner and require from twenty to forty days in curing.

Two processes in use at one packing house, denominated the "dry-
salt cure" and the "sweet-pickle cure," are thus outlined:

There are two methods of curing, one called the '

' dry-salt cure " and the other the
" pickle cui'e." In the former, after the meat has been sufficiently cooled so as to
get out the animal heat, which generally takes from twenty-four to fortj^-eight
hours, according to the season of the year, the meats are well rubbed in salt and
bulked on the floor, usually from six to ten high, and resalted again when they are
about from thi'ee to five days old and left lie until they are about twenty days old,
when they are resalted once more, being bulked higher each salting, so as to not
take up too much room, and left in the bulk until it is fully cured, which tisually
takes about fi-om forty-five to fifty-five days, according to the size of the meat.
The extremely heavy meat would of course take sixty days in order to get it fully
cured. We use nothing but Kansas salt in the dry-salt cure, except a small
amount of saltpeter for the shoulders.
For the sweet-pickle cure the meat is handled in the same manner, except that

instead of being cured in bulk it is cured either in large vats or tierces. It takes
about the same length of time to cure in pickle that it does in dry salt. The
sweet pickle is a brine which is made from Kansas salt, with a small portion of
saltijeter and borax added and a sufficient quantity of sirup to give it a sweet
flavor.

A brief sketch of the operations and curing process of a great pack-
ing house reads

:

After the hogs are killed they are run on rails into a chill room, usually at a
temperature of 38° to 40% for about twenty-four hours. Next day the tempera-
tui-e of the chill room is reduced to 32° and the hogs are left there for twenty-four
hours more; that is, forty-eight hours before being cut up into the various cuts as
the trade demands. After the hams are chopped or sawed off the side of hogs
they are trimmed and dropped down a chute into the curing room, where thev are
sized and sorted according to quality of six different grades. They are "then
trucked out into a spreading room, 32° temperature, where hams or shoulders are
each separately spread on latticed racks or hung on hooks for twenty-four hours
at least. They are then taken and weighed into oak hogsheads containing 1.300 to
1,500 pounds ot meat, or into tierces of 300 pounds each, and pickled with brine 60
to 80 per cent strength, to which solution of salt and water is added 2 pounds of
pure cane sugar and 4 ounces of saltpeter to the 100 pounds of meat, and then
tightly pressed down underneath the pickle to keep air-tight. It is then overhauled
or taken from one hogshead and placed into another four different times so that
the pickle may reach all parts of the pieces of hams or shoulders; also that it can
be evenly and uniformly cured, which takes from sixty to ninety days, according
to the weight and size of the pieces of meat.

A process dissimilar in some details from the preceding was outlined
by another correspondent, viz

:

The hogs after being dressed are hung up in the chill room, cooled by artificial
cold, the temperature l,eing about 34° to 38°, not less than forty-eight hmirs andwhen thoroughly cooled are made into the various cuts. The regular Amcn-ican
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cut haul for sweet pickling is then put into vats or tierces and to every tierce of

800 pounds, or its equivalent in the vat, we use three-qiiarters of a pound of East

India saltpeter, half a gallon of sugarhouse sirup of high grade, and 27 pounds of

salt. This is partly made into a pickle and partly put into the tierce dry; when
tierces are used, the tierce is moved after being packed, say six or seven days, for

the purpose of giving the hams a more uniform cure or preventing salt from set-

tling and remaining at bottom of tierce. If cured in vats, the hams are removed
from one vat to another and brine poured over again, this for the purpose of mix-

ing the brine and keeping it uniform throughout the vat; the hams being kept m
cold storage in temperature of 34° to 38° for a period of forty-five to sixty days.

Sweet-pickle meats—that is, shoulders and bellies—are treated the same way. The

meats for dry salting, being chilled as aforesaid, are put into cold storage in bulk,

and same amount of saltpeter is used with them as in the sweet picklmg, one-

quarter of a pound to 100 pounds, and then they are banked in salt. The amount

of salt used depends on the length of time they are kept in bulk before shipping.

These are resalted from time to time, they being restacked at intervals, until they

are ready for shipping. It is difficult to tell the exact amount of salt, they having

to be entirely covered when in process of curing, the salt having to be swept off

before shipping and packed with fresh salt. The sides remain m salt not less than

thirtvdays and if heavy a longer period; the hams and shoulders forty-live days

and upward, according to the size of pieces. These must remam m this condition

imtil sold and shipped, sometimes remaining some months.

A description of the metliods of caring liams, making barrel beef,

shipping sweet-pickle meats, and preparing fresh canned meats is

embodied in the following

:

After the hogs are killed they are himg in the cooler forty-eight hours or more,

until tie tempSrature of the meat in the center is 40° F., or cooler. The hogs are

then cut up and the hams or shoulders are placed m a cooler at about 30 t.tor

fortv-eight hours or longer. Three hundred pounds of hams are usually placedm
a tierce- for one tierce of hams 24 pounds of Saginaw salt, 12 ounces nitrate of

potash knd 5 pounds Louisiana sugar. The tierce is filled with water. For pick-

Hng in vats the same proportion'of ingredients is used. Sixteen-pound hams

cui-e in sixty davs at a temperature of 40°. After packing, the barrels must be

1 oiled once everytwo weeks in order to detect leaks and equalize the pickle. In some

cases the pic kle is injected into the hams in order to hurry the process. By this

method a pickle can be effected in about thirty-five days. This, however, is not the

miS SraSice I find that the proportion of ingredients varies some accordmg to

XthSi they are making a mild or strong cure For meats gomg to hot countries

strong pickle in usually used, and in smoking the same is the case.

In making barrel beef they usually put 200 pounds of beef m a tierce. One

DeckS coTi'se salt is put in the bottom of the barrel. The pieces are rubbed w^th

tine salt anTpacked Bight ounces of nitrate of potash is added, together with

l^feck of coarse salt on the top of the barrel. The barrel is then filled with a

l^ltofots!ltm^^^^^ The barrel is rolled one- a w^^^^^^^^^^

ered cured at the end of four weeks. It is kept in cold \torage about

In shinning sweet-pickle meats, it is usually the custom after they have oeen

remo?e??Sm the pFckle and di^d to rub t^,^-
^^^^^^f,^^^

They are then packed in boxes and shipped m that condition, althougn tney are

''fnt;rc?i?ySJtS mt?st^ meat is thoroughly rubbed with salt and packed

*^FSfcanned meat is first cocked in l^oiling water for fvo^^^^^^

fourths of an hour. It is then placed in cans and is cooked agam m gefon letorts

will not reveal the secret of the pickle.
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A formula submitted to the Department for sugar-curinghams is as

follows

:

Sugar pickle.

Salt -- -- pounds-. 200

Crude saltpeter - do 5

Salsoda -- - ....do.... 7

Sirup or New Orleans molasses gallons. . 9

Water sufficient to make do 120

First, have your hogsheads, to contain 120 gallons of pickle, in good order and
well cleaned. Then have a few hogsheads separate from the others in which you
make and prepare your pickle. Weigh off the 200 pounds of salt and place it in

the hogshead and fill up with water until the same is two-thirds full, constantly

stirring until the salt is entirely dissolved. For each 5 pounds of saltpeter and 7

of sal soda, pounded up and placed in an iron kettle, add 2 gallons of water, and
vsdth a slow fire simmer until the ingredients are all dissolved. Take 3 gallons of

this solution and put into every hogshead of brine you have thus far prepared,

and should there be any remaining divide it up pro rata among the hogsheads,
keeping up a constant agitation until the whole is thoroughly incorporated. Lastly,

take 9 gallons of molasses and add it to each hogshead of pickle, constantly stirring

until the saccharine matter is perfectly mixed, and should the cask not be entirely
full add water sufficient, and the brine will be ready for use.

Then take the hams as cut at the block and sort or divide them into three dif-

ferent sizes, viz, small, medium, and large. As they are delivered at your salt

box, take each ham separately and plunge it shank downward into the salt, flesh

side up, over which you sprinkle about one-half an ounce of fine ground saltpeter.

With the palm of your hands rub the saltpeter thoroughly into the meat, and in
like manner afterwards the salt. You then pack into the cask, shanks to shanks
and butts to butts, until the same is full, placing the butts of hams downward
first, and so on alternately until the hogshead contains about 850 i)ounds. The
hams, or whatever kind of meat you are packing for cure, are to be braced down, so
that they will not float or rise to the surface; have each size packed in hogsheads
separate, then pour the pickle over the meat until the cask is full and the meat
entirely submerged.

,

In this condition you let the hams remain five or six days, then overhaul or
change from one cask to another, packing them as already described, and fill up
the cask with the same pickle. Continue this overhauling for three consecutive
times, at intervals of five or six days, and then let them remain undisturbed until
perfectly cured. Allow small hams to remain in pickle thirty days, medium forty-
five, and large sixty daj^s.

On removing the cured hams from pickle, dip or wash them in hot water, allow
to partially dry, and finally smoke them for eight or ten days. Green hickory has
been practically demonstrated to be best for smoking.

Shoulders, breakfast bacon, and all other pork products are treated in the same
manner.

The following process differs in no important respects from the
general principles of several of the preceding formulas

:

Hogs, when killed, are first placed in the dry room, and after remaining there
from three and one-half to four hours they are put into the chill room, at a tem-
perature of 28° to 30° F., for from forty-eight to sixty hours. They are next cut
up into sides, hams, shoulders, etc., ready to be cured.
Dry-salted meais.—Sides are packed in dry salt, and after fifteen days are turned

and resalted. The complete curing process requires from forty to fifty days.
Long hams are packed in dry salt with 4 ounces of saltpeter to the hundred-

weight of meat. These are not resalted, and are cured in about thirty days at a
temperature of from 36° to 38° F.
Meats for export are packed in borax.
Pickled meats.~R&va.s and shoulders when taken from the cutting room are

replaced in the chill room
;
they remain there from twenty-four to forty-eight

hours, so as to be thoroughly chilled. They are then packed in an 80 per cent salt
solution with 4 ounces of saltpeter and 1^ pounds of sugar to the hundredweight
of meat. After eight days the meat is turned in the barrels in which it is packed,
so that the salt will be thoroughly distributed. It then remains undisturbed until
cured.

A I 4*
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Picnic haina and shoulders require from sLxty to sixty-five days and hams from

eighty to eij^hty-five diiys to euro.

Mess pork is cured in a 100 per cent salt solution and from 18 to 20 pounds of

rock salt to the hundredweight of meat.

Anotliev packing company submits its process of curing meats in

tlie following terms

:

Beef hams cut into rcg:ular sets of three pieces, viz, the outside, inside, and

knuckle pieces. After being thoroughly chilled, weigh 320 pounds to the harrel,

add 70 de£?ree salimeter-toat pickle, 10 ounces saltpeter, and 3 pmts of sirup.

After forty days' cure it is ready to be smoked.

Plate bee/.—The plates cut in three pieces, brisket, navel, and rib; pack xJOU

pounds to the barrel; use 30 pounds coarse capping salt, 100 degree pickle, 10

ounces saltpeter; plain cure.
, , , , j. n i a

Extra mess f)ce/.—Same euro as plates; meat used, chucks, plates, tianks, ana

rumps; 200 pounds to the barrel.
t c^.

Canned bee/.—Plain cure; 75 degree pickle, G ounces saltpeter per hundred; after

twenty-five days' cure, ready to can.
^, n i

Fori hams, sugar cured.—After being well chilled they are rubbed with fine

salt and left standing up in the cooler over night. Pack them 300 Pounds to the

tieree, 68 degree strong pickle, 5 pounds granulated sugar, or d quarts ot Wash-

ington butcher sirup. Time for curing, fifty days.

S7iOJcZde?' ond 5aco7i.—Same cui-e as hams. , ^ ,

Short ri-5s.—Cured in dry salt, forty days, ready for shipment; fifty days ready

for smoking.

Tlie following is a formula generally in use for curing standard

meats at another abattoir:

Twenty-tliree pounds salt, three-quarters of a pound saltpeter, 3^ pounds sugar

^%TeSisLfZen l?pt in a temperature of about 36= to 40° for a pexiod
-^^^^

in- from seventy to ninety days, when they are ready for smolang. They can be

smoked in about from two to three days with hickory wood and sawdust used as

^
Dry-salted meats are cured with dry salt and about the same proportions as

stated above of saltpeter and sugar. They are kept m process of curing varying

fofthe time of yeai% from thirty to forty days, when they can be smoked and put

on the mSket. ^Th^ usual time for smoking dry-salted meat is from two to three

days with hickory wood and sawdust.

The above formulas would cover all meats Avhich are put in pickle

of such as hams, shoulders, etc.

Mess pork is cured wdth full strength brme and topped ofE with

clear rock salt.

Another correspondent writes

:

There are so many varieties and different ways of curing the different cuts of

meat thaTit is SSt impossible for us to know where to begin to give you the

'"^Tlirtime^^^^^^^ depends upon the size of the piece of meat It takes

mmeai^teiy airer
^^j- temperatui-e is rvm down to 2o to

Especial importance is attached in the succeeding formula to the

"cutting" of hams with reference both to shape and weight.

Hogs whenf
-ed hang fro^^^^^^ '^^t^^^^'^^^S'^

KTfourSs in a te^^eUi^'o^^^^^^^^^ ^5% when they are placed m pickle

and cured for about sixty days before being smoked.
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Standard sweet-pickled hams sliould be cut short and well rounded at the butt,

properly faced, shank cut off enough above the hock joint to expose the marrow,
to be reasonably uniform in size, and to average in lots not to exceed IG pounds,

with no ham to weigh less than 12 pounds and none to weigh over 20 pounds.

Three hundred pounds block weight shall be placed in each tierce, with either

23 pounds salt. 3 quarts of good sirup, 12 ounces of saltpeter and tierces filled

with water, or tierce filled with sweet pickle made according to above standard.

The treatment of the hog and its product from the time of delivery

to the packing company until ready for mai'lcet is briefly outlined in

the subjoined:

Hogs used for packing purposes are well fed and watered from three to five

days after delivery, then slaughtered and hung in cooler for forty-eight hours.

They are then cut into different parts, which are also hung in cooler for forty-

eight hours more, placed in tubs in cooler with brine composed of water, salt, salt-

peter, and sirup, and left there from sixty to eighty days. They are then taken
out, smoked, and sold to the trade.

Reference to the importance of - allowing the animal to become thor-

oughly cooled before slaughtering prefaces the process of curing in

use by another packing company

:

Allow all hogs to rest for twenty-four hours in a pen, in order to have them
thoroughly cooled out before killing. After hogs are killed and thorotighly chilled
(it takes at least forty-eight hours)

,
they are then cut up into the different cuts of

either hams, shoulders, bellies, or sides.

'

The hams, shoulders, and bellies are cured in sweet pickle, which is composed of
sugar, salt, saltpeter, and water, thereby making a brine. The meats are packed
in a tierce, covered with this brine, and are then allowed to remain in cure from
forty-five to sixty days, the same depending upon the weight before being smoked.
After these meats are smoked they are ready for the trade. The dry salt meats

are packed in cellars in piles, and between each layer of meat is thoroughly
sprinkled a large quantity of salt. They are then allowed to cure from twenty to
forty days, depending on size of meat, and after being thoroughly cured in this
manner they are ready for the market. '

Another response to the inquiries of the Department, different in
few particulars from the above, is

:

All hogs are allowed to rest in pen from four days to one week before being
slaughtered. After they are slaughtered they go in chill room for forty-eight
hours, then are cut in different parts, and these are ptit in chill room for forty-
eight hours more. Hams, shoulders, and bacon are then packed in tierces and a
pickle composed of salt, saltpeter, and sirup is put on them. They are left in this
pickle from sixty to eighty days, then taken out, smoked, and sold 'to the trade.

This formula, used by a Western packing company, has been sub-
mitted :

For sweet pickled meats take a pickle of 90° Baume test and add thereto the
usual amounts of saltpeter and granulated sugar. The joints placed in this pickle
are shifted two or three times during the process of cure and are kept in the pickle
from fifty to ninety days, in accordance with the weight of the product; or, in
other words, for picnic hams about fifty days, for New York shoulders about sixty
days, and for hams from seventy-five to ninety days, in accordance with their
average weight.
For white^brine cure the process is similar, excepting that a clear pickle of 100=aanme test is used on the meat with the addition of a little saltpeter without the

sugar. ^

A receipt for curing meats both in pickle and dry salt is as follows:

To 1,000 pounds hams thoroughly chilled make a pickle of the best Liverpoolground salt of 85° strength, to which add 15 pounds granulated sugar and 10ounces saltpeter. For dry salt meats use the same proportion salt, saltpeter, andsugar, rubbed carefully into the ham after being thoroughly chilled and dried
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FORMULA FOR CURING PORK, HAMS, MESS BEEP, MESS POEK, ETC.

Pork hams.

Temperature, 35° to 40°.

Pickle, 80 to 100 per cent salt.

Saltpeter, 6 ounces per 100 pounds meat.

Sugar, 3 pounds per 100 pounds meat.

Overhaul fifth, fifteenth, and thirtieth day.

Cure seventy to one hundred days.

Plate, extra mess heef, mess pork, etc.

Use pickle 100 per cent salt.

Saltpeter, 6 ounces per 100 pounds meat.

Capping additional, 10 to 25 pounds per barrel.

Overhaul five days, and every twenty-five or thirty days thereafter.

Dry-salt cure—sides, shoulders, backs, etc.

Rub in dry salt, sprinkle lightly saltpeter.

Overhaul fifth and twentieth day.

Cure forty to sixty days, according to size.

Meats for potted ham.

Pickle, 80 per cent. ^ _
Saltpeter, three-fourths of an ounce per 100 pounds meat.

A process similar to many others received by the Department is as

follows

:

Twenty-five pounds of salt, 5 pounds granulated sugar, three-fourths of a pound

nitrite of DOtash This quantity is used for 300 pounds of hams.

Thfproducts are overhauled three or four times and remain m pickle, according

to size^^z: 10 pound ham, forty days; 15-pound ham, sixty days; 20-pound ham,

seventy^wo days. All other products are treated m hke manner.

Another process is as follows:

The hoes hang in chill room for three days before being cut up. The hains are

+^P^^,itfn3e of 70 per cent in winter and 76 per cent in summer. To every

So T.m?nds of hams are added three-foui-ths of a pound of saltpeter and 4 pounds

n? «n^^^r Thev Se allowed to stay in this from sixty to ninety days, according to

rizrSS'areSnw\sSWg in the smokehouse for twenty-four hours, and are

ready for market.

Another formula:

The best fine salt, 21 pounds; saltpeter, 8 ounces; sugar, 5 pounds to 290 pounds



DIPPING CATTLE FOR DESTRUCTION OF TICKS.

(Compiled from a report by Victor A. Norgaard, inspector.)

The discovery that the Southern cattle tick was the cause of Texas
fever and was the sole agency by means of which the disease was trans-

mitted from Southern to Northern cattle, when the two were brought
into contact, called attention at once to the vital importance of the total

extermination of these parasites from Southern herds. Previously
the destruction of the tick was almost a subject of indifference, because
the Southern cattle themselves did not sicken from the infestation.
But the restrictions that have been placed upon the transportation and
marketing of Southern cattle have had such a blighting effect upon
the cattle-raising industry south of the Texas-fever line that the inven-
tion of some practical method by which all cattle, or even those intended
for commercial purposes, might be freed from the pests would be second
in importance only to the discovery of the agency itself.

During the past year a series of experiments with this end in view
has been conducted by Dr. Victor A. ISTorgaard, inspector, of this
Bureau, on the Santa Gertrudes ranch in Nueces Countj^, Tex. A
detailed account of the plan followed in these investigations and the
results attained are herewith summarized.
The bulletin issued by the Bureau of Animal Industry in 1893 con-

cerning Texas fever proved that Southern cattle, when completely
freed from cattle ticks, could be brought into contact with susceptible
Northern cattle without danger of communicating Texas fever. It
also suggested that, could some method be devised whereby Southern
cattle could be entirely freed from ticks, their transportation into the
uninfected district might be carried on without restriction during the
entire year, whereas this is at present possible only from November 15
to February 15.

As the question affects thousands of cattle, the greater number of
which are very wild and have never been handled, it is of course impos-
sible to apply any remedy to them by hand, and the only means which
hitherto has proved practicable is to run them through a disinfecting
bath or, as it is termed, to "dip" them. In order to accomplish this
it IS necessary to construct a dipping-vat which is sufficiently large to
aUow the complete immersion of a full-grown animal. Such a vat
which will be fully described below, has been designed and built by
Mr. R. J

.
Kleberg, manager of the Santa Gertrudes ranch in Nueces

County, Tex., who kindly placed it at the disposal of this Bureau,
and also offered to furnish the cattle necessary to carry on exper-
iments for the purpose of finding a disinfectant which, when applied to
the animals in the form of a bath, would destroy the ticks attached
to them A series of experiments has been conducted at this placeduring the past year, the results of which are herewith given.

109
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In conducting such oxpoi'hnonis tlioro arc Bovoi-al i)oints to bo taken

into consideration. If tlie animals are intended for immediate trans-

l^ortation into the uninfected territory, it is desirable that all the ticks

on them should bo dead by the time the point of destination is reached

on the other other side of the quarantine line; this, on the supposition

that they were subjected to the disinfection at the shipping point, and
directly placed in clean, disinfected cars. In instances, however,

where the transportation Avould take only a few hours, the time would

be insufficient for the full-grown ticks attached to the cattle to be

destroyed without using a solution of such strength as also to seri-

ously injure the animals. Such extreme strength, however, is not

absolutely necessary. It is sufficient if the solution possesses such

properties that the immersion of the ticks in it will destroy them, even

though several days elapse before death occurs. If convinced that our

solution will accomplish this, it is of no importance that, upon arri-

val at their destination, live ticks may still be found on the animals;

they will perish in due time. The ticks must, however, show visible

signs of being affected by the dip, such as having shrunk, and changed

their color to either black or yellow-mottled. AYhether a tick in this

condition is able to rally has not been ascertained; but it is hardly

probable, as no instance of revival has been noted, though special

attention has been given to this matter.

The next point to be considered is that the disinfectant should not

injure the cattle, even though the injury be slight and of a passing

nature. This has been the only barrier to the success of many experi-

ments. The greatest difficulty has been encountered in determining

a line of distinction between the power of resistance of the host and

that of the parasite against the caustic effect of the various disinfect-

ants used. This line of distinction is always very fine and does not

even exist in the case of the greater number of disinfectants hitherto

tested, all of which revealed that a composition which does not mjiu-e

the host also leaves the parasite intact, and that which destroys the tick

will also more or less injure the animal. Many disinfectants, when

applied in a sufficiently strong solution, will destroy the parasite m
the time desired, but they will also leave the animals m a suffering

condition and may render them for a time unfit for transportation or

for market, and may even in extreme cases necessitate a protracted

after treatment.
. „ -, . i xn x- i

Considering the remarkable tenacity of life which the tick possesses

and the strength of dip consequently requisite for its clestruction, the

complete immersion into such solution must necessarily prove severe

upon the animal. , , j, j -m ^^^i
Even granting that such a composition has been foimd as will ordi-

narily destroy the ticks and leave the animal uninjured still it must

be kept in mind that ticks frequently attach themselves to those parts

of the body which, during the process of dipping, are only momen-

tarily immersed-such as the head, the ears and the upper part of

the ieck-whence the fluid recedes so quickly that, while it u^^^

depended upon to destroy the younger and weaker ticks, it will oiten

leave the full-grown ones unaffected.

It is a well-known fact that when a tick has become fully 8:orged or

ripe it remains attached to the host for only a few days and expeu-

ments have proved that until the tick reaches

succumbs to the action of many solutions so weak '^^^ ^o haA e no 1

effect upon the animal. When ticky cattle are dipped ^^ ^ cl solu-

tions only the ripe ticks arc left undestroyed, and Avhen at the
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expiration of a few days these liavo dropped off, provided uo new
infection has taken place in the meantime, the animals are free from

ticks, and no longer able to communicate Texas fever.

When, however, it is desired to dip a large number of cattle pre-

paratory to shipping them into the uninfected territory'-, it would be

difficult or impossible to prevent a reinfection from taking place while

awaiting the disappearance of tlie ripe ticks ; but this new invasion

of young ticks might be easily disposed of by redipping the cattle in

a proper solution immediately before placing them in the disinfected

cars.

Considering that the survival of a very few ticks might lead to

serious consequences, this method of double dipping will always prove
the safer, for, however reliable the disinfectant may be, the single

dipping of a herd of half-wild Southern cattle which rush uncontrol-

lably through the chutes and jump on top of one another into the vat

can never be so thoroughly effected as to warrant a safe result.

Should the method of double dipping be adopted, dipping-vats
might be constructed in connection with quarantine pens at conven-
ient iDlaces near the Texas-fever line where it intersects with the
ti'unk lines running north. Cattle intended for transportation into

the uninfected territory might be dipped here immediately upon their

arrival, and quarantined for about a week to allow all the ripe ticks,

which survived the dipping, to drop off; then redipped and shipped
under such i^recautions as to exclude the possibility of a reinfection.

As the South, and especially the Southwest, is largely a cattle-rais-

ing country, and as the production of grain in the Northern and
Central States is far in excess of their demand, it is essential that the
two, in order to realize the greatest profit, should cooperate—the
South by raising the cattle, the ISTorth by feeding them. When this
occurs it will largely be young, grass-fed animals which will be shipped
ISTorth, and these could, without any great expense, be kept in quaran-
tine for a week; while those animals which have been fattened on
Southern grain or cotton seed could be shipped for immediate slaughter,
as heretofore, without any quarantine restrictions.
Laboratory tests.—In order to determine Avhether a disinfectant

possesses tick-destroying properties, and at the same time to obtain
some idea of the minimum strength required, some preliminary
experiments are necessary. These have generally been made by
applying the disinfectant in solutions of various degrees of strength
to a few detached ticks. These are allowed to remain in the solution
for the same length of time as is required for an animal to be plunged
into the vat, to swim through it, and to emerge at the other end. This
is from ten to fifteen seconds. The liquid is then poured off and the
ticks, with the adhering fluid, are placed on a piece of paper and
covered with a glass. (It has been found that when the ticks are
placed on blotting paper the liquid is absorbed more quickly from
them than when they are partly covered by the hau- on an animal
which has been di^^ped.

)

A^Tien a disinfectant is to be tested, five different solutions are
made of it, ranging in strength from 0.1 to 5 per cent, taking as a
starting point the maximum strength which it is supposed an animal
might endure when dipped in it. One solution is made a certain
degi-ee stronger (for instance, 0.5 per cent), and three more, succes-
sively, the same degree weaker. The same number of ticks must be
used m testing each solution, and, while it is desirable that the indi-
vidual ticks in each bunch range in size from small to full-grown and
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ripe ones, care must be taken to have the different bunches as nearly

alike as possible. Each bunch of ticks is then placed in a separate

glass, one after another the solutions are poured over the ticks,

allowed to remain for fifteen seconds, then drained off, and the glass

is inverted over the ticks and placed on a piece of white paper suffi-

ciently large to allow notes to be made thereon, stating datci, name,
and strength of the solution, time of exposure, and number of ticks.

By daily observations it is easily determined which of these solu-

tions, if any, will kill the ticks. If on the following day the ticks

under any of the glasses have changed their original color, shrunk

considerably in size, and become hard and brittle, then the solution

applied to them may be deemed effectual. A solution which will

produce this effect on the ticks in the laboratory will also be sure to

destroy them when it is applied to tick-bearing cattle as a bath; but

it will also, in most cases, be strong enough to burn the cattle more

or less severely. Only one exception to this rule has been found,

which was when glycerin was applied. This common commercial

article will, when applied to the ticks in the laboratory, dry them up

as hard as chips in twenty-four hours, even when it is diluted with

three to four times its volume of water. It may with equal success

be applied to ticky cattle without any disagreeable effect on the ani-

mal. But the expense involved in filling a 2,500-gallon vat with a

25 per cent solution of glycerin reaches such figures as to exclude it

from practical use.

In observing the ticks subjected to the solution 1 degree weaker it

maybe noted^that three or four days are required to produce changes

similar to those produced in twenty-four hours by the stronger solu-

tion When the solution is 2 degrees weaker no such pronounced

changes maybe noted, for several days at least, m the ripe ticks;

these may even lay a small number of eggs before perishing, while

in the meantime all the smaller ones have died. The next weaker

solution has not prevented any of the ripe ticks from laying the nor-

mal amount of eggs; even those not gorged may have laid a small

number. If all these eggs are left alone, and the weather be warm,

thev will hatch within a month; and it would be natural to conclude

that this solution was altogether too weak, if practical results did not

Tjrove that in this case, as in many others, it is absolutely unsafe to

denend wholly upon negative results. Such a solution, which m the

pSinlr; tL^did not kill the ticks or V^erent tUe.n tvo^ l^ymg

iggs, or the eggs from hatching, may, when apphed practically to the

tfcky animal as a bath, destroy all the ticks m a sl^ort time This

recently discovered fact is of great importance, as it makes it neces-

sa5v to repeat a large number of experiments which have been made

Z?ini the past yea?, and to give a more thorough trial to a number

of disinfectants ihich were considered unfit for the destruction of ticks

simXbecause they failed to kill in the preliminary experiments, is o

comT)SorsLuld be condemned until it has been subjected to a

lZS.^:^Ztyi^, until animals caiying ticks ha^^^^^^^^^

in a solution of it and the ticks have not been destioyea. ine

exDcnse nvolved in testing a disinfectant this way, in which 2,500

fSns of the solution is required, naturally precludes the possibility

gf adopting ttiis method in general. It woxiW be naturj^^ to infer ha.

n fAw 0-illons of a solution to be tested applied liberally as a wasii to

: Iflimarw'ouM be equally efficacious.
,

But exp^^^^^^^^^^

us that the results of dipping and
JT^f.^^^'of the tS, is

by no means alike. The positive result, the killing ot tne mcK,
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also m this instance conclusive. The solution which will destroy the
parasite when applied to the host as a wash will also prove itself effi-

cient when the animal is dipped in it. But the negative result, viz,

that the wash has no disagreeable effect on the animal, does not prove
that this will be the case Avhen applied as a bath. In fact the differ-
ence is very great. A 2 per cent solution of Marchaelis cattle wash
may be applied very liberally to an animal as a wash. It will then
destroy the parasites without injuring the host. But if this solution
be applied as a dip, the animals which are immersed in it will barely
escape with their lives. It seems that the sudden exposure of the
whole body, as well as the strong pressure of the solution against
the body suspended in it, increased by the violent movements of the
animal in swimming through it, cause a deeper penetration into the
skin than when the solution is simply poured over a quiet or Avell-
secured animal. Hence, a conclusive test of a- disinfectant is only
obtained by a complete immersion of an animal in exactly the same
manner as would be pursued in practice.
The dipping station.—It consists, as is shown in PI. I, of a number

of pens so arranged as to facilitate the handling and assorting of
large numbers of cattle in order that those which are not to be dipped
may be "cut out"—for instance, young calves and pregnant cows.
All these pens, except the largest (PL I, 1), are built very strongly of
mesquite timber. The largest pen is built of mesquire posts con-
nected by ten smooth wires. The pens all connect with one another,
the dipping vat being constructed between the last two. The vat
itself (PI. II) is 30 feet long at the top and 15 feet at the bottom, is
built of 4 by 4 inch upright timbers 3 feet apart, planked inside with
2-inch cypress boards, and is well calked. It is 2 feet wide at the bot-
tom and 7 feet at the top. The vat is 9 feet deep, but is never
filled to a greater depth than 5 feet, at which point it holds about 2 500
gallons A short narrow chute (PI. Ill) leads to the entrance of the
vat, andm this is located a trapdoor, the heavier end of which rests on
the floorm the chute, while the other end protrudes over the vat between
the extended sides of the chute. The trapdoor, which is 4 by 8 feet
turns on a bolt, is located 7 feet from the bottom of the vat and 2
feet from the surface of the dip when this amounts to 2,500 gallons
1 his insures a complete immersion of the animals. A false bottom
directly underneath the trapdoor compels the animals to swim for-ward and make room for those following, as the vat is narrow enough
to prevent an animal from turning around in itAn incline leads from the end of the bottom to the top of the fartherend of the vat, where it is joined to the dripping floor. This is a plat-form 16 feet long, 4 feet wide where it connects with the incline in the
vat, and 12 feet wide at the farther end. It is fenced in with boards,
slopes slightly toward the vat, and, Hke the incline, is heavily cleatedto prevent the animals from slipping.

^iccttyu

The vat is provided with a tongued and grooved cover which, for

to n?p''«f<?r f.i^^'^'^l'^f,'
i!<iivided into three sections and is attached

sWhtIv wi \l ^^^A ^^^i^^^^'
foi' tlie purpose of drainage, is built

v^f^ L ? I T ^^^^ ?^ co^ei' protects the dip fI'om sun,
^"""^ ^^'^''^^ J^ept closed when the vat is not

laiS^n^n^'wW^'' ^^1^^
^""f

^^PP^^ '^^'c driven into the

ThfaSJ. nS T"" T
'

'
out » those not to be dipped,

row Zte Ih fnV .If
^"""''"'^ ^^^-^ 2- From this leads L nar-row chute, which allows one animal only to pass at a time. At the
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ond of the cliute is a swinging gato manipulated by a man stand-

ing on a triangular platform above it. By moans of this contrivance

all tlio calves are separated from the cows, and any animal which may
have escaped the first " cntting out" in the large pen is here separated

from the herd. Those to bo dipped are driven into pen No. 5, the

others into No. i. A few of those in No. 5, usually eight or ten head-
as many as the dripping pan will hold—are then let into pen No. G,

where a couple of men drive them on the trapdoor, wliich springs

and throws them one by one into the vat. Tlie animals tlien swim

quickly toward the other end, walk up the incline, and are detained

on the dripping floor for a few minutes to allow the dip to dram off

and flow back into the vat. The gate is then opened and they pass

into pen No 10. One or two animals are always retained in the drip-

ping pen because the following bunch will enter the chute more readily

when the leader sees cattle on the other side of the vat.

A thousand head of range cattle may be dipped m a few hours, tor

these wild cattle need no urging. Seeing that their only escape is

through the vat, they jump boldly in and follow each other in quick

succession. Gentle cattle, however, are very much harder to handle.

Thev must be driven to the trapdoor and often pushed on it by force.

Therefore, as compared with range cattle, scarcely one-half the num-

ber of gentle cattle can be dipped in the same length of time. This

process of dipping is absolutely safe. Of more than 20,000 animals

dipped in this vat not a single one has met with accident. When dip-

ping calves, however, it is necessary to place a man at one side of the

vat to right any that may be turned around, as the trapdoor chute is

not sufaciently narrow to prevent two calves from passing m at tlie

^""whe^a very large number of cattle are to be dipped it may be nec-

essarv to replenish the vat, as each animal carries away about one-

half of a gallon of the dip. The contents of the vat should not be

allowed to diminish to less than 2,000 gaUons. ^ ^ , ^ .

SeWmentoZ dipping.-When the preliminary tests have proved

that fdis Xctant; in a solution not stronger than 2 per cent, is able

to de troy detached ticks, and that it is equaUy efllective when apphed

to a ticky animal as a wash, leaving no traces of injury upon the beast

tL next step is to ascertain whether the solution will be too strong

wlieran Sal is dipped in it. The reason why none Btronger than

9 i^m^ cent are to be considered is that in a vat holding 2,500 gal-

enas" common 50-gSlon barrel of the^^ff^^^J^^^
cPTit solution The additional expense for fi-eight aad iianspoita

tfon ?f more than 1 barrel is used, would render an otherwise cheap

disiAfeetant disproportionately more expensive.
^l^nvter

The exDerimental dipping may be done m two ways. The shorter

affected, a few more animals compelled to go thiou^^^^^^

is whether the animals will become afiiected or not. K these pie
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seuted no abnormal S3^mptoms immediately after tlie dipping, it will

be about five days before the secondary symptoms appear—a slight
stiffness may be noted, the skin on the more tender parts folds in
wrinkles, and the epidermis peels off". Tiiese symptoms are caused
by the caustic effect of the dip on the skin, and generally disappear
in a few days. They should, however, be avoided, and to tliat end
the strength of the dip must be reduced by adding more water and
the experiment be repeated upon other animals. If then the dip
ceases to destroy the ticks before it ceases to burn the animals it is of
no value.
Another method of practically testing a dip is to commence with a

solution which is certain not to injure the animals and gradually
to increase its strength toward the point necessary to destroy the
ticks. If this be not reached before the dip commences to burn the
cattle, further experiments on this line are unnecessary. This method,
which has the advantage of not exposing the test animals to any serious
injury, requires, however, too much time, as the strength of the dip
can only be increased with one-eighth of 1 per cent at a time, and at
least five days must elapse between each test. Consequently the first
method is generally used, as with this one or two dippings are sufacient
to demonstrate the utility of a disinfectant.

If a satisfactory result be obtained by these preliminary dippings
it is necessary to submit the solution to a practical test by dippino- a
considerable number of animals—for instance, from 100 to 500. Only
such results as are obtained in this Avay may be regarded as conclu-
sive. Experience in a great number of experiments has shown that a
sohition which proved efBcient in the preliminary tests was fi^equently
found to be inefficient when employed practically.

It may be well to give here a short description of the symptoms
which follow immersion in too strong a solution of any disinfectant
possessing caustic properties. If the animal be a heifer or a cow it
will UiTinate immediately upon reaching the dripping pen. This is
caused by the irritation of the vulva and of the mucous membrane of
the vagina. A bull will kick the scrotum, on Avhich an excessively
strong dip seems to have a very irritating effect. The dung is passed
constantly until none is left to pass, but the animal continues to
strain as if it had the colic, is very uneasy, lies down and jumps ur»
again, while sabva and mucus flow from the mouth. This state of
irritation may last from ten to fifteen minutes, after which the animal
either becomes quiet again and seeks for food or else passes into adrowsy state. In this state it stands with hanging head and droop-ing ears and pays little attention to its surrounding&^ Its movements
are slow and uncertain and often it lies down with head upon theground. I his state of drowsiness is also of short duration : the animalsoon recovers and begins to walk.
Only in cases where the solution has been entirely too strong doesthe animal stagger or become "drunk" and, in some instance!, fullo the ground, unable to arise. When this happens it is best tothoroughly wash the animal with water, help it to rise and lead it

ro";;l^ '"^r
^hese ext^^me s 4l -

ton s aie seldom seen except when very weak or thin-skinned ani-mals-especially those of a light color-or young calves, dthei bvmistake or carelesssness, are allowed to jum/in the dip
It the animal is at all restless after leaving the dip we mav be surethat from three to five days later it will become stiff How m u vdays wiU elapse before the secondary symptoms appear is dependent



116 REPORT OF THE BUREAU OF ANIMAL INDUSTRY.

upon tlie strongth of the dip which was used, the ago and condition of

the animal, whether thick or thin skinned, and also upon the weather,

if the animal is exposed to it after dipping. Coarse-skinned, common-

bred animals may be exposed to an excessively strong dip without

showing any symptoms immediately after the dipping, but will never-

theless become stilt in due time. This stilfness, which is caused by

the caustic effect of the dip on the skin, which becomes hard and diy

with brushy-looking hair, is in lighter cases of little consequence and

will disappear in a few days, being followed only by a slight peeling

off of the epidermis on the more tender parts of the skin. These parts

chiefly consist of the regions between the hind legs, those behind tlie

elbow, on the lower part of the chest, the sides of the neck, and the

dewlap In severer cases the skin in these places will fold in numer-

ous wrinkles and subsequently crack in deep fissures, out of Avhich the

blood oozes, forming crusts with the desquamating epidermis, i he

animal moves with great pain and may be unable to lower its head to

the o-round to feed. Such extreme cases necessitate a radical treat-

ment in the form of a generous application of glycerin or oil, or any-

thing at hand which will soften the skin and relieve the pain. Mean-

while the animal must be fed and watered, and should be sheltered

asainst sun and rain.
. ^. , . ,

Of the numerous disinfectants and disinfecting preparations which

have been tested during the past year the best ^'^sults have be^en

obtained from two coal-tar preparations. Of these one called Chloro-

Naphtholeum bids fair to prove entirely satisfactory, though experi-

ments with it were so recently begun that further tests will be necessary

before reaching a final decision as to its merits. The other prepara-

tion tiie Lone Star Cattle and Sheep Wash, having been believed the

best obtainable, received for many months alf^^^tJ^ l^t^fe re^^^^^^^
and thousands of cattle were subjected to its action, ^t^t the lesults

were never altogether satisfactory. The few experiments which so

7ar have been made with Chloro-Naphtholeum gave such superior

^?sults as to exSude the Lone Star Wash entirely from experimen-

[ation A few of the experiments made with this are, however, worthy

of -ieference! as the results obtained with it have frequently been so

encouraging as to warrant repeated tests. Btit these have ^-evealed a

numbe? of disadvantages, the most serious of which is that the line

Sf SstTnctln 'between !he' destroying of the
f^^^^f -^^^^^^

nnttle is SO fine as to leave no margin for individual ditterences oi

iesistin^powe^^^^^ of cattle. When, through preliminary tests

InTXpingra certain solution had been decided ^^Von hevA ot

cattle hKeen subjected to it, the
^^f^^l;Zf},^^^^^^

Hia fiiT^ was strono- enough to destroy the ticks it also bumea a num
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pai'ts of water the greater part dissolves, but to render it perfectly
soluble it is necessary to add soap. To dissolve 35 gallons of this dis-

infectant in 2,500 gallons of well water 100 jjounds of soap are required.
This makes the preparation of a vat full both tedious and expensive.
If the solution is not perfect, a black scum forms on top. As this con-
sists chiefly of crude carbolic acid, and as an animal in leaving the vat
becomes covered with this, it will always be badly burned. To allevi-
ate the caustic effect of this dip by administering a preventive simul-
taneously with dipping the cattle, experiments were made by pouring
a barrel of oil over the surface of the dip, so that each animal when
leaving the vat might receive a coating of oil. The preliminary dip-
pings were comparatively satisfactory, but when the dip was tested
practically with a large number of range cattle it was found that less
than one-half of them retained any oil. The violent stirring caused
the oil to become emulsified, especially when soap had been employed
in dissolving the disinfectant, and the rapid succession of the animals
prevented the oil from accumulating on the surface. Similar methods
were given a trial, as, for instance, the one suggested by Dr. Francis,
who mixed the disinfectant with oil and applied this to the cattle by
dipping them in a vat full of water, on the surface of which the medi-
cated oil floated, but these experiments only tended to prove that to
be absolutely reliable a dip must be applied in a perfectly homoge-
neous solution.

To make such a solution of the same ingredients, an attempt was
made to dissolve the disinfectant in a permanent oil emulsion which
would contain sufficient oil to leave a coating on the animals when
the water in which it was emulsified had evaporated. This was done
by boiling disinfectant, oil, and soap together in an equal amount of
water, Avhich formed a perfect emulsion. The result with the test
animals dipped the first day was satisfactory. But by the time the
strength of the dip had been regulated the oil had begun to accumu-
late on the surface, and its very dark color indicated that it contained
undiluted disinfectant. More and more appeared each day, and being
crude cotton-seed oil, it soon commenced to grow thick and pasty, and
finally sank to the bottom.

It might have been better to use an animal oil instead of crude
cotton-seed oil, but that would have made the dip too expensive.
Experiments with oil were therefore discontinued. It may be well

to mention here a preparation recommended by Dr. Francis for
destroying ticks on a smaller scale. It consists of 15 parts of crude
carbobc acid dissolved in 80 parts of crude cotton-seed oil, to which is
added under slight heating 5 parts of pine tar. This is applied with
a brush to gentle ticky animals, for instance, milch cows. It will also
protect the animal from the horn fly for several days.

^ common nonpoisonous disinfectant. A
50-gallon barrel had been sent to this ranch to be tested as a tick
destroyer. The prehminary experiments with it were decidedly dis-
coiiragmg. A 6. 6 per cent solution applied for one minute to detached
ticks did not prevent them from laying eggs. Exposed to a 2.2 per
cent solution for the same length of time, all the ticks laid eggs within
a week, and most of these hatched in due time. Consequently this
disinfectant was not expected to destroy the ticks on cattle in a solu-
tion ot 2 per cent or less, and for many months the experiments withLone Star Wash were continued. Only the fact that the supply of thisgave out before a new consignment liad arrived prompted the testing
ot Chloro-Naphtholeum in the dipping vat. This disinfectant is easily
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soluble in raiu water, forming a milk-white solution of a creosotic,

carbolic odor. In woU water it ih necossaiy to add a little soap to

make it dissolve. Tho vat Avas lilled Aviih a 2 per cent solution, for

wliieh was used 50 gallons of Chloro-Naplitholeum and 40 pounds of

soap A couple of 2-year-old heifers were dipped to test the effect

of the solution upon the animals. As these did not become affected

in any way, 40 head of Kentucky cows, all very ticky, were dipped.

The result Avas a surprise. Twenty-four hours after the dipping all

the smaller ticks wore dead, and likewise a great number of the fully

o-or"-ed ones. The following day all ticks still alive had become soft,

wrinkled and of a yellow, mottled appearance. When picked off they

Avore however, still able to move. A number of them Avere gathered

and placed under a glass cover in aAvarm room, but no eggs appeared,

and after two days they were all dead. The same was true of those

remaining on the cattle. They all turned black and died When
bloated ticks shrink, they seem to be unable to leave the cattle, CA-en

thouo-h they were ripe and ready to drop off immediately before the

dippfno- When they die they remain attached to the ammal until

the mouth parts are expelled, probably by suppuration. There is,

however a possibility that a tick which remains alive for severa,! days

after the dipping, even though it be shrunk and discolored, may

revive, but such a case has not been observed. During the foUow-

ino- three weeks more than 300 head of cattle were dipped m the

same solution. None of them became stiff, and only a sbght peeling

off of the epidermis between the hind legs and on the sides of the neck

indicated that they had been dipped. Many of these animals were

calves less than half a year old, and they seemed to endui;e the dip-

ping as weU as the groAvn animals. The ticks were all <iestroyed

though some of them remained alive four or five days after the

^'Explriments with this disinfectant will be continued, and it is to be

hoped that it AYiU fulfill its promise of efficacy. It seems to retain its

tick-destroying properties much longer than the Lone Star Wash does

and animals of different ages and condition may be exposed to it Avith

'""Z^f^^^'^^To^ both of these disinfectants may be used to

idvantase when dissolved in solutions of such streiigth as will have

"Icton theanimals. Especially may they be i^^^^^^^

ment and preventive against mange m cattle. This tact is ot^ieat

Uni?ortance to all ranch Swners, especially in the western part of Texas

Ln i ?he Paniandle, where 'the cattle suffer e^—ly^^^^^^^

rrmtic mano'e during the colder season ot the year. If the cattle on

\u the^ar-e™^^^^^^^ were regularly subjected to such disinfecting

Whfit ™ild necessarily be bSneflcial to their general health, and by

fieeln'c^ them fr^^^ and mange Avould make them deve op

faster and fatten quick^^ This is carried on to a great extent on this

Tnd the beS derived from it can not be overestimated, cspe-

ctan^rfax as tlTthorou and ^m]^^oyea
f^^^^^

SuAam cattle are almost invariably infested
.

^

very susceptible to mange, but by means of a couple of dippm,. dux

ing the winter they may bo kept entirely free from both.



INVESTIGATIONS OF DISEASES OF DOMESTICATED
ANIMALS.

By Theobald Smith, Ph. B., M. D.

NOTES ON SPORADIC PNEUMONIA IN CATTLE ; ITS CAUSATION AND
DIFFEBBNTIATION EHOM CONTAGIOUS PLEUBO-PNEUMONIA.

Though contagious pleuro-pneumonia, the great scourge of the
"bovine species, has been successfully rooted out from the United
States, it has been of not infrequent occurrence since to have animals
shipped from this country condemned in England as affected with
this disease. Differences of opinion concerning the character of cer-
tain cases of lung disease in cattle have been frequently offered, not
only in England but also in this country, and it must be truly said •

that no unanimity exists as to what is and Avhat is not contagious
pleuro-pneumonia. In view of this state of affairs it was deemed
desirable to publish some observations made during the past eight
years in the hope that perhaps a little light may be shed on the sub-
ject, or at least a stimulus given for a more exhaustive study of the
different forms of lung disease in cattle and their causation, and for
the development of a more rational view concerning the etiology of
the lung disease in cattle leaving our ports. In the absence of any
positive knowledge concerning the cause of contagious pleuro-pneu-
monia certain forms of lung disease will continue to remain obscure
and a source of doubt wherever the contagion is known to exist; but
there are other forms which it appears to the writer do not come under
this category, but may at once be regarded as nonspecific forms of
disease.

The following studies were made entirely upon lungs received from
different parts of the country. Some were obtained from cattle shipped
to England and there condemned as affected with contagious pleuro-
pneumonia. In many cases only portions of lungs were received. In
otliers the entire lungs were accessible, and from a few of such complete
specimens much suggestive information was obtained. The investiga-
tion consisted in a careful inspection and dissection of the lungs in
the microscopic examination of teased preparations and secretions of
fresh lung tissue, of sections of tissue hardened in various ways, of
bacteriological examinations, and of inoculations of isolated bacteria
and portions of tissue into animals to determine pathogenic activity
The kinds of lung disease which have been encountered may for

convenience be grouped under the following heads:
1. Simple broncho-pneumonia.
2. Broncho-pneumonia with interlobular emphysema.
3. Jironclio-pneumouia with interlobular exudate.

119
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4. Traumatic pneumonia.
5. Contagious plouro-pueumonia.^

To these might bo added cases of actinomycosis of the lungs, which

,do not come within the scope of the present discussion.

^

SOME CHARACTERS OF SPORADIC PNEUMONIA.

Simple broncho-pneumonia, or, indeed, any diseased condition of the

luno-s, is not so common an occurrence in cattle as might be supposed.

Of 200 animals killed and examined for tuberculosis after the tuber-

culin test, I found but 1 animal with a single lobe affected.

^

In introducing this rare though well-known lung affection here my
obiect is to trace the evolution of the peculiar, often striking, inter-

lobular changes associated with broncho-pneumoma which give rise to

a reo-ular marbling of the cut surface of the lung tissue, and which are

without doubt frequently referred to contagious pleuro-pneumonia as

the cause. In using the word marbling I restrict it for the moment to

the presence of a network of whitish interlobular bands. The varie-

o-ated color of the cut surface of lungs affected with acute pleuro-pneu-

monia to which the term marbling is sometimes applied does not appear

in any other type of lung affection.
^ ^ ^ x-u n

Siuiple broncho-pneumonia maybe limited at the outset to the smaU

ventral lobes on one or both sides. As the disease progresses it tends

to extend to the cephalic lobes, and lastly to the large caudal lobes.

This extension forward as well as backward (in the standing position

of the animal) is almost invariably symmetrical on both sides as sho^vn

by the shaded area in PL IV. The invaded

moreover, the lowest or most dependent portion of the lungs. This

Tan easily be seen by holding the lungs in the position they occupym
Se standing animaL The extension of the disease forward and back-

warfts^l^^^^^ accompanied by an extension upward toward the b^^^^

of the animal, where a strip of air-containmg lung tissue may be found

aftei cfeath as the only portion still performing its function to the

^^¥n the early stages of this lung disease the appearance of the dis-

i^i^p i<* 11^11 al^^ as follows: The affected portions are slightly, if

^nvlar^^^^^^
Sfc'opened. The cofr is dark or grayish re^^^^^^

miite reo-ularlv with minute hazy, grayish dots, i he iung ussue leeib

fi^i^ t^the touch often nodular, because of the presence of minuteW bodies Sdd^ in it. These are groups of air vesicles greatly

Snded^Xca arrhal (cellular) masses. The diseased, red po^^^^^^^^^

nf the lobe is irreo-ularly marked off from the air-contammg poition,

«^ <^^^ot iTfreQue^^^^^^ lobules are found embedded in the hepa-
and not intrequeniiypy

of Special Report oh Diseases of

rIn.'t'ThiseTorule?J5tiien veVmS distended and emphysem-

^Special Report on Diseases of Cattle, P;*!!- ^
3Thi8 estimate excludes P^f^^.o^^f^^ue

to tube^^^^^^^

"Ininfectiotispneumonia of swine (swine plague) the m^^^ j
^^^^

In fact, I have encountered on y a ew cases o^^
^^^^^

1891, p. 98, PI. I-VL)
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membrane is of a dusky hue, often clotted with fresh hemorrhages.
These remarks apply to the small ventral lobes in which the disease
usually begins, and in which progress appears to be quite slow. When
the large caudal lobes become alfected the course of the disease is more
rapid, for the lesions have a fresher, more uniform appearance through-
out the attacked portion. In this advance to other lobes a new fea-
ture appears which is of considerable interest. Owing to the filling
up of such large territories of lung tissue breathing becomes more diffi-

cult, and under any strain the labored respiration causes rupture of
the air vesicles and the filling up of the interlobular connective tissue
with air (emphysema). The distension of the connective tissue can
also be traced in some cases along the perivascular sheath of the large
intrapulmonary veins. The appearance of air bubbles under the pleura
is also a common occurrence.
A further stage in the evolution of interlobular lesions is the filling

up of the distended lymph spaces, wholly or partially, with a whitish
coagulated lymph. The lymph spaces may be completely filled with
whitish plugs, easily lifted out of the containing mold. Such plugs
are very firm, and are torn to pieces with great difficulty. They con-
sist almost wholly of fibrin. In other cases the cavities formed by the
air are too large to be filled up entirely by the coagulated lymph.A thick coating may then form on the walls of the cavity and leave
a central hole resembling the cavities in certain kinds of cheese.
These conditions are well brought out in the drawings from alcoholic
specimens in PI. V. The interlobular bands are more or less honey-
combed with cavities of various dimensions. We may thus have some
cavities unfilled, some completely and some only partly filled with
the firm coagula. The impossibility of a reduction of the distended
spaces which have been formed in the connective tissue is due to this
solidification of the lymph, which gives the appearance of a congealed
condition. The lung tissue in these affected lobes becomes rigid
Normal collapse is no longer possible, even though the lung tissue
itself remain unaffected. This condition is shown on PI. V The luno-
tissue here represented is entirely pervious.

*

It is evident from what has been stated that these interlobular pluo-s
and bands may arise in the absence of any preexisting pneumoniawhen the emphysema has been extensive and the flow of lymph is
retarded The cause of the coagulation is probably the presence of
air, together with bacteria, and possibly catarrhal secretions from rup-tured air vesicles. When broncho-pneumonia is present these ele-ments combined seem to be more than sufficient to account for thecoagulation and other changes following the coagulation to be referredto below; when broncho-pneumonia is not present a temporary delay

lymph.
""""^ ''''''''''''^ coagulation of the stagnating

n.TIJffiir*^''*'''''
interlobular tissue with air and the subse-

?o tte . i^i^P
or thrombosis of the spaces is nearly always limitedto the still air-contammg or freshly hepatized lung tissue. Rarely

fhe Ke3^T^ ^"^7? ^^^^tral lobes in^1
ml St Jhnf

°^ standing. This is to be accounted for by
most activ^^ . • ^?fP^^yff naturally occurs where respiration is

urrancl wh;.;; t'T^r ^^'T
1^^'"" '^^'""^ parenchyma is not yet filled

tL marbb.o K^?
greatest expansion takes place during inspiration.

whL^ heDi^!.fi/' '
1^i-eviently found in the large caudal lobes

nAi f i ^vi? ^ T ''^ ^^^'^ ''^^"^'^^ ^i^wly formed. A few illustrationsof the conditions here described are given below. In the following the
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iutevlobulai" cUaagcs aro mainly ouiphyseinatous, with but little plug-

ging or exudation:

Lnng A, January 2, 1S91.—Both Inngs of a cow received from New Jersey tbis

morning. In both tlio hepatization was quite extensive and restricted to the

anterior (cephalic) lialf. In the right lung the larger division of the cephahc

lobe has the dependent half hepatized, while only a small region of the other

division is solid. In this lung the ventral, median or azygos, and the adjacent

fourth of the lar.™ caudal lobe are also hepatized.
_ n ,.

In the loft lung a small part of the cephalic, the entire ventral, and the adjacent

fourth of caiidal lobe hepatized. There was no pleuritis.

Throughout both lungs, but especiaUy marked m the nonhepatized portioiis ot

the caudal lobes, the interlobular tissue is greatly distended with air, so that the

individual lobules are in part separated from one another by imprisoned air and

readily dissected out. The lungs are thereby grea,tly enlarged m appearance.

These spaces contain not infrequently firm whitish coagula (lymph thrombi).

The hepatized tissue is of a bright red color mottled mth taint grayish or yellowisli

dots. It is quite firm and nodular to the touch, the nodules evidently correspond-

ino- to the grayish or yellowish dots, which in tm-n represent the subpleural, ulti-

mate air fpaces distended with exudate. This was composted chiefly of
Jil^S^

o-ranular cells, mixed with blood corpuscles. In preparations stained ^\ ith alkahne

methylene blue no bacteria were detected. The cnption pven app les to a^^

of the hepatization, excepting aboiit one-quarter ot t^<;
."^f

'jMi^^^r
a^^^^^^^^

which is smooth, firmer, and yellowishm color, and in which the exudate consists

TntSely of pi?s cells (polynnciear leucocytes). This evidently represents a more

"'Si'SSLt^^^^ mucosa coated with a thin layer of fine white

Portions of both the red and the yellow hepatized regions were hardened m
alcohol and°3ections prepared. In those from the red hepatization perhaps the

So?tobv?ous fact observed was the occlusion of the minute
l^.^'^^-^'^V.^Jf? ^^^^^^^^^^

Sassed and the peri-bronchial cell infiltration ,
causing a considerable thickening of

tr;™llTnf the smaller air tubes. The alveoli around these bronchioles, as weU

^^othS gioups o^ to air tubes in the fctions examined, were

fully disteXl with cells, while outside of these a zone of alveoli were fxee from

'7n fec'titsSom S^ue more uniformly yellowish color the lesions were
In sections tiom which the alveoli were very

place, but indifferently scattered throughout.

The following case is one of broncho-pneumonia, showing the usual

symmetxi^^^^^ distribution of lesions,upon
.-^-f /^^^^^^^

exudative and suppurative chauges m the mterlobulai tissue, (bee

PL VI, figs. 1, 2 and 3.)

Lung No. 30, March 12, i53,?.-Lungs received to-day in good condition, free

from any odor of decomposition.
^ipm-itis sli<^ht. In the right lung

addition, several isolated pneumonic loci. 1 ho median oi az)
„^ , —

chymatous changes are due m part ^
"^'"^X/t^^^^^^^^^ an interIobi\lar

thi rigid condition of l^^^S
^i^,^"^^^^^^^^^^

with closely

exudate. To the naked eye the PJ^^encl yma is pa^^^^
appearances

set grayish or pale yellow dots. In sections of hai<-ien|™
i^-ouchi are plugged

IreL^retedasminutebi^^^^^^
Thesmall.

.

P

with cell

reted as minute broncho-pneiimouic io^^
^ ^^^^.^ j^^g

masses, the peribronchial
V^Ve^l m^^^^^^^

«f the larger

filling up of the neighboring alveoli ^^^h cell masses^
^^^^^ ^^^.^

Sir tubes is coated with more or
points and arborescent

removed the subjacent mucous membiaue is leaaeueu i
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The interlobular disease is disseminated over the greater portion of the lung
tissue, but is most prominent in the large caudal lobes. It may or may not be
associated with hepatization of the parencliyma. It appears as mere interlobular
emphj'sema, with a slight thickening or opacity of the connective tissue, and as
an exudate filling out the cavities formed by the emphysema. The exudate appears
as grayish, somewhat translucent bands about 1 to 2 millimeters thick. In the
course of these bands enlargements occur. The bands inclose removable plugs,
the outer zone of which is j-^ellow, the inner pinkish-gray, and of a soft, gelatinous
texture. When removed the plug is found composed of a very firm, elastic mass,
coated with a thin layer of leucocytes. The mass of leucocytes (or pus) contains
many verj^ minute bacteria. In sections of hardened tissue these suppurative
lymph thrombi are easily studied. The grayish bands whicli inclose them are
made up of immature connective tissue. The line suppuration is indicated as a
very dense layer of leucocytes, in i^art disintegrated. Within this the fibrinous
nature of the plug is still recognizable. The firm connective tissue chai-act2r of
the bands is further demonstrated by the fact that the parenchyma can be scraped
away from it, leaving the whitish neoplastic partition behind.
Though most prominent in the caudal lobes, the interlobular exudate is present

in the other lobes as well. In the left caudal lobe one of the interlobular spaces is
nearly half an inch -wide, and contains in a length of 2 or 3 inches three suppura-
tive foci. (PI. VI, fig. 2.)

The following cases are of special interest. The lesions in the
lungs of one very closely simulate the gross appearances of conta-
gions plenro-pneumonia so far as the interlobular disease is concerned.
In the other, interlobular disease was absent. Both were primarily
affected with broncho-pneumonia. Both animals liad been subjected
to the same conditions. . On March 20, 1893, they were taken from
the Union Stock Yards at New York to a stable in Secaucus, N. J. , 3
or 4 miles distant. Probably this journey gave rise to the emphysema
and the subsequent interlobular changes.

Limr/ No. ^6.—Lungs received at the laboratory March 31, 1893, in a perfectly
fresh condition. They were extensively diseased, the distribution of the diseased
regions being that of the ordinary broncho-pneumonia'. The dependent i3ortions
of the small ventral and cephalic lobes of both lungs and the portion ''of both
caudal lobes adjacent to these were involved. The lesions vary in different parts
of the lungs. The broncho-pneumonia is most advanced in the dependent ventral
lobes and interlobular disease is absent, if we except some subpleural emphysema
In the cephalic lobes the broncho-pneumonia is more recent, and there is associated
with It the distention of the interlobular tissue with firm, removable, fibrinous
plugs. In the large caudal lobes the process is still more recent. The broncho-
pneumonia is just beginning to appear, while the interlobular disease is extensive
and well advanced toward suppuration.

If we take the ventral lobes as a starting point of our description, as they are
undoubtedly the locus whence the disease has spread into the other lobes the sub-
ject may be presented in the clearest manner.
The ventral lobes of both sides are in a state of pale-red hepatization, only

slightly enlarged beyond the normal collapsed stage. The pleura is not afi'ected.Ihere is some subpleural emphysema. From the surface the parenchyma has amottled appearance and is somewhat granular to the touch. On section it aiDpaarsled, mottled uniformly with grayish dots which coalesce in some places intolaro-ergrayish masses. &qme of these appear to be undergoing necrosis: The interlobu-
lar tissue IS very slightly cedematous and contains occasional air bubbles Thelarger bronchi are m general free from any exudation or secretions
In sections from one of these lobes hardened in alcohol the minute air tubes are

dPsm,?^ff.!?.'^^J
'
r

consisting largely of leucocytes intermixed with
^ml^lifr^ 1 r^-^i-l^'™- «"1^P^^cous tissue of the air tube is hyperplastic

Si3 o
neighborhood filled with leucocytes and desqua-mated epithelium or with fibrin.

The parenchyma outside of these broncho-pneumonic foci is in certain re"-ionspar ly m others wholly, collapsed. In the former the alveolarwaUs a?(? dis-

^!n= f
'
*^^e^,alveo]i containing either a finely granular material or else a few lar-e

Such r^'^
the collapsed regions the walls of the alveolfa?!

distended
epithelium is prominent, desquamating, and the capillaries

r.i^lti'^f^^''^^^'^ J"^'^^ ^PP®^^" involved in a more recent disease. The sub-pleural lymphatics are plugged with fibrin. The lung tissue is pale red and ?eiy
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ceaematous. Tho interlobular tissue ia distended with large firm masses of fibrin,

of a yellowish white color and very firm. Some readily fall out of the mcised

interlobular cavities, which do not collapse, since their walls are thickened by

fibrinous deposits. Others arc more firndy lodged. The size of the cavities, and

consequently the width of the interlobular bands, varies considerably, some bemg

as much as one- half of an inch wide. In sections from one of these lobes the par-

enchyma shows fewer changes than those observed in the ventral lobes, ihe

broncho-pneumonic foci are present, but the parenchyma is still neaiOy tree from

exudative changes. However, there is a tendency toward collapse with consider-

able broadening of the alveolar walls. The alveoli contain a finely granular sub-
_

The interlobular exudate, in the sections examined, consists of a homogeneous

network of fibrin, in which cellular elements are sparsely but more or less uni-

^°Se^(iuda?^lobes presented some further changes. In the first place, the dis-

eased region, limited to the cephalic third of the lobes, was distinctly enlarged

and unit^ormiv firm to the touch, in these respects resembling contagious pleuro-

nneumonia. The surface has a distinctly mottled appearance, owing to the

KiS dStension of the subpleural lymphatics with fibrinous plugs This injec-

tion increases in prominence in the more dependent portions of t^^e lobe. Sub-

pleural emphysema appears over the still healthy adjacent regions of the lobes.

On section, the interlobular tissue at once arouses attention (PI. VI, tig. 4). it

appeail as intersecting whitish bands of varying width, the largest being about

ohe foiirth of an inch in diameter. The appearance vaxies from band to band.

The BmaUes°t have a homogeneous grayish appearance. The larger ones
^^^^^

acterized by zones of different color and consistency. Thus the_center is repre

sented by a homogeneous, semitranslucent mass, outside of which is a pale yellow-

ish borde^raboiit one-half of a millimeter in diameter. Ad] acent to the parenchyma

^^^h'^parlnX^^^^^^^
oedematous, and faintly mott^d

with °-?ayish doS: In the main bronchus is a rather firm, grayish mass contammg

lobules surrounded an--contaimng tissue^^

lung thSe is a marked fibrinous

' The large size of the hmgs is tine '".y/'y f.^'fS'^^^^ poftims ot

were carefully examined.
rUnT^l-iviffmatio surface, t'le small air tubes

(1) In the left caudal lobe, i^^ar the diaphicigmatic ^^"^^^ consisting of a

up to O.-t mm. in diameter
^Jlf Pl'{Sf^^X\\ 1^^^^^^^^^^

mixture of leucocytes and eP^.t^^^l^^^
^^^T^^^ cells are many

The epithelium is still present, ^^o^**;^!
^^f^^^^^^ state of active hyper-
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these a number distended with fibrin only. Outside of these foci the alveoli are
largely collapsed and the walls broadened, owing to capillary distension. Only
occasionally a partly collapsed air cell contains a group of leucocytes.

(2) In an isolated hepatized focus in the right caudal lobe, the broncho-pneu-
monic foci, which consist of cellular plugs in the air tube with the surrounding
zone of alveoli filled with cell masses or with fibrin, are the same as in the sec-
tions from the left caudal lobe. The alveoli beyond these are not as a rule col-
lapsed and the walls nearly normal. They are either empty or partly filled with
finely granular material or contain a few desquamated epithelial cells.

(3) In sections from more advanced disease in the median lobe we observe the
sariie broncho-pneumonic foci. They are not so demarcated, however, from the
rest of the parenchyma, because the latter are quite generally collapsed and
the alveolar walls much broadened. The peribronchial infiltration is likewise
more extensive than in the more recent disease of the caudal lobes.

The foregoing cases show sufficiently well the clilferent stages of
hing affections from simple broneho-pnenmonia to broncho-pneumo-
nia associated with emphysema and finally interlobular thrombosis,
inflammation, and suppuration. How far the cases with interlobular
disease could be mistaken for contagious pleuro-pneumonia would
depend upon the training, skill, and bias of the person upon whom
the diagnosis depends.
The interlobular conditions described may appear in any form of

infectious lung disease, as, for instance, in contagious pleuro-pneu-
monia, in addition to the very characteristic interlobular and perivas-
cular lesions of this disease. If my theory of their causation is cor-
rect, any disturbance which throws all the work of respiration upon a
portion of the entire lung tissue might give rise to these interlobular
changes. It is therefore likely to happen that these interlobular affec-
tions are regarded as the result of contagious pleuro-pneumonia
because they may be present in this disease. It should be borne inmmd that they are nonspecific lesions, the res^lt of mechanical causes
and secondary bacterial infections mainly.

SOME CAUSES OP SPOEADIC PNEUMONIA.

The primary causes of the sporadic pneumonia (leaving aside all
those which are manifestly infectious, and which usually attack many
animals at the same time) are of several different kinds Amono-
these, exposure to cold, by which congestion of the mucous membrane
ot the air tubes may be produced, figures conspicuously in treatises onanimal diseases. I have, in view of such possible causation, examined
caretully the air tubes, as far as was possible with the naked eve ofa animals slaughtered after the tuberculin test, especially those

^/?i.'^\ ' J\"^''f ^ surprise to me to find very little inflamma-
tion of the bronchial tubes. Occasionally a little mucus was found inthe terminal portion of the bronchi of the large caudal lobes wherebroncho-pneumonia does not begin, and to which it rarely extendswhen begun. Only when tuberculous changes had partly or whXoccluded a bronchial tube, catarrhal secretions were usually presentm that tube only Extensive tuberculosis of the lungs is not fre-

?hP I L^''°'^^^'^ r*^'
broncho-pneumonia, but in cases of this kindthe latter is more obviously secondary to the former. We must looktherefore, for other causes than those of exposure, and among thesethe escape of foreign substances into the air tubes is probably themost frequent. In the administration of medicines, fluid oi otWisethere is much danger of an escape into the air tubes. The flukl\'ilinaturally gravitate to the most dependent portions and seJ u d se ise
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there first. These depeiiclcnt portioiiH are, first of all, the small ven-

tral lobes, next, portions of the cephalic and caudal lobes, as shown in

PI. IV. The amount and nature of the disease produced will depend

on the quantity and character of the fluid which escapes into the lunf^s.

If it is acrid or corrosive, a severe bronchitis with broncho-pneumonic

changes will take place. If containing suspended matters, the fluid

yviW probably produce occlusion of the smaller air tubes followed by

broncho-pneumonia. The writer some years ago saw portions of a

cow's lung in which the minute air tubes Avcre completely occluded v.'ith

a greenish, powdery substance. The affected lobes were collapsed and

of'^a red flesh color. The persistence of the disease started by acci-

dents appears to be due to the pathogenic bacteria of the throat

washed down with fluids or other substances into the air tubes, as will

be pointed out further on. The subsequent extension of the disease

is most likely due to the aspiration of catarrhal secretions mingled

with these pathogenic bacteria from the diseased into healthy air

tubes The distribution of the disease shows this mode of extension

to be highly probable, for it is always governed by gra^dty, and the

dorsal or uppermost portions of all lobes remain pervious to the last.

Other mechanical causes of lung disease in cattle by no means un-

common may here be mentioned for the sake of greater completeness.

It is a well-known fact that a local thickening or increase of the

interlobular tissue into a network of white bands may occur during

all inflammatory affections due to foreign bodies which penetrate^into

the thorax from the second stomach and pierce one of the lobes oi the

luno-s The resulting abscess is always surrounded by a zone of dense

hepatized lung tissue permeated by bands of firm, whitish tissue.

Thrombi or cavities in the interlobular lymph spaces I have not seen

in such cases. ^ . . . . i. t „ ^^t^
Another form of injury which is likely to give rise to the diagnosis

of contagious pleuro-pneumonia are blows upon the chest.
_

In the

transportation of cattle in vessels, the occuri-ence of such injuries

during stormy weather would appear to be hardly avoidable A severe

blow upon the thorax might give rise to inflammation of the pleura,

with laceration of tissue and hemorrhage into the lung tissue, which

would lead to interlobular exudation and lymph thrombosis, i he

accidental aspiration of any pneumonia bacteria would add t^ the

lesion by causing suppuration of the interlobular tissue. The exist-

ence of an evidently croupous inflammation of the lungs and inter-

lobular exudate, and the absence of an initial broncho-pneumonia,

might misl^ an inspector into the diagnosis of contagious pleuro-

TvneiiTnonia esneciallV if the personal bias were m that direction.

KTleSons shS be thoroughly studied where exported cattle are

SfonSonsi^^^
?or the use of the inspectors.

.
Such studies would sooner or later be

accepted by foreign authorities and redound to the piotection ot

American interests.
.

case of mtersaualpneiimonm m a
'f^''^^'JB ^^^^^^ tlie scrotum

<M sixciays after the operation. At tue »°'°I'Y,,°''™K1„ „f aMomcn and
Mamea ail tl'^;"fl»?^f «f mS yellow

'SS'X^^t^^iS^^^^^Tt^^— c^S .y th? operation.
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THE BACTEEIOLOGY OF SPORADIC PNEUMONIA.

It lias alveadj'- been stated that the causation of isolated or sporadic

eases of luug disease in cattle is probably in all cases some mechanical
or chemical agent to which certain pathogenic bacteria are super-
added, Avhich modify and prolong the disease. Their relation to these
agents is probably similar to that existing between the tubercle bacil-

lus as the primary agent of tuberculosis in the human lung and the
streptococci as secondaiy invaders. The latter are the cause of more
rapid destruction of tissue and of general constitutional disturbances,
such as fever. In this section the bacteriological studies of sporadic
pneumonia Avill be given mainly to elucidate the lesions simulating
contagious j)leuro-pneumonia. The relation of the bacteria found in
sporadic pneumonia to epizootics of infectious i^neumonia will be
briefly re^dewed in the following section.

The bacteria present in diseased lungs are not infrequently present
in the mouth and upper air passages of healthy cattle. Experiments
demonstrating this fact have been published by Dr. V. A. Moore in
the writer's report on Swine Plague (p. 152) as far back as 1891. This
point should be borne in mind, as it accounts for the presence of these
bacteria in the air passages, lung tissue, and interlobular spaces of
diseased lungs. The source of the pathogenic bacteria in sporadic
pneumonias is thus an unfailing one, and always accessible. To facil-
itate the reader's comin'ehension of the following pages I might antic-
ipate a little by stating that the pathogenic bacteria associated with
these pneumonias are closely related and probably identical with the
bacteria of swine plague (infectious pneumonia in swine).
When, as explained above, any severe strain or accidents have

occurred which cause labored efforts at breathing, the pathogenic bac-
teria living in the mouth and pharynx may be drawn into the air
tubes and thence into the ultimate air cells. From these theymay be
aspirated into the lympli spaces of the interlobular tissue together
with air and fluid tlirough ruptures in the lung tissue. In this way,
emphysema, followed by the coagulation of lymph, which becomes
mixed with pathogenic bacteria, takes place. The presence of the
pathogenic organisms in the interlobular exudate is demonstrated in
the following two cases, which a* that time were regarded as afl;ected
with contagious pleuro-pneumonia, although there were equally good
reasons for considering the region from which they had come as free
from this disease.

Casel December 22 i<?57.—AlDont one-thii-d of one lung accessible to examina-
tion, ihe lesions m tins portion were limited to the pleura and interlobular tissneihe pleiu-a was nearly one-eighth of an inch tliick, opaque, whitish; the interlob-
ular tissue was thickened from one-quarter to one-half of an inch in width on
section whitish firm, forming long trabeculfe, the lateral branches of which werebut shghtly infiltrated The most striking feature of these interlobular bandswas their honeycombed condition. They inclosed cavities about the size of a pea

^1';/''°'?''''^?*'?^
T'^l"

another. They were so numerous as to com-
P

tl^e space occupied by the newly formed interlobular

?™t ? * * cavities were empty. The remainder contained a rather A-isoid,
ti anslucent mass, or were filled out by molds of solid, whitish material. Theparen-cliyma of the portions examined was not affected.

mSriwf ^IT^ ^^^^
*if ^^P* i^*^ '^i^^'^ yesterday cultivations werew 1 '^Y tlioi-OTishly scorching the surface of the lung along the interlobular

Se ^th fl.n
V}^t^r,x,m spatula Along this scorched a?ea an incfsion wa«

"movS ^ith^bftfn.ffi'^'''^
the contents of the honeycombed bands carefullyremoved with platinum loop and placed m six tubes, three containing peptonized
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bouillon, and three blood serum. Several roll cultures, made at the same time,

melted during the night.
^, , -, t i *

December 24. In all the tubes a faint growth had appeared made up of very

minute cocci, not over 6 }.i long, usually single, rarely in pairs. The peptone bouil-

lon was faintly clouded, the growth on the blood serum very feeble. In the for-

mer a capsule could be seen surrounding the cocci when examined in a hanging

drop By focusing on the edge of the drop where the cocci were crov/ded together

and where the layer of liquid was very thin, the capsule could be distinctly seen.

The cocci themselves were separated by the width of the capsules, btamed, the

capsules disappeared, and the cocici resembled very closely the swme plague and

rabbit septicsemia organisms.
, . , , . n j.- Mf -r, i,^^

The pathogenic action of this germ was tested by inoculating a calf December

24 in the lungs through tho chest-wall with 5 cubic centimeters of a peptone

bouillon cultu?e. The calf was dead the next morning. The only lesions observ-

able were scattered hemorrhages in the thorax and abdomen under the serosa of

the ribs pericardium, and diaphragm. The cocci were detected m cultures from

^
pl-om^thrblood of the calf a rabbit was inoculated by pricMng the sldn with

lancet It died in five days. At the point of inoculation a little purulent infiltra-

tion and a few hemorrhagic points in the subcutis. Spleen very large, blackish

and loft. In c^ver-glass preparation from blood and spleen numerous polar-

stained cocci were found. Cultures confirmatory.
, , , ^ , . t,„»

cSeT-l lung from another case was brought to the laboratory late December

24 O^ng to other work it was kept in the refrigerator until December 37 before

culturr^ould be made therefrom. The lesions were the samem character as those

nWrvedinXfastca^^^ i e therewasaconsiderablebroadeniugofthemterlobular

SdtwSpttS^^^^^^
in bands and moreover, in the depths of the lung tissue. The mhltratea regions

were^ather firS and hoAeycombed, thus resembling certain kinds of cheese, both

^^ff'Xre ami The largest cavities were nearly three-quarters of an

nchln dLmetS IneT^^^^ a yellowish serum or with a gelatinous grayish sub-

stance tS septa teSng from those which were .
infiltrated were m general

fnTmore than one sixteenth inch thick, firm, cartilaginous m appearance. The

S^-eSvmaTn theTmmediate neighborhood of the involved septa was liype™«-

&o hepatSatlSn in the portion of lung examined.
.tlT^^^^^l^^^S^irS^^^

ture tiibes were inoculated in a manner similar to that describ^^
wis necessl5fhi

The difficultv however, was increased owing to the fact that 7^^^. .^?Y?^fiif^7^
ir^e in^tancek to cut through lung tissue before reaching the interstitial mfiltra-

tTnn Ciiltu?es wer^m^^^^^ from the contents of nine cavities, two or three tubes

iS- iVsed f01- elch cTv^ty. Blood serum, gelatine and peptonized bouillon were

^^^^^^^^^^^^

efe? ToKter twoTthre^day^^^^^^^ g^-ms appeared, among them streptococci

Tnd iaSe and small bacilli. The coccus appeared in cultures from «^^J>^^t
o^^^^e

^''c^ltoeTSm this case were equaUy fatal to rabbits, as the following inocula-

tions show:
of a peptone-bouillon culture was injected beneath the

skMethlK-fiiftf^^^^
inoculation a rather Pasty mfiltiat on of slight extent in

^ ^^^^ ^^^^

many in the Peritoneal exudate
inoculated with the same culture by inject-

At the same time another labbit ^as inocuiawu w
twentv-four hours,

ing one-eighth of a cubic centimeter into ear veim Dead m^^^^

nfad drawn back, rigor well
.?^^j;^^^^<\;,.ll^f^hfth^^^ of cysticerci

the forms of threads and fibrils,
1"°^^^,^^^^^ spleen and liver with

iS^ct^olT^^^^^^^^
^^ood of these rabbits
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with stiffness of the shotilder. The temperature rose 3° F. on the second day,

but gradually subsided. On January 10 the swelling was the size of a hen's egg.

The animal showed no other signs of disease, and remained well for months after.

January 7, 1888, a black calf was inoculated by injecting 15 cc. of a bouillon-pep-

tono culture into the trachea. On the second day the temperature had risen 2^° F.

No other signs of disease appeared, though the calf was watched for several

months after. (These inoculations were made by Dr. F. L. Kilborne.)

As these cultures were made several years before I had any knoAvl-

edge of the existence of certain pathogenic bacteria in the upper air

passage of healthy cattle, and as these two lungs from which this

bacterium was obtained were regarded as affected with contagious
pleuro-pneumonia, I naturally enough fell into the temporary error of

regarding these bacteria as the cause of this infectious disease, as

had been done by Poels and Nolen. The examination of a few lungs
affected with undoubted pleuro-pneumonia soon after promptly dis-

pelled this hypothesis.
In the following notes it will be observed that the specific bacteria

found in the cases just quoted may be absent from lungs affected with
xmquestioned pleuro-pneumonia, although their presence might be
anticipated wherever marked dyspnoea occurred before death. They
were not detected in IsTos. 3, 4, and 5, but were found in case 'No. 6.

Case 3, Decevibei^ 31, i^^y.-^Cultures on various substrata were made from a com-
pletely solidified lung showing the lesions of typical acute pleuro-pneumonia. Two
gelatin roll cultures made from a particle of the hepatized parenchyma remained
sterile. Of three peptone- boirillon cultures from the interstitial tissue two re-
mained sterile and one contained three organisms, a wavy bacillus, a streptococcus,
and a butyric bacillus. Three blood-serum cultures from the interstitial tissue
remained free from gi-owth. After keeping the lung on ice until January 3, six
peptone-bouillon tubes were inoculated each with a particle of partly organized
pleural exudate. All but one remained clear. This contained a diplo-coccus.
From the parenchyma minute bits of tissue were placed in three bouillon-jjeptone

. tubes. All became turbid and contained large bacilli, some motile, others not.
Case 4, January 6, ISSS.—Lung of cow affected with contagious pleuro-pneumo-

nia. The caudal lobe of the left lung was used for cultures. Of this all but the
dorsal portion hepatized, of a dark red color and granular on section. The inter-
lobular tissue is partly distended with serum, partly thickened and fibrous in
appearance. The dorsal portion is very oedematous, the interlobular and sub-
pleural lymph spaces distended with a pale yellowish serum. Tube and gelatin
roll cultures were made from the oedematous and hepatized parenchyma, as well
as from the interlobular tissue. Of the 14 cultures all but 1 remained sterile.
This contained a diplo-coccus different from the coccus obtained from cases 1 and 3.

Ca.se 5.—Portions of the lungs taken January 13, 1888, from a cow affected with
contagious pleuro-pneumonia and kept near or below the freezing point until Jan-
uary 16. Pleura about 2 to 3 mm. thick, containing small cavities, empty or filled
up with a gelatinous exudate. The interlobular infiltration is 4 to 5 mm. wide.
When the lobules are torn apart, which is done with more or less facility, it is
found that the mterlobular thickening or exudate is represented by a deposit on
the contiguous faces of the lobules, firm, whitish. Between these layers is a mid-
dle layer of exudate, which may be.pulled out in shreds and which is rather tough,
yellowish white. In other words, the interlobular exudate is more or less lamellar
in its arrangement. In some portions of the lungs the interlobular tissue is sim-
ilarly thickened and almost cartilaginous in appearance, containing empty spaces
as large as spht peas. The parenchyma more or less oedematous throughout the
greater part of the lungs. In some places that part of the lobule touching the
mterlobular exudate is hemorrhagic, in others one-quarter or one-half of the lob-
ule IS hemorrhagic. Rarely a few contiguous lobules are completely hemorrhagic.
In a tew places the lobules are hepatized, of a pale red aspect on section. The
interlobular tissue very slightly thickened and distended with serum. Judging
trom the portions brought to the laboratory, hepatization was of slight extent,
beries ot cultures were made from the interlobular exudate, from the pleura, and
h-orn the oedematous parenchyma. All but one* remain free from any growth.
This contained a large vibrio.
Case 6.—An acute case of contagious pleuro-pneumonia which died during the

night of February 1, 1888. The entire left lung consolidated. Three tubes of
A I 5
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botiillon inoculated from bits of tissue taken from the plein-a and subjacent tissue

all contained the sumo coccus on the following day. This has no capsule, but is

evidently identical with the coccits from cases 1 and 2, as the following inoculation

shows: A rabbit inoculated subcutaneouslyfrom one of these cultures died within
forty-eight hours. There was a slight amount of purulent infiltration at the place

of inoculation. Plastic exudate covering spleen, liver, and coils of intestines of

a very tenacious character and containing immense numbers of cocci. In blood

they were few in number. In cultures from this rabbit the capsule appeared,

though not so distinctly as in former cases.

In connection with tliese facts pointing to the occasional presence

of these pathogenic bacteria in Inngs affected with contagions pleuro-

pneumonia, it is of interest to note that in 1884 Poels and Nolen, of

Rotterdam, Holland, published a preliuiinary communication of inves-

tigations made by them of contagious pieuro-pneumonia, and in 1886

a more detailed report appeared. ^

The authors describe a nonraotile coccus which they found in lungs

of 60 head of cattle slaughtered because affected with the disease. The
coccus was found in abundance in the exudate into the alveoli, in

the serum of the lymph spaces before coagulation, and in the pleu-

ral effusion. It was not detected in the lungs of healthy cattle. The

cocci averaged about 0.9 in diameter, and were provided Avith cap-

sules. They grew quite well on gelatin and agar-agar, and also

multiplied to some extent on potato. On gelatin the growth slightly

resembled Friedlander's bacillus. On potato the growth had a moist,

feebly yellowish appearance.

Rabbits, guinea pigs, dogs, and cattle were inoculated into the lungs

directly thi-ough the chest wall. A certain number of the rabbits and

o'uinea pigs were killed for examination and the remainder survived.

In those killed slight pneumonic infiltrations were observed. Of the

two cattle inoculated considerable lung disease with presence of the

injected cocci was observed in one case.

Several do'gs received injections of culture liquid into the trachea.

They were killed about forty hours afterwards and numerous dark-

red pneumonic inflltratious observed. It should be noted that m
these various experiments with smaller animals control injections

were made with harmless fluids, such as sterilized water, and no

changes were subsequently observed. ^ rn^

Mice were also exposed to the spray of culture hquid. These

became very ill and were killed in three days. The lungs of all mice

were more or less affected with pneumonia.

FinaUy, 100 head of cattle inoculated with cultures of this coccus

resisted lung plague in infected localities. , ^, ^
In summarizini the results of their work the authors are disposed

to conclude that this coccus represents the cause of contagious

^^lUre-^xlent^St the frequency of bacteria in lungs affected with

this disease should make us careful not to interpret all the various

ar)T)earances of interlobular disease occurring m contagious pieuro-

pSeumoSia as due to its specific cause alone until more inform.ition

p"« these bacteria usually in pure culture - l^-nch^^^^

pneumonia with or mthout interlobular disease ^«
Jf-X^^e

the following bacteriological studies upon lungs which have been

already briefly described in foregoing pages:

Lrtncjs of Ca.e A (see page 122) .-From tissue
^-^^fjf^^i^fsS^^^

two agar plates (A, B) were prepared by moculatmg A with a smaU particle oi

Portschritte d. Med. (1886), IV, S. 217,
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lung tissue. This was obtained by thoroughly scorching the pleura and removing
a particle from wathin and beneath tlie scorched area with flamed forceps and
scissors.'

On plate A only ten colonies appeared; all alike. The surface colonies after
three to four days were 4 to 5 mm. in diameter, round, convex, grayish, glisten-

ing. They were made up of very minute bacteria, identical with the pneumonia
bacteria. They showed distinctly a capsule in the hanging drop.
January 28. A rabbit was inoculated by placing a particle of agar growth

derived from a colony on this plate under the skin of the ear.
January 30. Rabbit very quiet; ear drooping.
January 31. Quite sick; head resting on floor of cage.
February 2. Dead this morning. On the ear a spot about 1 inch in diameter in

which the skin is infiltrated with pus and dotted with ecchymoses. Very slight
peritoneal exudate in the form of fibrils of coagulated lymph across coils of intes-
tine. Spleen large, dark red, and still firm. Kidneys hypercemic. Lower colon
hemorrhagic. Lungs very oedematous, with dark-red foci. In both blood and
spleen a very large number of bacteria, showing very well the polar stain with
alkaline methylene blue. Agar tiibe cultures from blood and spleen both con-
tained on the following day a rich, shining, grayish growth of the inoculated
bacteria.
At the same time that the agar plates were prepared two peptone bouillon and

one agar tube were inoculated directly from the lung tissue, either by adding some
serum or some tissue obtained as described above. In these three tubes only the
pneumonia bacteria subsequently appeared. A rabbit inoculated subciitaneously
with a particle of lung tissue died in three days. The lesions were nearly the same
as those described for the rabbit inoculated with the pure culture, slight peri-
toneal exudate in the form of fibrils of pale coagulum, enlarged, dark spleen, and
oedematous, hypersemic lungs. At the point of inoculation slight suppurative
infiltration of the skin and subcutis. In stained preparations of blood and spleen
pulp numerous minute oval bacteria, showing the polar stain distinctly. An agar
and a bouillon tube inoculated with blood from the heart and two similar tubes
inoculated with spleen pulp contained subsequently only the pneumonia bacteria.
From the area of yellowish hepatization in the median lobe plate cultures (A, B)
were prepared. Only one colony composed of streptococci appeared on A.
An agar tube inoculated directly from the same region contained one colony of

motile bacilli. A bouillon culture inoculated in the same way contained only the
pneumonia bacteria.
From the emphysematous interlobulaar tissue several tubes were inoculated as

follows

:

The still intact pleural covering was scorched away with platinum spatula and
from the little serum m the cavities thus exposed two agar and two bouillon tnbes
were inoculated with platinum loop. One agar and one bouillon tube remained
permanently free from growth. One agar tube contained subsequently a viscid
orange-colored growth m condensation water made up of micrococci. One
bouillon tube contained motile bacilli.
In order to test the pathogenic power of the pneumonia bacteria on cattle the

lofiowing experiment was made

:

On March 16, from, the culture derived from a colony of the lung plate and
passed throiigh a rabbit a flask of peptone bouillon was inoculated and placed in
the thermostat. On the day following the bouillon, now uniformly cloiided wasused to inocnlate two young animals. Calf No. 84, about 11 months old, received
7 c. c. o± the culture liqmd into the lungs through the right chest wall. Cow No.lo4 received the same quantity into the trachea in the region of the neck. No 154did not become sick. No. 84 was found dead early on the morning following the
injection, that is, m about sixteen hours. At the autopsy the following patholog-
ical changes were observed; nostrils filled with reddish foam, and on moving the

PoT^t^n ^1 Moo*! flows fi-om them. Trachea and bronchicontain a frothy blood-stained liquid, and the mucosa is intensely reddened. Tho
hTrlU'^^i^

collapsed when the thoracic cavity was opened. Both more or less

net^:.fW Th^Jt ^'"""^if V °/ "ght lung show occasional subpleural

frn^ lhJ. . f ? "^^^ cephalic (or anterior) lobes are very much congested, andfrom the cut surface a considerable quantity of frothy liquid escapes . In the

into]hAT,S^,°?
"^^'^ I'^rgely by German pathologists and bacteriologists of cutting

seSis to thfwrf^^^^
successivelym different planes with different sterilized knives

Inn" i ^^^'^ because the farther we go toward the root of the

ifIS^S^ blJt?!'r "^'fi,*"
air tubes, and thus increase the chancelor dragging bacteria from these over the cut surface.
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oandivl lobo about 3 inches from the cephalic edge and 1^ inches from the lateral

ed"-e is a firm, dark-rod hepatized heinorrhasic muss involvmg several lobules, and

oxtendiu"- from convex to diaphragmatic surface. This is evidently the point

where the needle entered the lung tissue. In the left lung near the caudal border

of tho principal lobe a group of lobules in condition of bright-red hepatization

surrounding the terminal portion of the left bronchus. Bronchial glands in part

hemorrhagic. Extensive ecchymosis of the pericardium, slight extravasation on

left auricle and ventricle. Large patches of extravasation on pulmonary artery

and aorta. Heart cavities empty, the still liquid blood having escaped through

tho previously cut vessels. Spleen congested, dark red m color; under capsule a

fflw hemorrhao-es Other organs not markedly affected.

LtSi^ ?S 5y (see p. 122)T-Cultures were made on inclined agar from the

'"N?s'\"and?t?om h^^^^^^^^^^ exudate of left caudal lobe, two different regions.

Nos 3 and 4 from interlobular tissue of left ventral lobe.

No 5 from interlobular exudate of right caudal lobe.
. v„„,i o^ov

In all these tubes an abundant grayish growth appeared ^ th^inclined agar

the next day. In aU but No. 3 only pneumonia bacteria could be detected. In

this latter tube a motile bacillus was likewise present.
^r,fprlobular exu-

At the same time two agar plates were prepared from a bit of mtei lobular exu

date from rStSudal lobe. On the first plate only four colonies appeared, which

were allTS tip of pneumonia bacteria. On the second plate two

Sa^e cSTes appeared made up of large cocci and tetracocci, respectively.

;^Sr%S?BVefe'al^ from a bit of the hepatized parenchyma of

the riJht veJtfal iX On the first plate only two colonies appeared one made

up of fnetlmonfa bacteria, the other lyellowish) of micrococci. On the second

^%tlTS;SSS F^ottlJlleft^callTS'^^^^^^^ inoculated underthe

'^Inoiher rabbit inoculated subcutaneously with a loop of an agar cultm:e derived

fx-om a colony on the first set of agar plates diedinto^^^^
^'fce wa^exSative

tures prove to be the ones inoculated^ ^ ^^^^^^
Lung No, 46 see P-

123).-&ections sta^^^^^^
negative as regards the

is assooiatea witli an aDundance
"J.fJJ,'? f'

P'?3^^ f^L indivMnals were

rjy1c«ttsfleS"VM;r?^^^^^^^^^ -ere from t.e

n!°rpC'J^SLrlo.„l.,re.„cla^^^^^^^^

abUa^.rs'uS^r-'JS water containing only pnen-

^rlTecetf^rueSnrSl^^^^ and interlobar tissne £rom

another region on the same lobe »" "f'^L parenchyma on agar.

^'/Sce^oSerlobnlai- exudate from the ventral aspect ot the left principal

lobe on inclined agar. , , ^ j-^i-bbed on inclined agar.

S- ttb^la^o^it iTcSe^^ ^'^y^
'

'TTviece of interlobular exudate with some parenchyma adhering, from the

right ventral lobe, ventral aspect.

6a. Dilution of G as 5a of 5.
polonies appeared on the inclined surface.

TS'^rt^JiSSSSNTSe^
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found. Two rabbits were inoculated subcutaneously Avith bits of tissue from the

left caudal lobe. In both the temperature had risen to 104.3° and 104.8" F. on the
fourth day. Thej'- slowly recovered and were chloroformed on the sixteenth day.

Marked local subcutaneous suppuration was found at the place of inoculation,

but the internal organs were free from microscopic changes.
L^mg No. ^7 (see p. 124).—Cultures all made on inclined agar in tubes.

Tube 1 . Inoculated with a small piece of the parenchyma from left ventral lobe.

Tube 3. Inoculated from preceding with loop.

Tube 3. Inoculated with a small piece of parenchyma of right ventral lobe.

Tube 4. Inoculated from No. 3.

In tube 1 a confluent growth appeared, while in tube 3, inoculated from this,

about six isolated colonies of pneumonia bacteria appeared. In tube 3 a similar
confluent growth of apparently only this organism appeared, while tube 4, a dilu-
tion of No. 3, remained sterile.

The folloAving case is one of interest; althongli unlike the three
reported above, there must remain some doubt as to the contagious
character of the disease, especially since tlie entire lungs were not
accessible to inspection

:

Case S, March 28, 1889.—Portions of the lungs of a cow sent from New York.
The cow is supposed to have calved several weeks ago. Was killed March 35. It
was stated that three others in the herd showed the same condition of the limgs.
The lesions are limited chiefly to the pleura and interlobular tissue. On the pleura
are patches of an elastic membrane, peeled off wdth some diflSculty, one-sixteenth
of an inch thick. The interlobular tissue is thickened into bands one-sixteenth to
one-fourth of an inch wide. The thickening is due to exudative layers on the
contiguous faces of the lobules. Between these layers and forcing them apart are
round and elongated masses of a firm yellowish-white exudate, which may be
lifted out without difficulty, leaving the bands in a honeycombed condition. The
lumps thus removed are so firm that they can scarcely be crushed with forceps.
When rubbed on cover glasses, dried, and stained with aniline colors, a large
niimber of leucocytes appear, among which are very many exceedingly small
cocci, some showing the polar stain distinctly. These plugs vary in size from a
pin's head to a large pea. They are not always opaque, yellowish-white, for in
some places, on sections, the thickened, whitish sides of two consecutive lobules
inclose between them a translucent, rather soft, gelatinous exudate easily crushed
with the forceps. The interlobular tissue of all the lung tissue brought to the
laboratory was in this condition. A portion of the lung tissue is also affected
with broncho-pneumonia. j

Portions hardened in alcohol were examined under the microscope. The inter-
lobular exudate consisted of two distinct masses. The external layer was made
up of interlacing fibrils of fibrin and very few cells. The inner mass or nucleus
consisted almost exclusively of densely packed clumps of leucocytes. The sections
when stained in alkaline methylene blue showed this condition very well. The
nucleus of deeply stained cell masses is surrounded by a very clearly defined zone
of unstamed material representing the fibrin. Outside of this zone are the bound-
aries of the lobules, in other words, the lymph spaces have become the seat of
multiple abscesses.

i

Cultures were made from the interlobular exudate as before. The media used
were agar and peptone-bouillon. Owing to the very feeble precarious growth on
gelatm of the cocci found in cases 1 and 3 and subsequently, gelatine was not
employed. In the cultures the pneumonia bacteria, a streptococcus, and a motile
bacillus appeared. At the same time two rabbits were inoculated by placing
bits of the exiidate from the lungs under the skin. Both rabbits died fi-om the
ettects of the inoculation, one in less than twenty hours and the other in forty-
eight hotirs. The local lesions were slight. There was no peritonitis. In the
spleen of both animals are numerous cocci identical with those found in sections
of the cow s lung and m cultures therefrom. From spleen and blood of both pure
cultures of the cocci were obtained.
In order to test the pathogenic nature of this germ more fully, some other ani-

mals were inoculated. Two pigeons received each (on January 5) one-half of acu bic centimeter of a bouillon peptone culture, one subcutaneously, the other super-
ncially, into the pectoral muscle. Both remained well. Two mice, on the sameday were inoculated subcutaneously, each with one-twelfth of a cubic centimeter
or the sa,me culture. One mouse died on the following day.with no bacteria demon-
strable m spleen or blood under the microscope. The other remained well
a rom agar cultures the growth was removed and suspended hi sterile water
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until a turbid whitish liiiuid was formed. Of this liquid 2 c. c. was injected into

the lun"-s of a heifer through the chest waU. Within half an hour the breathing

wore loiiml on liost-mortem uxammciuiuu uj-LcuaiYu ni^tJi^^^^^^^^i^'.-^--

tho ribs of both sides, on the epicardium, cndocarduim, and diaphragm. Lungs

very hyperremic, bronchial glands with deeply reddened cortex. Extravasations

also found on omentum and peritoneal coyering of the abdominal organs.

In the two follo%ving cases, evidently not contagious pleuro-pneumo-

nia, only portions of the lungs were accessible. The same bacteria

were isolated from them.

February 2!5,1890. Portion of a cow's lung was received from Baltimore, Md ,

in o-ood condition. Two distinct stages of the disease are represented, a dark red

Smly heS^ and a pale red oedematous region, distinct and sharply detmed

fiom one another. The pleura oyer the oedematous region shows mterlacmg

i°^yish bands which are subplem-al whitish thrombi m the lymph spaces. By

teS?g away the pletiratheseVombi are easily lifted out. . Oyer the hepatized

iVortSS the pleura is thickened, but the subpleural mottling is the same.
^
On cuttinlinto the o.Hlematous portion much serum coUects m the incis^n and

sT^Sily coagulates. The interlobular tissue is broadened and contains whitish

lymph tlu-oSrSsilyremoyed. Some are as large as split peas. When crushed

and examined in salt sokition, as well as after staining many leucocyte elenients

obserJe™ The minute bronchi contain pale coagula, which can be puUed away as

'^StepaS^ d-k red, Burrounded by the inter-

Inbnltr smces diSed with whitish plugs. The condition of the interlobular

KeanfJftheS is the sUlas in the cedematous portion Fresh

Soiis of tMs tiss,^eshow the redness to be due largely to aWj^r ca^^^^^

foUowiSJ features wereobseryed: In that portion of the ^^^S^^J^^^^J^^^J^^^^

'^riZZMflt^i:t'Z\SvlULi it Beem, as if the broncMoles wer.

^Si^^^S^^"^ .„^lSe&e.e. The. is as ,et

no formation of connectiye tissue visibie.
following manner:

From the hepatized portion cultures
^^^.^^J^jf^^'^^oJi'^ea a piece of lung tis-

The pleura was thoroughly ^coixhed and in thi^3 s^

sue cut out with flamed scissors^ Fr^^^^^^^
melted agar the bit

stirred up m melted agai . In ansreirni„ w
^^^^^ ^^^^^ prepared

of lung tissue clung to the wire and w^^s^tf^^^^^^n ^Mch were made
showed on the foUowing daylarge

.f^J^^J ^^tpsi^riS^t^^ hanging drop,

up of minute coccus-like ^orms showmg a di.tinct c^^^^
hioculated.

F?om one of these plates a P^^^^ bacteria. In

The bouiUon was famtly clo^^d'^^-l^^^;^' taiS^ growth which was com-
the agar tube only the condensation water contameti any },io«

•nosed of the same bacteria. „ i~vr>n^nrm and an agar tube were
^
WliHe the agar plates were being Pi:epaml ^^J>mnon

^f^^^
'

^ .^^^^ ^t^e

inoculated directly with a loop ^^/XSilZ the f&°ng day ^vith the same
lung tissue. The bouillon ^^^^^^^ .^j^^J^l^'^ia^ of the same

S^Si ^e^U'V^^rL?i^i»a^er^ be detected.
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From the oedematons portion plate cultures were prepared in the Bame manner;
on Plate A, abont forty colonies, about half of thoso covered by a surface of

viscid consistency and made up of plump bacilli in chains not exhibiting any
movements. The deep colonies ai-e composed of plump, short, motile bacilli.

Second plate similarly overgrown. The motile bacillus was subsequently found
to be spore-bearing and to liquefy gelatine. Wliile making the plate cultures, a
peptone bouillon and an agar tube were inoculated directly with a loop of serum.
Both remained sterile.

From the same portion kept in the refrigerator for twenty-four hours another
set of agar plates were prepared. Plate A was completely overgrown on the fol-

lowing day with the same bacillus. Beneath this groAvth about thirty deep colonies
are visible. Two of these, examined by carefully scraping away the surface
growth, were found to consist of the minute bacteria showing capsules. Plate B
remained sterile.

At the same time that cultures were being prepared two rabbits were inoculated
subcutaneously with particles of hepatized lung tissue. Both were found dead
within forty hours. In one animal there was some hyperasmia and ecchymosis in
tiae subcutis at the place of inoculation with slight purulent infiltration

; spleen
engorged; invagination of lower portion of colon. In cover-glass preparations
from spleen, liver, and blood bacteria with polar stain and closely resembling
swine-plagne bacteria present. Cultures in agar, gelatine, and in bouillon devel-
oped within twenty-four hours, all containing the same oval, nonmotile bacteria.
In the other animal the post-mortem appearances were the same, but there was
no invagination. Cultures also were the same.
One rabbit which received subcutaneously one-fourth of a cubic centimeter of

a bouillon peptone culture from preceding rabbit died within twenty hours: con-
siderable extravasation at point of inoculation in subcutis. From an agar culture
of the foregoing rabbit a fresh rabbit was inoculated with a loop inserted under
skin of ear. This rabbit succumbed on the fifth day; at the point of inoculation
a small abscess; fibrinous and cellular exudate on peritoneum and pleura con-
taining large numbers of the oval bacteria; cultures on agar and in bouillon
confirmatory.
February 20, 1891. Portions of diseased lung tissue from a cow were received

to-day from New York. The portions sent are evidently the smaller ventral or
cephalic lobes and slightly enlarged beyond the normal. The firm hepatized tissue
is pale red and along the borders of the lobes there is faint yellowish mottling.
The tissue gives a slight nodular sensation to the touch indicative of considerable
distension of the ultimate air spaces vnth firm masses. They are shown to be chiefly
leucocytes under the microscope; the same pale red appearance present on the
cut surface, together with the localized mottling referred to. The section rapidly
fills up with serum. Certain areas of the hepatized lobes also show subpleural
thrombosis of the lymph spaces with grayish-white coagula, giving the particular
area mvolved a mottled appearance, differing from the mottling above described.
These lymph thrombi are also found in the interlobular tissue and are easily pulled
out. The mucosa of the bronchi contained within the diseased lobes is intensely
hypersemic, m some places hemorrhagic.
The bacteriological examination was restricted to some agar plates, tube cultures

and inoculation of rabbits from the hepatized lung tissue. A tube of a"-ar was
inoculated ^ath a minute particle of lung tissue for Plate A. From this several
loops were transferred to a second agar tube for Plate B and to a gelatine tube for

-All -?° •i'^?
^'^^^^^ remained sterile, while alarge number of colonies appearedon Plate A withm twenty-foui- hours. These were of two kinds, chiefly small col-onies of capsule bacteria and a few large colonies not examined. From the same

bit of lung tissue two paxticles were ijlaced under the skin of two rabbits Onedied m sixty hours At point of inoculation the vessels of the under surface ofskm were distended and tortuous, with extensive punctiform ecchymosis aroundthem. In abdomen a portion of the csecum and upper colon ecchymosed, slightfibrmo-purulent exudate on coils of intestines and on liver; fattv condition of liverand kidneys; lungs normal.
In peritoneal exudate very many minute oval bacteria; in blood and spleen a

"^^"^^'^ °^ ^^"l spl-^en show the polar stain. In aga?
am^twi ''i''"^*'f """"i

polar-stained capsule bacteda,and these only, subsequently appeared. '

The second rabbit was found dead on the fourth day. The lesions were the

advanced If''
«^<'eption that tliS peritonitis was

miiSl T^o
'Abdominal organs covered with a fibrinous and cellularmeniiH-ane. The ctecum and colon were extensively ecchymosed. The bacterio-

cedingcJr"''^''"
^"'^ tlio cultures gave precisely the slmo tesultfas in in^
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DESCRIPTION OF THE BACTERIA ASSOCIATED WITH SPORADIC
PNEUMONIA.

With raro exceptions only a certain kind of bacteria was encoun-

toi-ocl in the diseased lung tissue. These are closely related to the

swine-plague bacteria and hence to the entire group of pathogenic

bacteria denominated by lluppe Septicemia hemorrhagica.^ lie

description Avhich has been given for the swine-plague bacteria m the

bulletin on this disease Avill apply to the bacteria now under consid-

^''MOTpWogically there is no difference, excepting, perhaps, the almost

constant presence of a capsule around the individual bactena. Phis

capsule consists of a transparent envelope around the bacillus hav-

incr the outline of the latter. I have been unable to stain it with the

ordinarv anilin dyes, and hence it is not brought out m stained

pVjSons It fs not, in fact, as distinctive a part of the organism

as is the capsule of the diplococcus of human pneumonia, for example.

Thecapsul? of the latter appears in dried and stained coverglass

preparations of the blood and organs of inoculated rabbits; for exam-

ple as a characteristic, unstained zone around the bacillus. I have

nevef seen the capsule of the bacilli under consideration under the

same conditions. They are, however, readily demonstrated in young

cXuS soon after fhey h4ve been derived from the animal body.

In the hfnS?ng drop, on its border, the bacteria do not toiich one

aLthei but are sepSated by a space of uniform width. N^ot mfre-

nuently^hroiitline of some of the capsules themselves is distinctly

seen In such cases each capsule was observed to inclose a single

organism or two when in pairs. The capsule of individuals was about

? IT on- of mirs about 1.6 ju- The production of this capsular sub-

stL'c^Snkerse demonstrated in unstained material from agar cul-

ws in which the bacteria are still massed together, but m such a

wav as t^be separated from one another by a certain uniform space. ^

Nearlv allcXre^^^ the pneumonia bacteria become quite viscid

^Hh Ue ™s likewise indicates the presence of capsules. Pro-

ron^ecfcultivatfon on alkaline substrata seems to increase the solu-

himrofke capsular substance and make It less distinct.

T^chtacS i4^^ by the cultivation of pneumo^^^^^^^^^^

becomes dense and quite viscid after a ti^^^^^
^^^^.^^

On potato no development
^™.^J.fJ^tance to^^^^^ agents

rence than appears fi;om ^bacteriological liteiata^^^^^
^^^.^^^ it ,

variation in the consistency of
^^^P^L^'^^efgisSn^ in others. As a diagnostic

tain groups of bacteria.
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ill cultures their life is quite short. A dricd-out culture contains no
longer living bacteria, and even in tliose not dry the majority of the
bacteria are no longer alive after a few days.

Biocliemical characters.—Like the swine-plague bacteria, they i)ro-

duce phenol. A copious precipitate of tribroni phenol maybe obtained
by adding bromine water to tlie distillate from peptone-bouillon cul-

tures several weeks old. The indol reaction is variable, usually not
obtainable. Toward sugar, this grouj) of bacteria, including the swine-
plague bacteria, have a peculiar action which should always be inves-
tigated Avhen any doubt exists as to the nature of the culture under
observation. In bouillon this group acts upon dextrose and saccha-
rose, with the appearance of acids in the fluid, but it has no effect npon
lactose. With the hog-cholera group only dextrose is attacked, while
both saccharose and lactose remain untouched.
Pathogenic action.—This is precisely like that of swine-jjlague bac-

teria. The virulence of the many cultures obtained did not, however,
rise Tip to the level of the virulence manifested by some races of swine-
plague bacteria. Taking the rabbit as the animal most susceptible
to this group of bacteria, a small quantity of bouillon (0. 1 to 0. 2 c. c.

)

proves fatal in from twenty-four hours to seven or eight days. The
rapidly fatal disease is characterized by no marked changes in the
animal and the blood is full of the inoculated bacteria. As the dimin-
ished virulence lengthens the period of disease, exudates appear locally
in the peritoneal, the pleural, and the pericardial cavity in a certain
sequence fully discussed in another publication.^
The lungs are sometimes attacked from the pleura secondarilj^ In

these cases the bacteria are few in the blood and yery numerous in
the exudates, which consist at first mainly of fibrin, later of leucocytes.
The action of the pneumonia bacteria on calves has been shown in

the preceding pages to be not infrequently followed by speedy death
when the culture fluid is injected into the thoracic cavity. Injections
intratracheal and subcutaneous did not produce any recognizable
effect.

The great similarity between these bacteria and those associated with
pneumonia in swine (swine plague) led to the following experiment:
Jime 5, 1889, the growth on four agar cultures, about 4 days old, was removed and

shaken up m distilled water. The milky, turbid liquid thus produced was used to
inoculate three pigs. One and one-half cubic centimeters was injected through
the walls of the thorax into the lungs of one pig, the same quantity into the abdomi-
nal cavity of a second, and beneath the skin of the third pig. There was no decided
ettect ti-om any of these inoculations. November 16, nearly five and one-halfmonths later, the pigwhich had been inoculated in the lungs died from the effects
ot another experiment. Both lungs were everywhere adherent to the walls of the
tliorax, the diaphragm, and the pericardium by means of very fine fibrous bandsThe pericardium was firmly adherent to the heart. On the lateral border of the
rignu principal lobe a tumor as large as a hen's egg was inseparably adherent to thelung tissue. The wall was one-eighth of an inch thick, ihclosing a dry, cheesvmass of pus.

Owing to the great prevalence of this pathogenic species of bacteria
and Its importance as a disease producer in domestic animals, a synop-
sis of the most prominent characters are reproduced, with some addi-
tions, from the author's report on swine plague

:

rUffJ ^f^^^^i''^
about 1 /.I long and 0.5 to 0.6 m wide. Size somewhat variable inmiterent culture media.

T,H^,?P Tw tK^i^ i^'^ai*'""^-. ^i^^^^^^
as illustrated by hog cholera anTsW

R,^ln ' J
Theobald Smith and Veranus A. Moore. Bulletin No. 6 (1894) of theBmeau of Ammallndustry. ^ ; ^ lu.^
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(2) They show the Ho-callod polar stain in coverglass preparations from tissue,

rai'ely in preparations from cultures.

{3) Nonmotile. (This nonmotility is an important character frequently misin-

terpreted as motility, bocauso in the hanging drop a peculiar jerky or dancing

motion is noticeable.)

(4) Qro-wi;h in botiillon feeble. Deposit nearly always viscid in older cultures.

(5) G-rowth in gelatin very feeble or absent.

(G) Growth on jiotato fails.

(7) Does not produce gas in presence of carbohydrates. Produces acids in

laresence of dextrose and saccharose, but not in presence of lactose.

<8) Pi-oduces phenol; presence of indol variable.

'h) Very vulnerable. Rapidly destroyed in water, soil, and when dnod.

(10) Multiplies diffusely in blood (virulent) or on serous membranes of rabbits

(attenuated), with production of exudates.

EPIZOOTICS OF INFECTIOUS PNEUMONIA.

In the foregGimg pages only sporadic pneumonia tes been consid-

ered. Outbreaks of pneumonia wbicli spread to other animals in a

herd, or from one herd to another, have not been studied by the

witer. Such outbreaks are, hovfever, very rare, and deserve a brief

notice here, as they also are likely to be mistaken for contagious

pleuro-pneumonia by inexperienced persons. In dealing with spo-

radic pneumonia, it was maintained that the associated bacteria were

secondary oaus^is, au-d that the primary causes were injuries of one

kind and another. Wlien pneumonia spreads from animal to animal,

bacteria are undoubtedly the primary cause, and in accordance with

accumulated knowledge we must regard such bacteria as endowed

with a relatively high degree of virulence.

In 1886 J Poels described an infectious disease among calves which

he denominates septic pleuro-pneumonia. The disease was fatal m
fifteen to twenty hours. In a few cases recovery ensued At the

autopsy the lungs were diseased and in appearance resembled those ot

pleuro-pneumonia. The costal pleura was ecehymosed and covered

with fibrinous exudate. The pleural cavity contained a considerable

quantityof straw-colored coagulable lymph, in one case clouded, puru-

lent The lungs were involved in lobar pneumonia. In three eases

the "anterior lobes (ventral and cephalic), in a fourth tbe posterior

(principal) lobe, were hcpatized. Abundant lymph flowed f^'om the

sSface and fibrinous coagula were found in the smaller bronchioles.

The ai'thor adds that there was nothing to differentiate these cases

from contagious pleuro-pneumonia. There was also present a fil^^^

nous depositon the pericardium and serous exudate ^vithm it. In three

Sases killed wben the disease was at its height, the thoracic organs

were scarcely at all affected. However the
^I'^^^^^if^.^^'J^e blo^

liver friable the peritoneum clouded. In those which died the blood

vissels of l5ie slSi were distended with fluid blood. In those which

were killed the blood coagulated normally.
i,,.^,,nbinl frionds

In the lungs, the pleural and pericardial exudate bronchial glands,

liv^^ spleenr kidneys, and blood a large number of very small o^ oid

rod lik? bacteria w'ere detected, f^jh , stamed easi
j:

The^^^

always a few distinctly Tod-like bacteria present,
f

states are similar to those of mouse septica;mia.
i^}^:^.^^^?,^ f,"^"

vated wThout difficulty in the t™tat on
^^^^^^

Rabbits and guinea pigs died f^f^^^en to sixt^J^oii^^^^^ mocuia^

tion of culture liquid into the lungs, AVith exudate pieumis, P^"<-;"
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intrathoracic inoculation, "witli pneumonia and exudate pleuritis. A
calf 11 months old died sixty-six hours after intrathoracic inoculation
of culture liquid from extensive pleuro-pneumonia. Similarly a calf

7 weeks old died in fifty-four hours after intratracheal injection of the
culture liquid and with the same pathological changes.

It is highly probable that Pools had before him the bacteria I have
described above. The lesions Avhich he describes could not have been
produced by the mouse septicsemia bacilli, as they do not produce
serous exudates at any time. The lesions described correspond
closely to those produced by the pneumonia bacteria or the swine-
plague group.

C. O. Jensen^ describes an epizootic among calves in Jutland which
is of interest in this connection. In a herd of 200 head of cattle about
16 calves died twelve to twenty-four hours after the first symptoms of
disease. These were chiefly high fever and diarrhea. At the autop-
sies a few calves were found affected with a recent, severe fibrinous
pleuritis and pericarditis and a gastroenteritis. In one case a rather
firm, cedematous swelling appeared on the under surface of the neck.
In the spleen of one of the calves minute ovoid bacteria were found,
which stained only at the poles. They killed rabbits and mice, after
subcutaneous inoculation, in twelve to thirty-six hours.
In another herd the same rapid mortality among calves appeared.

The lesions were more of a septicasmic character and associated
with the same bacteria in the organs as described above.
In a third outbreak the lesions in the calves were, in addition to

enlargement of the spleen and changes of the blood, gelatinous infil-
tration around pharynx and larynx, and more rarely a phlegmonous
inflammation of the posterior regions of the mouth. The same bac-
teria were found in this outbreak. These bacteria Jensen identifies
as belonging to the swine-plague group, both in morphological and
pathological pi^operties.

The author made additional inoculations into animals, which are
of interest. In a dog, a colt, and two pigs 3 to 4 months old subcuta-
neous injection of cultures of these bacteria caused more or less local
inflammation. In the dog and colt it disappeared. In the pigs it
terminated in abscesses. A guinea pig died eight days after subcu-
taneous inoculation, with extensive phlegmonous inflammation. Two
pigeons resisted subcutaneous inoculation. Of seven fowls inocu-
lated, only one died in eleven days. Rabbits were most susceptible,
for they died in from ten to twenty-four hours after inoculation

;
gray

and white mice in twenty-four to forty-eight hours.
The relation of these bacteria to the disease was tested on two

calves. One 4 to 5 weeks old was inoculated subcutaneously with a few
drops of rabbit's blood containing the bacteria diluted in water. The
calf became very sick within fourteen hours. It showed great pros-
tration with high temperature and feeble pulse. A considerable
swelling appeared at the place of inoculation. It was found dead
thirty-six hours after inoculation. The chief lesions were those pro-
duced locally m the neck by the inoculation, fibrinous pleuritis, and
hypersemia of the intestines >vith occasional hemorrhages.A second calf inoculated in the same manner from an agar culture
showed the same symptoms, but finally recovered. An extensive
inflammatory swelling on the neck, due to the inoculation, turned

^JoFf-^^^
tier Rinder.senche ahnlicliG Kaiberkranklieit. Monatsliefto furprakhsche Tluerheilkuncle (1890), II, p. 1.

«.i,j,utii,o lui
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into an abscess. This same calf, i^reviously fed with the blood of the

preceding calf, and a pig fed with the viscera of several inoculated

rabbits did not show any disease subsequently.

These observations of Jensen's are very important in demonstrating

the existence of races of the swine-plague group which may produce
epizootics of a serious and fatal character. The abstract given leaves

no doubt as to the nature of the bacteria found. It is of interest to

note in some of the affected calves inflammations of the back of the

mouth and around the pharynx and larynx, as if the bacteria entered

the mouth first and thence penetrated into the connective tissue. It

will be remembered that attenuated varieties of this bacterium are

present in the mouths of cattle.

Perroncito ^ has described an infectious pneumonia among calves and
young pigs. The pneumonia is of the more chronic catarrhal type.

The youngest are most susceptible, and with them the disease is most

fatal. At the autopsy the lesions are limited chiefly to the small ante-

rior (ventral and cephalic) lobes and represent a true broncho-pneu-

monia. Subsequently Perroncito described as the cause of this disease

a micrococcus {M. embratus) which stains gelatin and agar cultures

amber yellow.
Imminger'^ gives a brief account of an infectious pneumonia among

calves which runs a more chronic course, with fever, great emaciation,

cough, and fetid discharge from the nostrils. The disease was intro-

duced by calves brought from another place by dealers and sold singly

or in pairs. tit?
Septic pleuro-pneumonia in calves has also been observed by i^.

Lienaux^ in Belgium, who describes the lesions found in one case and

the bacteria associated therewith. In this case the anterior lobes

of the lungs were hepatized and of a dark red, brown, or violet hue.

The interlobular tissue was also affected. "Thick connective-tissue

bands separated the different diseased lobules. The bandswere oedem-

atous, of a white or yellowish color, and from them flowed a clear

serum Distended lymphatics were noticed in them, full of lymph and

fibrinous plugs." The further description of the lung lesions gives

rise to the suspicion that it may have been a case of contagious pleuro-

pneumonia grafted upon a slight broncho-pneumonia.

The bacteria isolated from these lungs and there present m large

numbers are evidently identical with the pneumonia bacteria. 1 hey

are described as motile ;
yet this mistake or misinterpretation has been

made so often that this apparent difference may be safely ^isregai ded^

The inoculation experiments correspond closely to those of Isocard s

and ours. Calves succumbed to intrathoracic inoculation twenty

to sixty-six hours and "on examination presented the lesions of septic

^^pTuss'^e'A^poit^^^ an outbreak of some infectious disease among

calves which ^e regarded.as POSsibly transmitted from s^^^

had been dying from swine erysipelas or Boihlauf. The evidence

tbat the swSe disease was swine erysipelas and ^^ot ^c7H.e»i.j.»oJ^

(o? swine plague) is not presented, and judging from the brevity with

' n Medico veterinario, 1884. From a review in the Journal de Medecine vete-

""liSe^eTnhnSsse K Wocbenschrift f. Thierheilkunde u.

Viehzucht, 1891, S. 213-217.

3 The Veterinary Jonrnal, XXXV (IS'J.^).- P-
t,. ypitschrift f wiss.

^Rothlanfartige InfectionskranWi^^^^ bei jtingen Rmdein. Zeitbclintt wis

n. prakt. Thierheilkunde, XIII (1887), S. 4o0.
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wliicli tlie l)actei'iolo,q:ical facts are disposed of with regard to tlio cat-

tle disease we must, to say the least, refuse to accept the positive state-

ments of the author.

The disease attacked chiefly young animals G to 12 months old and
was very rapid in its course. Four days after its appearance It had
again disappeared. Nine animals became diseased and only one recov-
ered. The disease began with dullness and loss of api^etite. Tlio
calves lay down much of the time and soon stopped ruminating.
There Avas considerable fever (104° to 106° F.), rapid, feeble pulse,
constipation, and in some cases tj'mpany. The disease usually termi-
nated fatall}^ twenty-four hours after the appearance of the first symp-
toms. In a certain number of the affected calves an oedematous
swelling appeared around the pharjaix and larynx, which was asso-
ciated with foaming at the mouth and difficult breathing, finally termi-
nating in death hy suffocation. The autopsy gave evidences of an
acute infectious disease, and in the blood and local swelling the author
found bacilli resembling those of rouget. In one case there was found
a severe peritonitis.

The evidence in this paper is incomplete, and the facts could apply
to the pneumonia bacteria as well as to rouget bacteria. The latter
have not thus far been accused of attacking the bovine species,
excepting by Poels, quoted above, whose statements are equally ambig-
uous. Other outbreaks of disease probably due to this same group of
bacteria, which have been briefly abstracted in the bulletin on swine
plague, page 141, are those of wild seuche and a buffalo plague.
Some years ago F. S. Billings described a disease among cattle which

he denominated cornstalk disease, and in which lung disease was sup-
posed to play a prominent part. As to what the cornstalk disease
really is has been investigated by Dr. V. A. Moore for the Bureau of
Animal Industry (Bulletin ^fo. 10, 1896), and I therefore shall only
refer to it here in so far as the descriptions of Billings have made
I)neumonia one of the prominent features.

Tliis terminology had even penetrated into Europe and had been
accepted in good faith by those who were unable to investigate the
subject themselves, so that when a few head of cattle imported from
America into France were found affected with pneumonia the disease
was promptly described as the cornstalk disease, i. e., it Avas stamped
as something peculiar to this country, when, as the preceding pages
clearly show, the same agent causing lung disease in cattle had been
described not only as existing in various parts of the Continent, but
as producing general outbreaks, especially among the younger animals.
The circumstances connected with the so-called American cornstalk
disease m France are given by E. ISTocard in brief as follows

On November 15 and 16, 1890, 4 head of cattle imported among 400 head fromIndiana and Ilhnois mto France were found affected with Inne- disease. One diedand three were slanghtered. At first there was suspicion of contagious pleuro-pneumonia, but this was dispelled by a careful examination. The disease durin-
life was marked by a very high temperature (108° F.), depression, weak and aboi-
tive cough. A careful examination of the lungs of the slaughtered cases yielded
^^^/^P-OJf^^f; description: At first sight, a section of the hepatized tissue pre-
sented the appearance of a recent pleuro-pneumonic lesion. The tissue is dense
fii-m compact, friable, varying in color from a light red to a deep brown, ornearly black. The lobules are separated from one another by broad connective
tissue bands, infiltrated with a considerable quantity of yellow limpid serum Anattentive examination sufficed to reveal notable differences between these lesionsand those of pleuro-pneumonia.

' Recueil de Med. Y6t. (7 sor.), IX, 1891, pp. 434-429.
'
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The infiltration of the connective tissiie is less abundant, the serum less albumi-

nous, less limpid. Here and there pressure forced from the overdistended lym-

phatics small white fibiinous concretions, smooth, of firm consistency. The
lobule imprisoned in tliis inclosuro of connective tissue, so unusually thickened, has

not the iiniformity of tint or of consistency which characterizes the pleuro-

pneiimonia lesion. It is firm and more manifestly hepatized in the center than in

the periphery. The lesion proceeds from the bronchus and not from the peri-

lobular tissue. In pleuro-pncumonia it is the opposite. There one finds, where

the lesion is very recent, lobules in which the tissue is very dense and blackish

at the periphery, while at the center it is still rosy and permeable.

Another important differential sign: Pressure causes a notable quantity of thick,

viscid, yellowish-white muco-pus. quite like that observed in certain forms of ver-

minous bronchitis, to exude from the air tubes. A preliminary microscopic

examination permits us to eliminate this hypothesis. The muco-pus of the

bronchi, the scrapings of the hepatized tissue, contains neither ova, nor embryo,

nor worms of any kind.
. . „ . i.,

• i t n
An incision into the bronchi shows that the mucosa is inflamed, thickened, the

epithelium more or less desquamated. The submucous tissue is always mhltrated

with serum acquiring sometimes considerable thickness. On the other hand,

this muco-pus of the bronchi contains in abundance a short, ovoid, motde bacte-

rium which seems to be present to the exclusion of all other microbes. This

bacterium is also found in veritable pure culture m the hepatized tissue, and

above all in the limpid serosity wliich distends the perilobular lymph sacs.

This single character suffices to demonstrate that the lesion m question is not

Bleuro-pneumonic in nature. It is Imown that the pleuro-pneumonia serum is

extremely poor in bacteria, and that if one collects it with precaution against

contamination from the infiltrated connective tissue septa it ordmarily is sterile.

I liave quoted from this communication of Nocard's, since it aroused

considerable unnecessary attention at the time because of its sup-

posed relation to a so-called specific cornstalk disease m this country,

and because of its resemblance to contagious pleuro-pneumonia.

The cursory examination by Nocard showed it to be an aggravat-ed

form of broncho-pneumonia associated with the bacteria I have

described in these pages. Its existence in four animals may be

accounted for perhaps by an increased virulence of the bacteria asso-

ciated with a similar exposure of these animals on the journey.
_

iiiat

the virulence was quite high is shown by Nocard's report of his inocu-

lation experiments. Mice, rabbits, guinea pigs, and even pigeons suc-

cumbed in less than forty-eight hours to small subcutaneous doses of

the serum A calf 8 months old and a ram of 2 years, which received

an intrathoracic injection of a little peritoneal exudate from a guinea

iiio- died within forty-eight hours with fibrinous pleimtis and exuda-

tive broncho-pneumonia? It will be noted that Nocard describes these

bicteria as nlotile. This made it at first impossible ^ idenMy the

bacteria found by him and the pneumonia bacteria. This difficulty

wa^ overcome b/ a study of one of Nocard's cultures, w-hich demon-

Ttrated the identity of the organism as found in this country with tliat

found by Nocard in France. The following notes show that the for-

eign culture had retained much of its original virulence:

Through the kindness of Professor Nocard 5^^^*^^^^
^^^.J,^^^^^^^^ Saml^^

him werS sent to the Department and handed to me by Salmon for e^ami^^

nr^ TnTinarv 22 1892 The bacteria were contained m pipettes seaiea in lue

flame ^woTontrined bouillon, the third the.blo9d of a guinea ^vhlal had

sSumbed to inoculation into the abdomen m eighteen hours. Of these one

bouiUon culture and the blood were exa^^^^^^^^^
inoculated directly.

From the bouillon culture, agar and l^o^^^^o^^^^^^^^^^l
cviiitained verv minute

The bouillon became faintly and ^^^^^^Xtic^L^X ^efv actVve Brownian
oval bacteria which were "onfio^>jf;'J^"JJ^i"^^
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was quite turbid and became later on viscid. The bacteria in it appeared like

very minute cocci.

A rabbit inoculated subcvitaneousiy with a loop of the condensation water died

in twenty-five hours. The various organs contained a large number of oval

bacteria, many of which showed the polar stain characteristic of this group
of bacteria.

On January 26 the pipette containing the blood was opened and three agar
plates prepared from a loop of blood, a microscopic examination of which had
revealed a large number of minute oval bacteria. The colonies which developed
on the plates were all identical in appearance, the bacteria composing them evi-

dently identical with those in the bouillon culture. From a colony an agar tube
was inoculated January 27, and on the following day a rabbit inoculated sub-

cutaneously on abdomen with a loop of the resulting growth: Temperature
105.7" F. on January 29, 4 p.m.; 104.2° F. on January 30, 10 a. m. The rabbit

was found dead January 31. The local lesion and the exudative peritonitis were
the same as those of the preceding rabbit. Similarly there were immense num-
bers of bacteria in this exudate. Cultures therefrom contained the injected

bacteria only. A final test of the virulence on rabbits was made February 18.

On this day a bouillon culture twenty-four hours old, inoculated from the same
agar culture from which the preceding rabbit had been inoculated, was injected
in doses of 0.1 cc. under the skin of two rabbits. Both succumbed in thirty-six

and forty-eight hours, respectively. The former had, in addition to a slight local

suppuration, an engorged spleen, dark liver, and oedematous and emphysematous
lungs. Many polar-stained bacteria in blood and spleen. The lesions in the other
rabbit differed in that peritonitis was already well marked and the slight exudate
made up largely of bacteria. These were also present in the spleen.

SOME POINTS OF DIFFERENCE BETWEEN SPORADIC BRONCHO-PNEU-
MONIA AND CONTAGIOUS PLEURO-PNEUMONIA.

Thougli contagious pleuro-pneuinonia lias been the object of inves-
tigation for many years, it is surprising that so little information of
permanent value concerning it lias been placed on record. This
largely accounts for the differences of opinion entertained by those
who have had most experience with this disease when it conies to
make a decision as to the existence or nonexistence of this disease in
special cases. The most unfortunate thing, to be sure, is our igno-
rance of the nature of the cause, but it would seem that the gross and
microscopic characters of the disease, all taken together, furnish
enough evidence upon which to base a fairly reliable decision.
One of the means of enriching our knowledge on this subject would

be a thorough study of bovine pneumonia in all its various phases as
it occurs in our own country. Its freedom from the contagious lung
disease would put the facts thus accumulated on a permanent basis.
In other countries the prevalence of contagious pleuro-pneumonia
makes a sharp distinction between it and sporadic pneumonia a diffi-

cult thing, to be undertaken only by a skilled pathologist. The
coexistence of contagious pleuro-pneumonia and broncho-pneumonia
may be expected, and the lesions producedby each would in such cases
be indistinguishable.

It is not my object here to fill up any gap in the diagnosis of pleuro-
pneumonia, but simply to point out for practical use some of the dif-
ferences between it and sporadic, i. e., broncho-pneumonia, in tlie
main, since .an accurate diagnosis of any case of lung disease will
depend upon the number of facts which can be brought together on
the one side or the other.
The regions of the lungs affected serve as an important differential

character. It has already been stated that broncho-pneumonia begins
in the small ventral lobes and spreads thence by the aspiration of bron-
chial secretions to the cephalic and the caudal lobes. More rarely, at
the outset, the right cephalic lobe is affected, together with the ventrals.
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Again, the disease usually affects both lungs simultaneously in the

more advanced stages. In contagious plcuro-pneumonia the distribu-

tion is quite different. In many cases only one lobe is affected, usually

only one lung. So far as the writer's observations go the large caudal

lobes are most frequently diseased, and the smaller lobes when at all

diseased are usually affected by contiguity or through the agency of

extensive pleuritic exudates. Rarely does it appear that the disease

began in them. This condition suggests that the inspired air is the

main vehicle of the contagium and not any fluid secretions escaping

into the trachea. In a former publication ' the writer pointed out

that the tubercle bacilli lodge in the majority of cases in the largo

caudal lobes of cattle, since in these most primary foci are found.

There is thus a close similarity between the distribution of the lesions

in tuberculosis and in contagious pleuro-pneumonia. Both have a

predilection for the main (caudal) lobes; both are unsymmetrical.

The difference between the hepatized portions in broncho-pneumonia

and pleuro-pneumonia are numerous and have been dwelt upon by

most writers. They pertain to the respiring portion or parenchyma as

well as to the interlobular and perivascular connective tissue. The

alfected lobes are very large and heavy in pleuro-pneumonia; in

broncho-pneumonia usually smaller than the normal collapsed lung.

The cut surface in acute pleuro-pneumonia presents a bewildering

variety of appearances, while that in broncho-pneumonia has a more

or less uniform appearance. In the latter the solidified parenchyma

is usually of a dark or light red color, mottled quite uniformly with

pale o-rayish or yellowish dots which represent the cellular infiltration

within the minute air tubes and around them in the connective tissue

find the adioining zone of alveoli. Only in certain cases tipon which

I have already dwelt at length are interlobular changes present which

mio-ht lead to confusion. Contagious pleuro-pneumonia seems to affect

nrimarilv the connective tissue framework of the lungs, secondarily

the parenchyma itself. There is present in aU cases an increase or

thickening of the connective tissue surrounding the air tubes and the

blood vessels which extends a variable distance into the connective

tissue between the lobules. This thickening gives rise to bands of a

firm texture and pearly whiteness. In severe cases the large vessels,

esoecially near their root, are sheathed with a zone of similar textui-e

and consistency. Not infrequently the dorsal mediastinum becomes

involved and the fatty tissue and the lymph glands become firm owing

to abundant infiltration of the tissue with leucocytes as well as to

exudation of fibrin. These lesions, which seem to be characteristic of

SSnouspleuro-pneumonia,mustbedistinguishedfromcertaininter-

loUilai changes which probably occur later and are very much like

those I have described as occurring in some cases of broncho-pneu-

mon?a We may find cavities in the interlobular tissue wholly or pai-t y

filled with fibrinous or gelatinous translucent plugs, precisely as in

broncho-pneumonia and probably due to the same causes-emphysema

aid stagnation of the lymph current and occasional infection with the

pneumonia bacteria from the mouth and throat.
^
Another feature of the changes going on m ^^^e tf

of the ^ esseis

first pointed out by Klebs in 1841, is the plugging of tl^e \ ems due to

an nSmation of the inner coat. The disease process extends from

^^imdS vein through the walls of jthehvtter to the inner coat. A

. Investigations Concerning Bovine Tuberculosis (Bulletin of the Bureau of Ani-

mal Industry, No. 7) , p. 00.
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deposit forms oa tlie diseased spots witliin tlie vein Avliicli partially or

Yviiolly occludes the vessel. It is a curious fact, lirst noticed by Klebs,

that the tlirombi occur only in the veins, althougli the connective
tissue around the ai'teries is equally involved. Tlio greater thickness

of the arterial coat may i^erhaps have something to do with this fact.

I have in vain sought for thrombi in the arteries accessible to ordi-

nary dissection. These may, and usually are, filled Avith dark clots

after death in acute cases, but they are easily distinguished from the
firmly attached thrombi.

It is this thrombosis or plugging of the pulmonary veins which
accounts for many of the changes which the j)arenchyma itself under-
goes. We observe, for example, on making sections through different
regions of an affected lobe at least three varieties of lesions: (1) the
very firm, granular, dark-red, and yellowish hepatization

; (2) the black-
ish hepatization or infarction, and (3) an osdema or filling up of the
lung tissue with serum. The infarction is probably due A7holly to the
plugging of veins. In all cases examined I have found a defiiiite rela-
tion between the size of the infarct or blackish tissue and the size

of the occluded vein leading to it. The granular heioatization and
the cedema are perhaps traceable in part to the interference with the
venous circulation, in part to the plugging and effacement of the in-
terlobiilar and perivascular lymphatics, and consequent rigidity of
the framework of the lungs, in part to the specific activity of the
unknown cause. The specific action of this agent upon the connective
tissue, the occasional entire absence of hepatization, leads me to
assume that the changes of the lung tissue proper, the hepatization,
oedema, and hemorrhagic infarction are all secondary changes due to
the disease of the veins and lymphatics which cause partial or com-
plete occlusion of these channels. If this be borne in mind the varie-
gated cut surface of pleuro-pneumonia lungs will be much better
understood, and the differences between contagious pleuro-pneumonia
and sporadic pneumonia, or even infectious pneumonia, due to other
causes more easily ascertained, especially as thrombosis of pulmonary
veins, has not been found, except as an accidental complication, in
other lung diseases.
Another quite characteristic feature of contagious pleuro-pneumonia

is the appearance of dead masses of lung tissue, of variable size, which
finally separate and many become surrounded with a connective tissue
capsule. These sequestra are recognizable as such if traces of the
dead lung tissue can be found. If the mass is broken down into an
amorphous fatty detritus, the absence of foreign bodies and of other
lung affections will usually decide in favor of contagious pleuro-pneu-
monia as the original cause.
The characters of contagious pleuro-pneumonia as revealed by bac-

teriological and microscopical methods are in the present stage of our
information concerning the causation of this disease of little use,
excepting m the hands of the skilled pathologist, Avhose final decision
as to the nature of any bovine lung disease will be made from all
available characters, macrpscopical as well as microscopical. There
are, however, several features in the diseased pleuro-pneumonic lun^
which are readily detected after attention has been once called to
them.
One of the most conspicuous features in a microscopic section from

a lung affected with acute pleuro-pneumonia is the presence of
intensely stained foci and lines. These lines, to which Prof. W. H.Welch called ray attention some years ago, are visible to the naked
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eye, and when viewed with a liand lens suggest by their peculiar curves

the contour lines on a map. They ai-o situated at the margin of

and within tlio inflamed connective tissue which sui-rounds the largo

A^essels and separates tlio lobules from one another. A closer exami-

nation of these lines indicates that they coincide with the boundaries

of the lobules and of the Individual lymph spaces of the interlobular

tissue. Under a high pov/er of tlie microscope they are resolved iiito

dense masses of leucocytes in various stages of degeneration. These

dense bands are presumably attracted to the connective tissue bound-

ary of the lobules and to the walls of lymph spaces witliin tlie connec-

tive tissue by the unknown cause of the inflammation, presumably

also the cause of the disease itself. The space between the lines is

filled with fibrin, in which very few leucocytes are found.

It is these lines which enable the experienced observer to pick out

from a number of slides those representing lungs affected with acute

pleuro-pneumonia. The sporadic pneumonia associated with interlob-

ular disease, which has been dealt with in the foregoing pages, also

shows certain deeply stained lines occasionally within the interlobular

tissue, but these are distinguishable in several ways. The band ot

leucocytes represents a closed wall within the interlobular tissue

around a lymph plug, which has become the nucleus of an abscess.

Outside of the leucocytic wall there is usually a zone of young connec-

tive tissue cells situated between it and the lobule proper. 1 he leuco-

cvticwaU does not appear on the very edge of the lobule, as m pleuro-

pneumonia. In broncho-pneumonia there is furthermore an entire

absence of cell infiltration around the larger bronchi and blood ves-

sels, whereas in pleuro-pneumonia the cell masses are as dense aiid as

abundant around these as in the spaces between the lobules them-

selves lu fact,itis the penetration of these cell masses into the inner

coats of the veins which accompanies the thrombosis so characteristic

of and peculiar to this lung affection. The masses of exudat^e which

appear in the dorsal mediastinal space, and involve the fat deposits

and the lymph glands embedded in them, present the same cell masses

?oimd in thi connective tissue framework of the lungs themselves.

A peculiar phenomenon which may be mentioned here is tbe lapid

and wholesale degeneration of the alveolar epithebum of that poitioii

S the lung tissue which is involved in oedema, probably because it

has lost iis elasticity by reason of the thickening and rigidity of the

interlobulL^ramework. In this tissue, infiltrated with serum, all or

neariy aU tL epithelial cells from the alveoli are packed with round-

sh bodies, all of the same size in the same cell but varying among dif-

ferent cells and in different lungs from 1.5 to 4 /on diameter. Ihey

are visible only in fresh tissue as pale bluish gray, homogeneous bodies

T^feTfXkincr uniformity, coupled mth their abundance m the cell

l^i^^^ hTlt strongly B\ggested foi^igii
1---^^^^^^^^^

but they were subsequently identified %Yith the S0;«alle^,3\fXver
or myeUn bodies, not uncommon in human sputum Y^^i^ howe. ei,

n,Pv vnrv in size in the same ceU and entirely fail to give one tne

J. +1 ^ ^,.^nici T'llia nnnpnrance would indicate uiaij culu uuu^ lo »
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remained for a time intact in a 10 per cent solution of caustic potasli.

Later on they assumed to some degree tlio bizarre outlines of tlie

myelin bodies of liuman siDutuni. There was apparently a peeling off

of the external layers of the bodies, or a partial uncoiling. These
bodies have no diagnostic significance, for cells contaiuing them may
be found in the lungs of healthy cattle, though in exceedingly small
numbers. By treating the fresh, liealtliy lung tissue Avith caustic pot-
ash to dissolve the cell protoplasm they can be occasionally detected.
Most probably they are the result of a certain disturbance of the
nutrition of the affected tissues. In broncho-pneumonia they may
be detected at times, but this kind of lung disease does not appear to
produce them in any abundance.
The hepatization of the parenchj^ma in broncho-pneumonia is read-

ily distinguished in microscopic sections, even with a hand lens, from
that of pieuro-pneumonia by its focal arrangement. Each minute
bronchus is plugged with cell masses and (iround it is a zone of alve-
oli similarly occupied. In the hepatization of pieuro-pneumonia this
focal arrangement is absent, and the alveoli are uniformly filled with
fibrin or a variable mixture of fibrin and cells, depending on the
stage of the disease.
In making a diagnosis between contagious pieuro-pneumonia and

sporadic pneumonia, based on the lung lesions alone, it should always
be borne in mind that the entire lungs should be subjected to exam-
ination. Attention should be given to signs indicating injury to the
chest wall, to the possible presence of foreign bodies, and to severe
inflammation of the air passages which may result from the aspira-
tion of irritant or corrosive fluids. Where these agents may be
excluded special attention should be paid to the condition of the
pleura and to the distribution of the disease, careful notes or
sketches being made of the lobes involved. Next in order come the
peculiar perivascular and interlobular thickening and the thrombo-
sis of veins. 1 This leads to local necrosis of greater or less extent
(infarcts), and finally to encapsuled sequestra if the animal should
recover. The different features of the hepatized and cedematous
portions of the lung tissue should be carefully noted. Lastly, the
peculiar exudation and infiltration in the connective and fatty tissue
of the dorsal mediastinum and of the embedded glands should not be
overlooked. With the microscope the peculiar dense cell masses of
the diseased connective tissue should be looked for and the nature of
necrotic tissue determined in case macroscopic appearances are no
longer reliable owing to hardening processes.

It should finally be borne in mind that the lesions of broncho-pneu-
monia and the interlobular changes which may follow it may coexist
with contagious pieuro-pneumonia, and that both kinds of lesions may
be encountered m the same lungs. Hence, great caution must be
exercised m expressing an opinion when only a small portion of the
lung-s are presented for examination, because only that portion which
is alfeeted with broncho-pneumonia may have been submitted
As regards the value of bacteriological examinations, it is safe to

concede that if tJie pneumonia bacteria are generally disseminated
throughout the diseased lung tissue, and more particularly in the
interlobular tissue, the disease is not contagious pieuro-pneumonia,
Decause in the latter the interlobular tissue becomes affected first, and

^^^^^^ taken not to confound mere clots with atlhesive thromhi Tnacute pieuro-pneumonia, after death, the arteries are usValfySndefwS^^^^
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is therofovc closed to the entry of bacteria, while in broncho-pneumo-
nia they are aspirated into the still normal interlobular tissue when
new iiortious of tlio lung tissue become involved by reason of some
great strain, producing interlobular emijhysema. In general, the bac-

teriological outcome must bo taken as one of the important factors in

a diagnosis until the true cause of contagious pleuro-pneumonia shall

havo been definitely recognized.^

GENKEAL CONCLUSIONS.

(1) Sporadic pneumonia of cattle usually appears as a broncho-

pneumonia, to which may be superadded emphysema and interlobu-

lar disease, the latter simulating contagious pleuro-pneumonia.

(2) Broncho-pneumonia in cattle is a comparatively rare affection.

It is probably in many cases caused by entry of fluids into the air

tubes during drenching. When secondary to tuberculosis, foreign

bodies, etc. , these causes are easily recognized at the autopsy.

(3) Of the nature of traumatic pneumonia, sometimes called transit

pneumonia, due to blows upon the thorax and injuries received on

board of ocean steamers, nothing definite is known.

(4) The bacteria of the swine-plague group found m the upper air

passages of healthy cattle are present, usually in pure cultures m
broncho-pneumonia, and are, to all appearances, responsible for the

interlobular disease and for the persistence and extension of the lung

disease. , . <.

(6) In lungs affected with contagious pleuro-pneumonia most ot tne

cultures made from the parenchyma and the interlobular fluids and

exudates remain sterile. In some cases, however, as might be antici-

pated, the bacteria of the swine-plague group are present.

(6) The bacteria found in bovine pneumonia are more frequently

provided with a capsule than those found in swine. Other differences

are not constant. . . .

(7) Outbreaks of septicemia and infectious pneumonia m calves

are probably in most cases due to highly virulent races of the same

group of bacteria.

DESCRIPTION OF PLATES.

Plate jy.-Dorsal or npper surface of the lungs of ^ cow, reduced to one-«^h

of theliuraSe a,«\t£emainor caudallobes; ^

bodies

ui» y>\y^ country by
as the statements appear improbable.



An. Rept. Chief B. A. I., 1895-96. Plate IV.

Portions of the Lungs usually affected in Broncho-pneumonia.
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Interlobular disease Myelin bodies





An. Rep't Chief B.A.I., 1895-96. Plate VI

Interlobular disease in broncho-pneumonia.





An, Rep't Chief B.A. i., 1895-96, Plate VII

Venous THROMBosiEs in contagious pleuro-pneumonia
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Fig. 3: Drawing of the cut surface of a lung affected with interlobular disease

(alcoholic preparation of case 1 ,
page 137) . The dense whitish bands, honeycombed

with cavities, are Avell brought out. The lung tissue itself was not hepatized.

(Natural size.

)

Fig. 4: Drawing of the cut surfaces of a similar case (case 2, page 138) . The cav-

ities in the interlobular exudate are quite large. Near the lower margin the

oiitlines of a lymph plug are visible.

Plate VI.—Fig. 1: Interlobular inflammation and exudation with formation of

abscesses from a case of broncho-pneumonia (lung No. oO, pages 133 and 133) . The
cut surface is shown in the figure. The lymph plugs which appeared in the inter-

lobular tissue are now surrounded by a yellowish layer of pus corpiiscles. Outside
of the yellowish zone, the grayish band adjacent to the lung tissue proper repre-

sents newly formed connective tissue. (Natural size.)

Fig. 3: From the same case. The cut surface of the lung tissue shows a very
wide, interlobular band, with cavities, and yellow, suppurative zones. Lung tissue
proper cedematous, not hepatized.

Fig. 3: The surface of the same lung, showing the filling up of the network of

lymph spaces under the pleura Avith coagulated lymph. The plugs formed are
easily removed after the pleural covering has been torn away.

Fig. 4: The cut surface of the main or caudal lobe of the lungs from a case of
broncho-pneumonia (lung No. 46, pages 123 and 133) . The so-called '

' marbling " is

quite conspicuous. The interlobular exudation causing this marbling shows, along
its course, enlargements in which the lymph plugs are in process of suppuration.
The absence of all thickening around the cut ends of the vessels should here be
noted. In contagious pleuro-pneumonia the thickening woiild appear there first.

Lung tissue proper hepatized. The fine mottling of the parenchyma due to
broncho-pneumonic foci is quite distinct in some lobtiles.

Plate VII.—Thrombosis or plugging of the principal vein of one of the main or
caudal lobes. From a case of acute pleuro-pneumonia. The vein is slit open at a
point where it sends off a large branch, which is shown laid open below. The inner
coat of this branch is discolored, mottled with yellowish spots, indicating the
presence of dense masses of leucocytes. The thrombus or plug is shown partly
adherent. The great thickness of the wall of this vein is shown on the cut edge
below. Above, the large plug is shown completely occluding the main stem of the
vein. The entire mass of this lobe was undergoing necrosis.

TWO VARIETIES OF THE TUBERCLE BACILLTJS FROM MAMMALS.
Til© assumption that a pathogenic species, so called, does not contain

within itself a greater or smaller number of varieties Avith which bac-
teriology tacitly started out about fifteen years ago has been fairly
well demolished up to the present time. Varieties have been found
among nearly all of those specific forms which have received a con-
siderable amount of attention. Even the tubercle bacillus has been
drawn into the circle of specific forms existing as varieties by the
work of Maffucci on tuberculosis in fowls. The sharp distinctions
between mammalian and avian tuberculosis which was thereupon
drawn prevailed for a time, until recently matters have become more
complicated. Koch's remarkable monograph stands on the ground of
the unity of the tubercle bacilli which he obtained from human beings
as well as from a variety of mammalia. Few investigations appear
to have been made subsequently v/ith cultures directly obtained from
a case of spontaneous tuberculosis or from guinea pigs directly inocu-
lated with tissue from such a case. In the study of tubercle bacilli
which had been cultivated for a variable period of time and passed
from hand to hand the element of saprophytic modification entered,
which has some effect upon the virulence and the cultural and per-
iiaps morphological characters of the tubercle bacillus.
The subject as it has been left by some recent writers seems to point

to the existence of tubercle bacilli of varying virulence, which brid!?eover the original chasm between the avian and the mammalian cul-
tures, and which tend to wipe out the specific difference between these
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W Kruso^ gives tlio liislory of four cultures—one from Pausini

(Naples), isolated from tuberculous sputum after havingbeen passed

through a guinea pig; one from Armanni, isolated in the same man-

ner- one from Sanfelico, isolated from tubercles in the lungs of cat-

tle and one from Straus, of Paris, the origin of which seems to be not

positively known. These four cultures failed to produce more than a

local disease in guinea pigs. In two out of twelve rabbits miliary

tuberculosis of the peritoneum was produced after intraabdominal

iniection Fowls were infected quite regularly by intraperitoneal

injections. These cultures are therefore regarded by Kruse as belong-

ing to the avian variety.
2- # +1 ^

Pansini^ isolated tubercle bacilh having the character of the avian

variety from a human being and from cattle after passing the tuber-

culous products through guinea pigs. Pansini further finds that

avian bacilli may occasionally produce tuberculosis in guinea pigs,

and finally concludes that transition forms do exist.
. , „i«

Fiseliel"^ is also inclined to look upon the avian and human tubercle

bacilli as not sharply separated. His work does not, however, show

that he studied cultures isolated by himself.
i.. o .i^f

Johne and Frothingham* have reported what appeared to be a dif-

fuse tuberculous infiltration of the mucous and submucous tissue of

tfe intestines in a cow, quite different in ^P.P^^f
characters from those of the ordinary bovme tuberculosis. Untoi-

toatSy, cultures did not succeed and
^^^^^^^'Z'^'^^^^^^

o-uinea pigs failed to produce even a local lesion. The authois aie

rncnned'^to look upon the case as an infection
^J^J^^^^XtWyFrom these citations it becomes evident, I think, that more stuay

of theVbercle bacillus is needed. I do not deny that the time spent

in such luidy may l3e regarded as wasted by those who, as it has been

recSv ep tomL^^ think that the fruitful discovery of Koch has

WsteSlf in staining tubercle bacilli. However academic much

SSs wmi 1^^^^^ i^om this standpoint, it is incumbent upon us

fa keelTl nSo^^^^^ the tree of knowledge without ookmg to

SiTeTenfed ^1-d serum, but

brause both^^^^^^
fromthetime they were isolated

qTestlonX concluding portion of this paper will amply show.

The .ource of one <^thec~^ an ajv^

' Ziegler^s Beitrilge, Xll (1893) , p. 544.

^Deutsche Med. Wochcnschr 1894 p G94

»Fortschritte cler Medizin, X (ly-'.-r^. P- 'tvi nSOl^ d 438. The Veterinary Mag-
4Deutsche Zeitschrift f . Thiermedizm, XXI (IbJo)

,
P- ^<>o.

azine, January, 189G.
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extensively studded witli small tubercles, but the spleen and kidneys
were free from disease. The lungs were permeated uniformly with
tubercles, evidently of hematogenic origin. Ulcers were reported as
having appeared on the animal before it died. The owner of this
.animal, who had kept it as a pet, had succiimbed to tuberculosis soine
time before. It is highly probable that this animal had contracted
the disease from its master.^ The culture was obtained as follows:
A particle of lung tissue was removed and kept in a sterile dish in

the refrigerator until May 16, when an opportunity was found to inocu-
late with it two guinea pigs by placing small i^articles under the skin.
The further historj^ of these animals is given to illustrate the relative
virulence

:

May 16, 1894. Nos. 174 and 175. Inoculated.
July 26. No. 174 ( original weight, 380 grams) . Chloroformed two and one-third

months after inoculation.
Enlargement and caseation of kneefold, axillary, and reti'operitoneal glands of

inoculated side. Other glands, including cervical, bronchial, and retrogastric
glands, enlarged and fii-m. Spleen very large and containing multiple tuberculous
foci. Liver large, shows a small number of necrotic patches and many grayish
translucent foci. In lungs many grayish tubercles, some with necrotic center
August 29. No. 175 dies to-day, after three and one-half months.
In this animal the liver was extensively necrosed; the spleen affection less

marked. The lungs wei-e dark red and contained a considerable number of rather
large (3 to 4 mm.) tubercles, which are mainly grayish translucent in appearance.

These notes show clearly that the tissue inoculated was much less
virulent than is the case with tuberculous matter fi-om cattle. The
latter is usually fatal in four to six weeks to guinea pigs weighing 300
to 400 grams, provided tissue be inoculated in which the'disease process
is still active.

Cultures were made on blood serum from tubercles in the luno-s
spleen, and liver of No. 174. A month later none had shown si"-ns*of
life. On September 17, fifty-three days after the inoculation of the
tubes, a lung culture and a spleen culture sliowed distinct sio-ns of
growth m one or more places, and the bacilli were found to ag-ree
morphologically and tinctorially with tubercle bacilli.
The cultivation of this organism in two parallel series from spleenand lungs presented no special difficulties. On serum from cattle thegrowth after the second generationwas fairly vigorous. It developed

into a thm uniform expansion over the surface of the serum whichassumed the appearance of ground glass. When the bacilli weremassed together with a loop the mass had a distinct straw color Itwas neither dry nor veiy brittle. When it reached the condensationwater it soon covered this with a uniform membrane resembling tissuepaper, and even pushed itself some distance above the fluid alSng the

Si? fo ^"-'I^T Y^^- ^ P^^^^^^ «f '^^^^^ usually |:,ffi!p*nt for the full development of a culture. When the fifth genera-

^ZS^tT^trekr" '''' ^ whitish growtl.

In th^ earlier generations some tubes of serum would fail to favorthe multiplication of this bacillus, while other parallel cu tures wSesjiccessful. In those tubes in whjchJhe_growt^^

tnlPrif''^^} ^i''^^'
si;iperintendent of the National Zoological Park at Washin--
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ix discoloration would appear by wliich the growth became brownisli

in part Thin discoloration is an indication of tlie death ot the bacilli.

Transferred upon distinctly alkaline glycerin agar, a rather feeble

niultipliiJation took place after the fourth or fifth generation. Multi-

plication on the surface of glycerin bouillon, at first very slow, be-

came after a few generations quite vigorous. The membrane formed

has a peculiar structure. It is composed of a number of disk-shaped

whitish bodies about 1 to 1.5 mm. in diameter, each representing a

center of growth. These disks loosely adhere to one another and leave

sr,aces hero and there. The entire membrane thus resembles heavy

?ace hi TgenZl way. The rapidity of growth on alkaline glycerm

bouillon is shown by the following notes:

December 31, 1894. Flask inoculated by transferring a piece of membrane 4 to

5 inm. across. . „
January 3, 1895. Membrane now 10 mm. acioss.

January 16, 1895. Membrane now 35 mm. across.

Latterlv this "lace work" on bouillon has attached to it very thm

T)aT3erv membranes or expansions from 1 to 2 cm. m diameter.

^ ?o teS the pathogenic' power of the pure ^^^l^^^?,'
J^^.^^.f.^^^X^!;

were inoculated on the right side subcutaneously October 31 from a

serum culture 29 days old (second generation of lung ser es) Each

anYmal received a quantity of the bacilli which could be held with a

small loop.

TSTn oq^ Male weisbt 570 grams, inoculated October 31.
.

November 16 Alie^led sclr at seat of inoculation. .
Subcutaneous mmtration

on?-fmirthTnch thick over an area three-fourths of an mch m diameter. Neigh-

boring kneefold glands as large as beans.

corresponding glands of opposite
J^i^^^^^^ Liver sprinkled

twice normal size. .
Contamsmany whitash and^^^^ .

matu?e and probably due to some in3ury.

Two guinea pigs were inoculated subsequently with the seventh gen-

pvntion of the serum culture from the lung series.
_

M 1895 Guinea pig No. 353, male, weighing 510 gra,ms receives into

March lo, 1895. Lrume^
^niil ^-nwth from a serum culture 15 days old.

_

'"Kh fs Tfi'm aW fieJotthS an Inch in diameter at seat of moc-

snfoSS™ Nefest ^neeto^^^^^^^^ a gan

May 30. Found dead to-day. ..(J^^^^^^.ff.^^^ <riands in kneefold and an

cisely the same way as No. 3p3.
pnlarcement of kneefold gland.

^Sffll\»r.?pJ«?tec,'Sy^^^^^^^^
-1-ficial, scab with very

contain necrotic foci. Small f^^i n gland^^^^^^
L^^^r permeated

peritoneal glands. Spleen f^^e,
ccmtjuns nm

^^^^ ^^^^ congested,

with yellow masses of dead tissue, btaineci beium

A few gray tubercles in them.
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II.

The source of the other culture was a tuberculous bull. The disease

was one of loug standing. It started in the lungs, and secondary
infection of the throat glands and generalized infection had already
taken place.

Two guinea pigs were inoculated with small bits of the recently
diseased hyperplastic retropharyngeal gland:

October 20. Nos. 233 aud 233 inoculated.
November 28. 233 quite ill; chloroformed. On the inoculated side (right) a con-

cave ulcer with caseous base. Nearestglands large, necrotic, firm. Corresponding
glands of opposite side contain minute foci. Spleen very large; contains large
areas of necrosis in addition to many isolated foci. Fully one-half of liver tissue
necrosed. Lungs contain many gray tubercles; a few with necrosed center.
December 1. No. 232 chloroformed. Lesions less advanced. Evidence of a

retardation of the disease. Bronchial glands quite large, but lungs free from vis-

ible tubercles.

The tuberculous tissue had thus the usual virulence when compared
with tissues from a long series of other cattle tested in the same way
during the past eight years. From No. 233 cultures were made on
beef's serum. Repeated subsequent examination of the cultures
showed that growth had not taken place. Finally, on January 19,
1895, one of the serum tubes showed evidence of growth. A consider-
able number of minute, grayish, cohesive bodies were found on the
surface of the condensation water and in the bottom, none larger than
a millimeter in diameter. These were crushed on coverslips and
stained and found to be composed of tubercle bacilli.

The further cultivation of these organisms upon blood serum was
attended with great dilficulty. Only the feeblest increase of the trans-
ferred bacilli could be noticed on the surface of the serum. More
favorable than this was the surface of the condensation water. In a
number of tubes delicate patches of growth appeared on this, which
responded to the specific stain for tubercle bacilli. These patches
soon became brownish on the margin, an indication of disintegration.
After many failures to carry the culture beyond the second genera-

tion, which in itself was very feeble, I finally succeeded by returning
to the original culture, removing some of the minute specks from tlie
surface of the serum and rubbing them upon the surface of some fresh
dog's serum. This original culture was now 4 months old. Within a
month after the inoculation of the fresh tubes a very faint ground-
glass-like appearance of the surface of the blood serum could be noticed
which was in fact made up of tubercle bacilli. Thereafter the con-
tinuance of the culture presented no special difficulties, althougli the
growth remained quite feeble as compared with the Nasua culture.
The success in at last continuing the growth of the bovine tubercle

bacillus enables me to compare its virulence with that of the Nasua
(presumably human) bacillus directly on cattle.
The latter had already been tried, but with negative result:
November 19, 1894. A yearling bull (No. 296) was inoculated as follows- A

feebly clouded suspension of tubercle bacilli from a blood serum culture of 'the
iVa,swa bacilli 19 days old was made, and this injected into the thoracic cavity by
Dr. bchroeder. The place chosen by him was the space between the sixth and
seventh ribs on the left side. The temperature, taken twice daily, remained normal

found
^ ^"^^^ 30, 1895, when the animal was killed. No trace of tuberculosis

The experiment was now repeated by inoculating two heifers under
as nearly the same conditions as possible, one with the bovine, the other
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with the Na.sua culture. At the same time four guinea pigs were

inoculated, both to determine the relative effect of the two cultures

npon them and to liave them serve as controls upon the cultures used.

TUo cultures used had been prepared on April 22 by inoculating

dog's serum. A fairl}^ satisfactory growth had appeared by May 2, at

which time suspensions were made in sterile bouillon and kept in the

cold until May 4, when the inoculations upon cattle were made. The

cultures injected were thus made under precisely the same conditions

as to medium and age of growth. The only exception to the uni-

formity of conditions was that a slightly denser suspension of the

Nasua bacilli Avas used for the injection, a condition which strengthemj

rather than weakens the inference deducible from the outcome:

Heifer No. 300, May 4, 1895. About 2^ years old. Common stock. In very good

condition. To-day this animal received, witli a hypodermic syi-mge, into the right

thoracic cavity, between sixth and seventh ribs, 4 c. c. of a suspemion of ^a.,ua

bacilli in sterile bouillon. The inoculation made by E. C. Schroeder M D V.

No symptoms of disease were noticed in this animal, and it was killed Jnne 2,

,

fifty-four days after the inoculation. At the autopsy no lesions were found, after

^ nSer No'^284; May 4, 1895. About 2i years old.
_
Of common stock and in very

eood condition. This animal was inoculated precisely as the precedmg, with the

fame quantity of a suspension of the bovine baoHli m bouiUon. The suspension

in this case contained probably fewer bacilli.

For the foUowing notes I am indebted to Dr. Schroeder, as I left

Washington early in May:

Mpv 24 Heifer aborted. Foetus about 7 months old.

May 2?: Membranes had to be removed. Heifer has lost appetite and is growing

*^?une l-'lSmal extremely weak and emaciated. Expiration accompanied with

a grunt. Back arched. Hind legs drawn forward under the body.

June 6. Heifer rapidly growing worse, but still on her teet.

Jnne 8. Found dead this morning.

The autopsy notes of Dr. Schroeder show a case of acute miUary

tuberculosis. All the lymphatic glands, including those of the limbs

(Sioulderand flank), were permeated with minute necrotic foci of a

SryeUow color. Some glands, such as those.m the thorax, were

n^TiQ^rlonblv enlaro-ed owing to the tuberculous infiltration.

'
The set/e^ e^r^^^^^ in the thorax as might ha^e been

anticipatid The pulmonary pleura of the right side is uniformly

but loSely adherent to the ribs and diaphragm, and covered with

depos^te of ' minute tubercles. At the seat of the inoculation the

DleuS is fuUy one-half of an inch thick. The right lung li>TenBmic

Permeated with small necrotic foci and does not collapse. The left

bm- thouoh not adherent, is in the same condition as the nght.

?i;e pSfeaiShim is completely adherent to the adjacent lung tissue.

In the kidney tubercles are numerous m the cortex.

The ovaries and udder are apparently normal to the naked eye

Tn the uterus there is nearly a liter of turbid yellowish fluid of

offensWe ocfo^^ The mucous membrane hyper.Bmic and streaked with

"^:S"bacim were found byDr Schroeder in coverglass prepara- I

tions of the crushed tissue of several J^n^P^/J.^?'^^^^^ and hard-
'

From portions of tissue reserved for ^
^^^^ilt o^^

ened in alcohol sections were made, and the lesult ot tnc micio.coi
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They were about one-half of a millimeter in diameter and each ijre-

sented a small number of darker points, the necrotic centers of the

agglomerated tubercles. In each lobule there were twenty or more
siich agglomerations visible on the cut surface. These tubercles Avero

made up of the usual cmbiyonal connective tissue, with a decided ten-

dency toward nxiclear disintegration. Giant cells were veiy rare.

Tubercle bacilli numerous.
Sections of one of the mediastinal glands, which was quite large,

showed xery many tubercles with central necrosis well under way.
The tubercle bacilli were exceedingly numerous, but giant colls very
rare.

Sections of liver tissue showed a few small tubercles pi'ovided with
one or more giant cells. The bacilli were also very numerous.
In the kidnej^s there were numerous tubercular foci appearing in

the main in the coi'tical iDortion, sheathing the minute arteries. Giant
cells were very rare, and tubercle bacilli only occasionally detected.
In sections of the lower superficial cervical gland (shoiilder gland)

a number of agglomerations of tubercles were present, showing decided
central necrosis. Giant cells were rare, but tubercle bacilli exceed-
ingly numerous among the disintegrated nuclei.
The tubercle bacilli were thus most numerous in the lymphatic

glands examined and in the lungs, the original place of deposit. They
were fairly numerous in the sparse liver tubercles and quite rare in
the foci in the kidney. The glands in this case, as in the natural
disease, are evidently least able to resist the encroachments of the
tubercle bacilli.

As regards the lung disease, I am unable to state whether the count-
less foci were due to the injection of the suspension into a small air
tube and its dissemination into the alveoli, or whether the main dis-
tribution occurred through the blood vessels.
The case is of interest because miliary tuberculosis in a generalized

acute form seems rare in cattle. I have never seen a case myself.
It is probable that the number of bacilli injected are responsible for
this form of the disease, inasmuch as they appear to have overpowered
the animal before the mechanism of resistance and reaction could be
brought into play. This may also account for the general scarcity of
giant cells, which embody the reactive power of the individual and
which are quite invariably present in the natural disease.

In view of this rather startling difference between the effect of the
JSasua and the bovine culture upon cattle it may be claimed that
possibly certain conditions may have favored the bovine bacillus—such
as pregnancy While I am not inclined to lay much stress upon this
possibility, I hope that the inoculation experiment may be repeated
soon before the prolonged cultivation shall have caused an attenua-
tion or modification of the original virulence.
The results of the comparative inoculations"upon guinea pigs simul-

taneously with the cattle are also in favor of the greater virulence ofthe bovine culture. It should be stated here that in testing the com-
parative pathogenic or invasive power of bacteria the most susceptibleanimals are of least value. It is only in the more refractory animals

thfa? ^''i'® •
^^^'"^ ""PP®^^ '^^^^^^ a better insight intothe degree of virulence or into any specific tendencies.

sub?iSeoSv o"^^^'y
"^^^Shing 313 grams, male, receives

No.383,weigh-
No. 382 was found dead on the forty-seventh day. The lesions did not present
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any inarkea pecnliaritieB. Besides the local ulcer, the lymph glands were large,

choesy but still firm. The spleen is very much cnlarwd, infiltrated, and has

necrotic patches. Liyer almost entirely necrosed. In both lungs a moderate

number oU tubercles, some with necrotic center.
_

No 3S;} was chloroformed on the fifty-fourth day. The lesions were much less

severe but more advanced, some glands having disintegrated foci. Liver with

irregular s iirface ; necrosis slight. Spleen extensively involved. Lungs contained

amodcratenumber of tubercles, as in No. 382.
,

Bovine calture.-May 3: Guinea pig No. 384 weighing 313 S^^S'^^l^v^^^^
0.5 c. c. of abouillon suspension of tubercle bacilli subcutaneously .

No. 38o, weigh-

ing 340 erams, male, receives the same dose. ^.,1,1 -u

No 384 died on th^ thirty-ninth day. The disease appears on the whole much

moreintense than in the preceding cases. The spleen, liver, and lungs are severely

^tliicU^cl^on^^^^^^ day with nearly the same lesions, but less pro-

nounced probably because the disease had run a more rapid course.

WithouUnS ^^Pon these inoculations as. mdicatmg a difference

in de'reTof viruleLe, I still think that in these cases this difference was mam-

fested both by the different life period after infection and the lesions. Thus:

No. 382 (Nasua culture) lived forty-seven days.

No 383 (
Nasua culture) chloroformed on fifty-fourth day.

No 384 (bovine culture) lived thirty-nine days.

No. 385 (bovine culture) lived thirty-one days.

Nearly a year after these comparative tests the virulence of the

two cultures was again tried upon guinea pigs and rabbits. Ihe

bovine and the Nasua bacilli had been cultivated on the same sub-

stilta! fn the same thermostat, and the cultures simultaneously

renewed every two or three weeks.
, . , -i»r i, ,1

On Marlh 20, 1896, cultures on dog's serum, inoculated March 4

and now presenting quite a vigorous growth, were used to make sus-

SpnJoT^^ in sterile bouillon. The suspension of the bovine bacilh

ToZZVot'Zm^^^^ particles, that 'of the iVasm culture of some-

what coarser clumps which it was impossible to reduce.

Babbit NO 2, weighing 1 800 gr^^^^

intoaneaiTem; r^!'''!' ^S- ^' dead on the sixteenth day,
suspension into »V5LlTWorehatr f^6S emboUc tuber-
althongh not manifestly 11 betorehand^

„ere dSsely studded with tnberoidons

LtTa»^S^S^ni'^^rs%J&

"SJLf^oS'We^wl'^trS'^
indicative of fatty degeneration. ^ . .^^ chloroformed
Rabbit No. 2 remained active until the^^^^^^

^^^^^^ ^^^^^

to close the experiment. The onlj ti aces or
^^^^ the left lobes, a

some search were a mmiite t^^bercle on latgal ecl^e or^
^^^^^^^

second 1--- t-nsjucent
^^^^^^^^

and a f-yish hepat^
^^^^^^^

rceTofdiltleln^S^ about 500

with younger animals. I shall not enlarge upon tn^^^

^All the guinea pigs had
Tlthough the autopsy notes

P^'f^f.^Jf̂ S'o^f^^^^^^^^
been used sometime before to test the stiengtn oi

suspension, subcutaneous.
Guinea pig No 176 received 0.5

f^'^^^"
intra-abdominal.

Guinea pig No. 171 received 0 2 c c.ot tne Dovme hu^^^
subcutaneous.

Guinea pig No. 102 received 0. < 5 c. c of the
^^^^ intra-abdominal.

Guinea pig No. 150 received 0 3 c c o^^^^^^^^ invasion of the
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No. 150 died on the forty-second dciy. Moderate tubercle eruption on perito-

neum; spleen and liver only slightly affected. Lungs contain many minute
tubercles.

The tliscrepancj'^ between this and the pi-eceding inoculations on
guinea pigs is only apparent. In the Nasua animals the internal

changes wore comparatively slight when compared witli those of the
bovine cases. The early death of No. 102, associated with marked ema-
ciation, may be due to a more poisonous action of the Nasua bacilli,

or, perhaps, to causes unknown. Further observations must be made
on this point.

This experiment reveals a striking difference in the pathogenic
power of the bovine and the Nasua bacilli on rabbits. It sIioavs as
before a greater invasive power toward guinea pigs, coupled Avith more
extensive necrosis of the invaded organs and tissues. The virulence
does not appear to have been appreciably reduced by time in case of
either culture.

Experiments to determine any difference in the thermal death point
of these cultures have still to be made. They are important from a
practical point of view, since there does not exist up to the present
a strict unanimity upon the lowest thermal death point of tuber-
cle bacilli in milk. The greater resistance of the bovine bacilli to
the bleaching action of II2SO4 leads me to anticipate a greater vital
tenacity of these bacilli toward heat.

MORPHOLOGY.

Nothing has thus far been stated concerning the morphology of
these bacilli. This is discussed most easily by comparing them Avith
each other.

Coyer-glass preparations from parallel cultures were prepared by
staining them for five minutes in carbol fuchsin and immersing them
for about thirty to forty-five seconds in a 10 per cent (vol. ) solution of
sulphuric acid.

In serum cultures of the early generation about 2 weeks old the
Nasua bacilli were quite uniform in size, about 2 /< long and slightly
curved. In cultures 5 to 6 weeks old the bacilli had lost the regular
outline to some extent. More deeply stained roundish bodies appeared
within them though not regularly so, and slightly distended them.
Phey Avere also longer, fully 3 yu at this time.
On glycerin bouillon cultures 3 weeks old the bacilli Avere perhaps a

trifle larger than those on serum. Some were irregular and contained
occasional bodies more deeply stained.
The bovine culture presented some features quite different from

those of t)xQ Nasua culture. In cultures about 2 weeks old the bacillitaken trom the condensation water of serum tubes were nearly straight
rods, not more than 1 to to 1.5 in length and about as thick as theNasua bacilli. Many bacilli were' swollen in the center or at one endand approached oval cocci in appearance. Degeneration was manl-
iest In the original culture from the guinea pig 21 months old thebacilh appeared noA^; 2 to 3 long. They were^quite thick, not d s!tinguishable readily from the Nasua bacilli.

In later parallel cultures the morphological differences were per-haps more defined and therefore more striking
^

Novemb^^^^
'^'''"^^'^

^^J^^^^'
^2, 1895, Avere examinedJNovembei 2. ihese cultures represented the eleventh of the bovine
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and the fifteenth of the Nasua series, the date of the original Nasua

culture being July 17, 1894; of the bovine, November 28, 1894.

Cover-glass preparations dried, heated, stained in carbol fuchsin,

and decolorized in II.SO., presented the following features:

Bovine bacilU, short, straight, deeply stained rods about 1 /u long.

In size they were quite uniform, varying perhaps from 0.8 to 1.2 jj.

With a magnification of 1,000 diameters, the rods were shown to be

not very regular in outline. In some, one end tapered sbghtly; m
others the central portion was slightly swollen. The bacilli were

in masses or clumps; isolated ones not very abundant. Stam held

after an exposure to HoSOj for thirty and sixty seconds.

iVasita bacilli: Rods slender and more or less curved like the arc

of a circle Adhering to one another, side by side, in the usual Avell-

known manner. In length they varied between 2 and 4 /x, the majority

being about 3 In outline they were not very regular, ends sopie-

what tapering. Staining well retained after an immersion of thirty

seconds Partial decoloration after an immersion of sixty seconds.

In this brief description it will be noted that the bacilh m these two

cultures difEer in form, length, and in the capacity to retain the stain

in acids. These difEerences have thus maintained themselves and

have perhaps become more accentuated withm the period ot a year.

Anvone after one examination would be able to recognize the one or

the other culture. It is not a difference of more or less, but one ot

^^Parallel cultures on dog's serum were again compared February 12,

1896, when 8 days old. In these the same differences were present.

No change had taken x)laee.

At this time the growths on the surface of the serum were easily

distinguishable with the unaided eye. 'rheJastia culture had a

decidedly whitish cast when the masses of bacilli had become enlarged

into clumps by continued growth. They were not easily l^roken up

but when transferred to fresh serum persisted m cohering as httle

^""The bovine culture spread more evenly over the serum and formed

an incoiispicuous membrane, having the appearance of ground glass

Se platinum loop passed over the surface brings with it a soft mass

having little cohesion, and is easily spread oirt on a fresh surface

These differences are of minor significance, yet they are of some

vahTe sLce cXtlier factors likely to cause differences were eliminated

%?4^ntuf" ttart"ne bacilli were different from the

^L^baci^li in nearly every cultui^
-'^^^S'st \n

Ipss curved This difference was also manifest Preparations oi a

bovinreiSure isolated in 1886, which were restained for this purpose.

Xrthei^e bacilli from a ciTlture of human tubei;cxilosis from Dr

Imdeliri^irresembled the Nasica bacilli and differed from the

numbei'of important questions^are raised tl-s^^^^^^^^

-is=ck»isi:s^^^^
but one race adapted to the bovine body.'' ._

Koch, in his deservedly renowned monograph states tha^ h^

vated through a number of generations t)^^^^^;^^^^,}
.^^^^

head of cattfe. Of these four were obtained direct!} and seven
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rectly through guiuea pigs. Ho tacitly regards tliese as identical with
those isohited from man and other mammalia, and we have no reason
whatever to doubt his observation or judgment on this subject.

Kruse and Pansini, already quoted, describe what appear to be
avian bacilli isolated from cattle.

Observers everywhere have experienced great difficulty in obtaining
cultures of tubercle bacilli from man and animals. Only occasionally
have they been successful. This may be ascribed either to want of
skill in observing the precise conditions necessary in cultivations or
else to an initial difference in the bacilli themselves, in virtue of which
some are cultivable, others not. I am inclined to the second explana-
tion, namely, that bacilli differ. The cultures which I have described
demonstrate this in an unmistakable manner. Unless this were so it

would be dif&eult to exjjlain why, in bovine cultures made in 1886, I
should have obtained cultures from two organs of the same guinea
pig, and why this same thing should have happened in the Nasua
cultures. And yet in spite of very numerous efforts I have obtained
during the past eight years only these two cultures from guinea pigs
which had been inoculated >vith tuberculous tissue from cattle. It
would appear from the bacteriological standpoint that slightly differ-
ent races of tubercle bacilli have been obtained from cattle. It is,

however, not possible to determine definitely whether or not some of
the easily cultivated and more or less attenuated bacilli were respon-
sible for the disease process and not accidentally present. But any
tubercle bacilli isolated from cattle which did not produce tuberculosis
in guinea pigs should arouse our suspicion, since tuberculous tissue
from cattle has always produced a generalized disease in guinea pigs.

It is difficult to assign any trustworthy value to differences mani-
fested on culture media where the length of time during which the
bacilli have been subjected to artificial cultivation is not known.
Whatever value may be attached to differences manifested by absence
of growth on one medium and vigorous growth on another must be
derived from the earliest generations, owing to the peculiar adaptation
wluch the tubercle bacillus undergoes. Thus the bacilli obtained from
Dr. Trudeau failed in a number of trials to grow upon blood serum
while the Nasua bacilli in parallel cultures did just the reverse—grew
well upon beef and dog's serum, but very feebly on glycerin agar This
difference might be considered sufficient to establish a variety, but I
believe that It is due to the slow adaptation to certain culture media
(ag^ar) by which the power to grow on other media (blood serum) is
forfeited. '

This may perhaps account for the difference observed by Trudeau
between two cultures. ^ One culture had been isolated by himfrom the lungs of a case of miliary tuberculosis and had passedthrough three generations only. The history of the other culture Avasxinknown, but it was regarded as an old one. The first culture grew
typically upon g ycerin agar in the form of dry scales and abun-dantly upon potato. The growth of the second upon glycerin agarhac the consistency of thick cream. Upon potato it failed to grow'
1 his failure may have been the result of slow adaptation to gl/cerin

^^11
were to take as guides the behavior of the earliest genera-tions of tubercle bacilli toward different carefully and imiformfvprepared substrata, some important facts might theVebv foe SoTedon the different degreesof_s_aT^ojA^^ the^tuWe

'Proc. N. Y. Pathol. Society, 1890, p. 75.
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bacillus. That such degrees exist is demonstrated by the two cul-

tures I have described. It may also be read between the lines of the

writings of others. Thus Weyl describes a successful culture on glyc-

erin agar directly from the tiibercvdous spleen of a dog.^ Kitasato

obtained cultures on the same medium directly from sputum which

grow at first atypically, but typically after four weeks.='

Passing now to differences in the manifestations of the human and

the bovine disease we have at the outset the name PerlmcM to empha-

size a difference which is perceived by the naked eye. The nodular

affections of the serous membrane strongly reminds one of altec-

tions duo to animal parasites. Next comes the predilection of the

disease for lymph glands, as in tuberculosis of infants and children.

The lun"- tissue is in many cases intact, so also the intestines, though

the bacilli have evidently passed through them to the associated

^^IiTtlie bovine disease,^ the lung disease starts as a rule in the large

caudal lobes, those in which we might suppose the tubercle bacilli to

be deposited most easily. In the human adult the cephalic lobes in

which we might suppose the fewest bacilli to be deposited axe most

commonly the seat of the disease. Any catarrh of the air tubes does

Bot precede lung infections in cattle, although this is started up after

the tubercles begin to bulge into and partly occlude the lumen of the

affected air tube The tubercle bacilli of cattle are furthermore not

inclined to multiply in the catarrhal secretions of the air tubes oi the

bronchiectatic cavities found so often in lungs extensively involved

An examination of the mucopurulent contents of air tubes frequently

fails to reveal tubercle bacilli, though there may be advanced disease

This indicates a less saprophytic tendency than is manifested by t e

bacilli in human tuberculosis. In fact, it would seem that ^itli the

continued opportunity afforded by the human tubercle bacillus to

miSl? n the products of cavities and air tubes practically shielded

Som any adverse influence of the body cells, and the opportunity

wSi suybaciUihaveof being transmitted and P^'oducing disea^^^^

hi others, varieties of bacilli might arise requiring special cond t ons^^

such as bronchial catarrh, for their successful location and furthei

'""DifferenceTbetween human and bovine tubercle bacUU might thus

hp med?cated from the differences manifested by the disease process

Any cto which mai that this difference is due to soil and no

to the badlli is one-sided, because it overlooks the biological fact that

L effect is mutual and that change of soil or en^nmeu^^ meari in

the end modification of the organism and the formation ot vaiieties.

The ?rLS sSiA^eness of the tubercle baciUus to change of media^

Sie difficulty^^^^^^^ au artificial growth started-signifles that « e

trlsiSS of certain bacilli from one species to another might

encorter^^^^^^^ still greater tl-n in the ciM^^^^^^

tubercle bacillus is properly regarded as a P'^^^5^;^«^^^Saii''4'^'/'^^^^^^^^^

'Centralblatt f. Bakteriologie, VI (1889), p. 689.

l^SStl^lf^iii- bovine tuberculosis M^^^^^ Bureau of

AnSSustry, U. S- Department of^ A^^^^^^^ on
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conditions. This is particularly true of protozoa. Thus the hsema-

tozoa of malaria fail to develop in lower animals. Those of Texas fever,

though extremelj^ virulent to cattle, are harmless to other animals.

Tlie same may be true to a less degree of tlie tubercle bacillus. Vir-

ulence toward one species in such organisms is no criterion of its

invasive power toward other species. This must be determined

exi3erimentally or by the absolute identification of the causative

organisms in the two allied diseases.

This subject has to-day assumed considerable importance, owing to

the possible relation of bovine to human tuberculosis, especially

among children. That much of the tuberculosis of infancy is due to

infected milk is urged from many quarters, and much perturbation in the

public mind has been caused by it. I have endeavored to trace in the

recent literature of this subject some evidence for or against the claim.

KosseP reports upon 22 cases of fatal tuberculosis in Avhich the lung
infection predominated and in which an independent tuberculosis of

the digestive tract appeared in but 1 case. In 14 other cases in which
death was due to other causes caseous foci Avere found in the bronchial
glands in 10, in the mesentric glands in 4 cases. Bearing in mind the
habit of infants and children to put things of all sorts into their mouth,
an infected environment would furnish as good an o]3portunity for
food infection as milk. Kossel does not even touch upon the possi-

bilities of infection through milk, but has merely collected evidence
concerning the surroundings.

I have presented this subject, not as an advocate for or against the
view that milk is the cause of tuberculosis, for a discussion of this sub-
ject would lead too far, but to call attention to the necessity for more
information along the following lines

:

(1) The existence of races of tubercle bacilli (both human and
bovine).

(2) The identity or nonidentity of bovine and human tubercle bacilli.

(3) The effect of bovine tubercle bacilli on man. This problem
could be attacked by cultivating bacilli from a case of tuberculosis
(presumably contracted by drinking milk) and testing them on cattle,
as I have done.

(4) More evidence on the subject of milk infection by tracing the
source of the disease in infancy more carefully and by searching for
primary foci of tubercular infection at all autopsies on children.

(5) Any existing differences between the disease produced in early
life by human and that presumably due to bovine tubercle bacilli.

It seems to me that the time has come for the medical profession to
probe this subject of milk infection more thoroughly, and for this
purpose clinical, pathological, and bacteriological workers must unite
in order to be successful.

NOTES ON THE EVOLUTION OF HOG-CHOLERA OUTBREAKS.

The restoration of the normal virulence of pathogenic bacteria,
after these have been reduced by adverse agencies of one kind and
another, is a very important problem in the study of infectious dis-
eases. If it were known precisely by what means pathogenic bac-
teria regain or increase their disease-producing power, a long step in
advance would be taken toward rational means of suppressino- their
activity.

p 'U^^^^
Tuberkiilose im friihen Kindesalter, Zeitschrift f. Hygiene, XXI (1895),

A I 0
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It is not necessary licro to give proofs that j)atliogenic bacteria may
and do lose some of their virulence and that they occur in nature as

races possessing different degrees of iiathogenic x>ower. Former
reports of this Bureau have insisted upon this fact and given copious
illustrations, while many observers have commented upon the same
subject by reason of observations of their own. Tlie number of races

of hog-cholera bacilli which I have liad nnder observation since 1880

has impressed npon me the possibility of a continually fluctuating

virulence and of a x)OSsiblo increase in virulence of the weaker i-aces.

How these changes may go on and what agencies favor them can not

be answered by observation only. Experiment must give us clews to

be applied as working theories to explain the occurrences going on at

large in the animal world. The following pages are a contribution to

this subject from the experimental standpoint.

The occasional and quite explosive outbreaks of swine diseases

coming after certain long intervals are undoubtedly due in part to an

increase in the pathogenic power of the provoking cause. Other

agencies may also be at work, among them such as favor the trans-

mission of bacteria, improper food, marked climatic and meteorolog-

ical abnormalities which reduce the natural resistance of the body,

but these, while they may produce an increase of the usual number

of sporadic cases where the infectious disease is always present, can

not produce epidemics excepting in so far as they favor an intensify-

ing of the virulence of the specific disease germ in the manner to be

suggested below.
. , . -, ^

It would be tempting to assume that the conditions which favor an

increase of pathogenic power are the same for all bacteria. This is,

however, likelv to lead to false generalizations. In the following

pao-es the facts brought out must be considered as referring to the

hog-cholera group of bacteria only, or perhaps to closely related

o-roups, such as the bacillus of typhoid fever in the human subject.
_

Methods of increasing the pathogenic power of bacteria experi-

mentally maybe classed under tAvo heads:

m Passing tlie bacteria throtigli the body of animals. A susceptible animal

is inoculated with the given bacteria, and after its death either certain exndat_es or

{issues of this animal containing the injected bacteria or pure cnltni-es therefrom

are inoculated into a second animal and the process continued.

?2T Pathogenic bacteria have been cultivated with others m the same culW
m P?^ p rmixed or imniu'e cultures) . Any permanent elevation of pathogenic power

Sks notS b?o Sh^^^ this method, and it is pi;obable that the tempor^^^

chlnge was due to a favorable influence of the associated bacteria on the culture .

fluid.

The first method is therefore the only one deserving serious con-

sideration as increasing more or less appreciably and permanently

the pathogenic power of bacteria. Pasteur and his piipils, who ha^ e

expeiimented with this method more than any other investigators,

iSt^he bacteria into the most susceptible animals first (usually

the very young) and use more resistant animals later on m the series

?n nlture^his^ process of first weeding ^ut the 3-oungpi«
on more or less and paves the way for a destruction of the older ones

^""iToccurred to the writer to determine whether there may not be a

TDeriDetiiation of pathogenic bacteria with an increase m viru ence

ITXnTnfeciia animals do not die.
ouTbrjJ'oT'IfTctiou^

tain causes be operative in preparing f^ « ^^J'^e^^.
;^ exneiSS

diseases without any susp cious ^anifestaao s?
^^^^ f

^

evidence of such a possibility was obtained m a simple ^^a^ ine
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suggestion came somo years ago to the writer upon noticing the exist-

ence of liog-cliolera bacilli in tlio body of rabbits that had recovered

from the inoculation disease. The survival of pathogenic bacteria in

the body of animals, as well as liuman beings, has also been noticed

by a considerable number of observers within the past few j'-ears, and
I pass over this subject.

An artificiall}^ attenuated culture of the hog-cholera bacillus isolated

as far back as 1886 and kept growing on nutrient agar up to the date
of the experiment was iised.^ At the beginning of the experiment it

was not virulent enough to produce a fatal disease in rabbits when
injected under the skin. Even small doses in the abdominal cavity
were borne without leading to death. Injected into an ear vein it was
still rapidlj- fatal.

This culture was made the starting point of a series of Inoculations
into rabbits. The surviving rabbit Avas chloroformed after recovery,
i. e., after its temxDorature had become normal, and ciiltures made
from one or more internal organs, usually the spleen and the liver.

The culture thus obtained was injected' into a second rabbit. This
was killed after recovery and cultures made from its organs in a
similar manner.
The following table gives the most important facts of the serial

inoculations

:

Table showing increase in virulence of hog-eJiolera bacilli in the body of rabbits.

o

CO

1
2
3
4
5
6
7
8
9

10
11
11a
116
13
13
14
15
16
17
18

Weight
of rab-
bit.

Date of
infec-
tion.

Date of
examina

tion.

Pounds
(?)^

4!-

3}
Sri
41
4J
5

4
3J-

31-

4.^

3i
4l-_

2tj
2i

Mar. 3
Mar. 33
Apr. 14
Apr. 17
Apr. 37
May 18
May 36
June 3
June 30
July 17
Sept. 10
Dec. 11
Oct. 13
Oct. 13
Nov. 10
Dec. 1
Dec. 11
Dec. 39
Mar. 32
Apr. 13

Mar. 16
Apr. 9
Apr. 16
Apr. 25
May 13
May 25
June 1
June 16
July 14
Sept. 6
Oct. 9
Dec. 15
Oct. 36
Oct. 16
Nov. 37
Dec. 7
Dec. 33
Jan. 8
Apr. 7
May 1

Mode of infec-
tion.

Intraabdominal
do

Intravenous
Intraabdominal

do
do
do

Subcutaneous .

.

do
Intraabdominal

do..
....do
Feeding
Intravenous
Subcutaneous ..

Intraabdominal
Subcutaneous
....do
....do
-.--do

Mode
of

death.

Killed
.-.do-
Died..
KiUed
...do.-
Died..
...do..
Killed
..do..
..do.,
-.do-.
Died...
Killed
Died--
-.do..
..do..
..do.,
-.do..
..do..
Killed

Dose of bouillon
culture.

0.35 c.c
0.3 c. c, from No. 1.
0.3 c.c, from No. 3
0.25 c. c.fromNo. 3
0.35 c. c, from No. 4.
0.25 c.c, from No. 5-
0.35c. c, from No. 6.
0.35 c.c, from No. 7.
0.25 c.c, from No. 8.
0.25 c.c, from No. 9.
0.3c. c,from No. 10.
0.3-1 c. c,from No. 11
0.2-1 c.c, from No. 11
0.3 c. c, from No. 11.
0.35 c. c. , from No.l3
0.25 c. c.,fromNo.l3
0.25c c, from No.l4
0.5 c. c, from No. 15.
0.5 c. c, from No. 16.
0.25c c,fromNo.l7

Length
Age of
culture.

of time
bacte-
ria in
body.

24 hours.
Days.

13
..-do 17
...do 2
.--do 8
48 hours- 15
34 hours

-

7
--.do 6
---do 14
--do 24
-.do 51
---do 29
--.do 4}

13
24 hours- 4
3 days--- 17
34 hours. 6
...do 12
20 hours. 10
24 hours. 15}
48 hours

-

18

_

The fact presented in this table of most interest to us is the manifest
increase in virulence toward the end of the series. Quantities of cul-
ture fluid which at the beginning of the series failed to prove fatal after
intraabdominal injection proved fatal after subcutaneous inocula-
tion later on. There appears to be a certain fluctuation- and irregu-
larity in the effects of the culture in the whole series, which, however
is explainable. Thus No. 3 died because the injection was made into

SLtT/®'"'- .F"^-
^ aborted during the inoculation disease, whichprobably was the cause of the fatal result. No. 7 was the first to die
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'.vith the usual cliaracLers of tlio disease (large spleen, necroses in liver,

discoloration of heart muscle) as a result of tlie injection, jjure and
simple. In Nos. 8 and 9 the subcutaneous inoculation still failed to

prove fatal. A slight decrease in virulence was again noted toward

the end of the series, which was probably due to the interruption of

work from January 8 to March 22. During this period of three and a

half months the bacillus was grown on agar. Further experiments

were interfered with by my removal to Boston.

The second point Avorthy of note is the persistence of the hog-cholera

bacilli in the body of the recovered rabbits. Thus in the tenth of the

series the bacilli were isolated fifty-one days after injection, in other

cases twenty-four and twenty-nine days respectively. Inoculation of

bits of tissue as large as peas was usually resorted to, and in nearly

every case the culture proved fertile and pure. The chances of fer-

tility were slowly diminished with the increase in the length of time

after inoctilation. In no case was any attempt made to determine the

longest period of vitality of the hog-cholera bacilli in the tissues of

the rabbit. Another interesting point brought out in this series is the

penetrating power of the bacilli after they have been placed under the

sliin In Nos. 8 and 9 the injection, though subcutaneous, was fol-

lowed by the dissemination of the hog-cholera bacilli into spleen and

liver where they were found respectively fourteen and tAventy-four

davs'after inoculation. This penetration is still more striking m the

case of a rabbit [No. 116] fed with cultures from No. 11. The tem-

perature of this case was not taken, but it appeared to be m good health

when it was chloroformed, thirteen days after the first feeding. Three

bouillon tubes inoculated with pieces of spleen and one with a piece

of a kidney became clouded with the injected bacilli.

The principle which it has been my object to applym this investiga-

tion is to incite a modification of the hog-cholera bacillus by a pix)longed

though frequently broken sojourn in the tissues of the rabbit and m
intimate relation with the cell and other forces operative against the

intruding bacteria. Up to the twelfth of the series where a marked

increaseSf virulence was first observed, the bacilli had beenm the body

of rabbits for an aggregate period of one hundred and eighty-six days.

The ^resumption was that this intimate contact between animal tis-

sues ind bacteria would strengthen in the latter that unknown element

which we call pathogenic power, and this presumption has been sufli-

cientlv established by this series of inoculations.

4slng ourselves oi the facts presented in the foregoing pages we

may construct a theory as to the evolution of an epizootic from insig-

Sficant be-innings. In the case of the attenuated hog-cholera bacillus

fn Sbits^XSat would be necessary is a transference of bacteria

f?om the body of one rabbit to another. This transference is poss b e

bec^^use in the mild nonfatal disease in rabbits the hog-cholera bacillus

?ocSsTn the follicles of the appendix of the ^^<^--^^''^^^^^

in Fever's patches. Thence a discharge from the oceasionaiiy uicer

ateSlicles may set some bacilli at liberty, which, gaming entrai^ce

?X the body of another rabbit with the food, may continue the series

toward a final epizootic explosion^^
._

istic mfmbrane not seen in cultui^s of o^^^f fatal
discharge of bacilli from the liver t^^^s PUce^^e^^

form of the inoculation diseasem rabbits. Whethei «{^^^ ^ iUi ^^^^ the
in the foUicles of the intestine is dependent on tins aiscuai^e

liver in mild cases I am not prepared to state.



EVOLUTION OF HOG-CHOLERA OUTBREAKS. 165

It is not to be inferred that any explanation of the development of

pathogenic from nonpathogenic bacteria is hereby oilered. In what
manner such an oi-ganism as the hog-cholera bacillus acquired its

power of penetrating into and multiplying within the animal body
and ijroducing disease is as difficult of explanation as the appearance
of species of higher plants and animals. The view here presented
simj)l3^ attempts to explain how certain pathogenic bacteria may main-
tain and even augment their disease-producing powers in insidious
and unlooked-for ways. It attempts to explain how, with the removal
of all manifestly diseased animals, the infection may still be present
and show itself at some future time.
Another line of thought of considerable importance is the frequently

urged possibility of so raising the strength of animals that they may
successfully resist the attacks of disease-producing bacteria. If this

were possible it would be no longer necessary to eradicate the disease
germs, to suiapress them wherever they may be supposed to exist, but
simply to turn our attention to the animals. This theory is acted upon
in all attempts at preventive inoculation where the animal body is

artificially prepared for the attack of the disease germ. The results
of such XJreventive treatment vary with each new disease germ. For
hog cholera there is little hope of ever gaining any clear insight into
the operations of vaccines owing to the frequent occurrence of two or
more different disease germs in a single outbreak, and untilmore definite
knoAAdedge is obtained, nothing can be learned concerning the effects
of vaccination on the offspring. It has also been expressed that the
frequent appearance of infectious diseases would weed out the weaker
animals and leave only the stronger to produce offspring. This may
be true in a state of nature, but when Ave bear in mind that domesti-
cated animals are bred in such a Avay as to produce a certain result,
and are thereby made to a certain degree abnormal, it is evident that
natural selection can not help us out, especially as the tendency
toward making domesticated animals more and more dependent on
mankind is growing rather than diminishing. The necessity of fight-
ing the causes of infectious diseases is destined, therefore, to increase
rather than diminish in the future.
The practical lessons to be derived are applicable, as stated at the

outset, only to bacterial diseases whose causes are closely related to
the hog cholera bacillus. Limiting ourselves to this disease as tlie
greatest scourge of swine, we may make several deductions

:

(1) The chief carriers of the infection are the swine themselves.
This disease having its chief seat in the intestines, a discharge of
bacilli from the ulcers of chronic cases, or of such as have survived an
attack, may take place long after the subsidence of an outbreak or
after they have changed hands. Infection may thus be carried over in
the herd until a new susceptible generation of young swine appears to
continue the losses. Outbreaks occurring withoutany traceable impor-
tation of infection from Anthout are very probablydue to latent infec-
tion m the herd itself.

(2) The custom prevailing in some parts of the country of not
promptly removing dead hogs, or of allowing them to be gnawed at or
even partly consumed by the living, is a potent cause for the perpetu-
ation and strengthening of the infective agent. In such cases the
bacilli consumed may cause mild, unrecognizable attacks, with dis-
charge of bacilli from the boAvels subsequently.

(3) Preventive inoculation with living cultures may disseminate and
perpetuate the disease, because the attenuated vaccinal cultures may
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regain tlieir normal virulonco in the body of swino after a certain

lapse of time.

(4) The waves of epizootics which appear to sweep over the country

at long intervals may be due to a sudden increase in virulence of the

specific bacilli after they have been passed through the body of swine

for some years.

(5) Pathogenic bacteria are always a menace, and no pains should

bo shunned to restrict theii- dissemination and multiplication in every

possible way by quarantine, by disinfection, and by the destruction

of the dead Avith fire, if possibio.

SWINE ERYSIPELAS OR M0USE-SEPTIC-S3MIA BACILLI FROM
AN OUTBREAK OF SWINE DISEASE.

The prevalence of much disease among swine in Minnesota during

the fall and winter of 1894 led Dr. C. N. Hewitt, secretary of the State

Board of Health, to communicate with the Department concerning the

nature of this presumably infectious disease. According to Dr. Hewitt,

the lesions were obscure, resembling neither those of hog cholera nor

those of swine plague, but manifesting a septic character.

According to a statement made by M. H. Reynolds, veterinarian of

the experiment station, about 350 animals died in one township, the

mortality ranging between 60 and 100 per cent.
_

Dr RejTiolds found the lungs "involved in every case examined,

particularly the ventral and cephalic lobes, the diseased areas abrupt;

frequently, but not invariably, pleuritis with fibrinous exudate.

Bowels frequently show more or less enteritis, especially the large

colon, but no typical button ulcers of hog cholera."

On November 3, 1894, there were received small pieces of tissue in

test tubes taken from a pig which had succumbed to this swine disease.

The pieces were sent October 29 by Dr. Reynolds, and received m evi-

dently unchanged condition. Four rabbits were inoculated subcuta-

neously with bits of tissue on November 3, two with particles of spleen

pulp, the third with a bit of lung tissue, and the fourth with a bit of

what was labeled postpharyngeal lymph gland Only the fourth rab-

bit became iU. The others were carefully watched, but the temper-

ature remained normal. This animal was the source of a pathogenic

baciUus, known as the mouse-septicfemia or swme-erysipelas bacillus.

Subsequently Dr. Hewitt sent a number of cultures made from dif-

ferent pigs. These were referred for examination to Dr Moore, and

he foundin the cultures from one animal the true hog-cholera baciUus

That the swine-plague bacterium was also concerned m this outbreak

I have no doubt in view of the description given by Dr. Reynolds of

the lases examined by him. The outbreak was thus a mixed one in

which several pShogenic species of bacteria were involved. Inasmuch

IstheSation^f the mouse^-septic^mia bacillus to
^^^^^^^^^^^^^^^^^^

countrv is not established, and since It is a serious scourge to swine

SEu^ope,irwa: thought best to examine this oi^m -o- fsely

and to publish the results of such examination for this spe^^^^

at any time assume a more important part than it has hitheito piayea

in the production of swine diseases.
. k„1ootii rlirpctlv from

Morvholoav —This bacillus when mounted in balsam dnectly tiom

t}d ovi^sWLntl.5to 2 M long and 0.3 to 0.4 broad. It is straight,

IS'^S^^ton. bouillon it ranges in le^^;^^- ^^^^
Sometimes filaments as long as 8 /.tare found. Ihese are usually
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slightly wa^^''. lu some cultures only tlio long wavy, almost spirillar,

forms are found.
In a fermentation tnbe coiitaining lactose boiaillon all bacilli were

botli tliickcr and longer than in ordinary bouillon.

On the surface of inclined agar the groMi}h, two days old, consisted
of quite .short bacilli 1.2 to 1.5 /£ long.

Tlio bacilli stain readily in alkaline methylene blue, and in carbol
fuchsin; they also take the Gram stain. In sections of tissues they
M'ero brought out distinctly by hjematoxylin. Motion has not been
observed.

Biology.—Tlie cultivation of this bacillus is best carried on in nutri-
ent gelatin,which gives a distinctly alkaline reaction with, litinus paper.
In plates and rolls made with such alkaline gelatin the colonies,

when separated from one another by a distance of at least 2 to 3 cm.,
are visible under a low power of the niicroscoj)e in forty-eight hours
as round, sharply defined disks. As they become visible to the nalced
Qje they appear at first like the beginnings of a fungous growth. In
five or six days the surface and the deep colonies are easily distin-
guished. The former, about 3 mm. in diameter, appear as hazy spots
situated in a concave shallow depression, the result of liquefaction.
The deep colonies, now about 5 mm. in diameter, appear as circular
spots of a uniformly delicate, cloudy, or hazy appearance and without
liquefaction. In seven days these may be 8 to 10 mm. in diameter.
When these colonies are examined slightly magnified at different

stages of growth, they appear at first as a centi-ai, compact nucleus
surrounded by a wide zone made up of interlacing lines of variable
length. Later minute zoogloea appear in this zone, closely resembling
in form those of Proteus vulgaris-. In the largest deep colonies the
nebulous zone consists of a feltwork of lines, zoogloea, etc., running
in various directions.
In gelatin tubes the stab culture gTows ,in the characteristic man-

ner described by all observers. From the track of the wire mthin
the gelatin a debcate, fluffy growth radiates laterally in all directions
and soon appears like a test-tube brush embedded in the gelatin.
The lateral growth slowly extends until within two weeks it has
reached the sides of the tnbe so that the entire gelatin has assumed
a hazy appearance. In the meantime the liquefaction has proo-ressed
slowly down the needle track and is followed by the evaporation of
the hquefied gelatin until a funnel-shaped hole is formed in the gela-
tin, which may extend to the very bottom of the tube in older cul-
tures. A surface growth is uniformly absent.
The difference between neutral or feebly acid gelatin and thatwhich is distinctly alkaline to litmus was brought out in a series of

cultures on gelatin not properly neutralized. There was, first of allno liquefaction noticed at any stage of growth. The track of the
needle did not develop into the beautiful fluffy cylinder, but remained
restricted, as m cultures of other bacteria. When the densitv of the
acid gelatin was reduced by the addition of water in different- quan-
tities the same results were obtained. This difference of appearancem acid and alkaline gelatin it is well to bear in mind, especially in
Its bearing on the unnecessary creation of varieties or distinct speciesDy aitterent observers. ^

]u?mu^?;SiI^f fi^^'^
nutrient agar as usually prepared this bacil-

twenX fnS -^''i^^'^
thermostat the colonies appear after

dots HrouT ,
^« exceedingly minute, ti-anslucentdots, circular m outline and convex in form. These remain discrete



168 REPORT OF THE BUREAU OF ANIMA.L INDUSTRY.

even when crowded together. When there are but few in the culture,

each colony may become 1 to 1.5 mm. in diameter. The condensation
water becomes clouded and a deposit forms in it.

The behavior of this bacillus varies toAvard the dilTerent sugars.

In bouillon containing 1 per cent dextrose the growth is hardly better

than in ordinary bouillon containing the usual quantity of muscle
sugar. The reaction becomes distinctly acid and remains so.

In lactose bouillon the multiplication is more vigorous. The reac-

tion becomes distinctly acid and remains so.

In saccharose bouillon there is either no clouding at all or only the

faintest indication. The reaction is unchanged. The same is true of

bouillon free from all sugars. The sugar thus appears necessary for

its Slll!)SistjGIlCt*.

AnaeroUosis.—This bacillus while multiplying in the ordinary tesfe

tubes on agar and in bouillon has pronounced anaerobic tendencies.

This may be easily witnessed in the fermentation tube. The closed

branch becomes clouded first, and the bulb may remain permanently

clear. When the multiplication is more active, the clouding extends

into the open bulb. The multiplication of these bacilli fails, as has

been noted above, when sugars (dextrose or lactose) are absent. This

failure to multiply extends to the anaerobic as well as to the aerobic

cultures. When sugars are present, the multiplication is at first

anaerobic.
The amount of acid produced in bouillon containing 1 per cent ot

dextrose and lactose is nearly the same. Titrated with a one-twentieth

normal solution of potassium hydrate and phenol phthalem as indi-

cator, 5 c. c. of culture fluid required about 4 to 4.5 c. c.of the solution.

In other words, 100 c. c. of the culture fluid require from 4 to 4.5 c. c.

normal alkali.

In sterilized milk there is no change manifest, even alter weeks m
the thermostat. When, however, such milk is boiled, it may or may

not' coagulate.

November 30, 1894. A tnbe of milk inoculated from an agar culture.
"

December 12. Milk fluid, reaction acid. When boiled with a control tube ot the

same milk it becomes quite thick, whUe the la,tter remains fluid.

December 18. Milk inoculated from a bouillon culture. Reaction of milk acid,

December 24. Many bacilli in clumps in the milk. Reaction acid.

December 27. Milk becomes solid when boiled.

December 27. Milk inoculated from an agar culture.

January 3, 1895. Both it and control tube remain fluid after boiling.

February 9. Three tubes of milk inoculated and placed m the thermosat with a

control. The initial reaction of the milk IS acid.
^.t ^.i.- i

• ^„
February 15. The four tubes boiled for half an hour. No thickenmg noticed m

any tube.

This bacillus produces acids in presence of lactose, as noted above,

and this property explains its action upon milk.

In the usual peptone and salt solution (1 per cent peptone, one-half

of 1 per cent sodium chloride) no multiplication took place either in

the thermostat or in the laboratory. In one instance a little dextrose

was added with equally negative result.

g?pStd ircSS^t^eSrof ca-efuny coagulated .eefs

"irpfptonV boSn"St .mifo™ clouding is oteevved iu oue or

two cfavs after iuoculation, according to the material luoculated.

wLuTch a tube is sliakeu the eutire fluid appears as .£ suddenly
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permeated with rolling clouds of smoke. This difference in the appear-
ance of the fluid at rest and in .motion is probably due to tlie pro-

nouncedly rod-like shape of the bacilli, and is almost diagnostic of the
purity of the culture. The cloudiness after some days becomes less

marked as the bacilli settle to the bottom. Here a viscid, roj^y mass
may appear, made up of bacilli in a state of degeneration. A collec-

tion of bacilli on the surface of the culture fluid was not detected at
any time.
Pathogenic action.—This bacillus corresponds closely in its effect

upon animals Avith that of rouget (swine er3rsipelas) and mouse septi-
caemia, as described by former observers, and no new facts are brought
to light in these studies. The detailed results of inoculations are given
in subsequent pages, and a brief summary is all that is necessaiy here.
Two gray mice which received subcutaneously about 0.06 c. c. of a

bouillon culture died in two and two and one-half days, respectively,
after inoculation. Bacilli numerous in the organs, occasionally within
cells in clumps.
Of three pigeons inociilated subcutaneously Avith small doses of cul-

ture fluid one died in fifty hours, a second in three to three and one-
half days, and a third in three to three and one-half days. The lesions
in these pigeons vai-ied somewhat. In all, however, there was evident
a marked phagocytosis in the blood and the liver.

Besides these quite susceptible animals the rabbit appears some-
what less so. One rabbit inoculated subcutaneously with a bit of
infected tissue dies in seven days. A second animal inoculated sub-
cutaneously with 0.18 e. c. of a fresh bouillon culture dies in six days,
A third animal which received the same dose into an ear vein dies

in forty-eight hours. During the disease the temperature continues
very high. The animal sits quietly in its cage and fails to arouse
attention by any unusual symptoms.
The lesions found at the autopsy are chd,racteristic of acute infec-

tious diseases, for there is marked parenchymatous degeneration of
the various organs. The bacilli, however, are so scarce that they are,
as a rule, not found in cover-glass preparations. Cultures become
fertile when bits of tissue are introduced. The number of colonies is
always small.
Guinea pigs were found, as a rule, insusceptible. In one lesions

traceable to the injected bacilli were found in the walls of the c£ecum,
but in this animal the greatly retarded disease was evidently favored
by a peculiar hemorrhagic condition which results from a restricted
diet.

The inoculation of swine-erysipelas bacilli into pigs by European
investigators has failed in some cases to produce disease, while it has
succeeded m others. In the following attempts it also failed to pro-
aiice any disease:

wSf.'^^i^-'
No. 154, male, grade Berkshire, about 6 weeks old, andweighing li3 pounds, receives subcutaneously 1 c. c. of a bouillon culture 24 hours

No. 155 of the same breed and age, receives 5 c. c. of the same culture,

the iSection^^^
elevation of temperature noticed during the week following

nn^mi' nf o- ^^V ^-"^^
^^J"-

''"^ ^^•^^'^ P«""ed with these for thepurpose of noting any transmission of disease that might subsequently take place

wS^r"^^- ""i

removed and fed with the viscera of one rabbit and seveS
wfs ^Shoiufffecf

'"^'""^^''^ inoculation with this bacillus. The feed£g

A I 0*
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In tliG study of animals inoculated Nvitli this bacillus several inter-

esting facts camo to light. The notes on the various cases are there-

fore given in full:

The history of the rabbit inoculated with the particle of tissue sent from Min-
nesota is as follows:
Rabbit No. 216, male, inoculated November 3. Temperature three days later,

105.6' F. On the seventh day the rabbit was found lying on its side, breathing
rapidly. Eyes no longer sensitive to the touch. Muscles of head twitching. The
post-mortem examination showed at the point of inoculation slight whitish infil-

tration in the siibcutis. The spleen is twice the normal size, dark, soft. Contains

much pigment and many red corpuscles within cells. Liver rather dark, free from
necroses. Heart in diastole; muscles slightly discolored. Granular condition of

the fibers. Cortex of kidneys somewhat pale. Urine from bladder turbid, con-

tains a slight amount of albumen. In the small intestine a reddish viscid fluid.

Brain free from macroscopic changes. Bacteria were not detected microscopically

in the blood, spleen, or local exudate. Cultures wore made from the blood, spleen,

liver, kidneys, and local lesion, particles of tissue being used because of the nega-

tive microscopic examination. Only agar and bouillon were used.

On the second day (Sunday intervening) all cultures had developed excepting

that from the local lesion.

The bouillon tubes were feebly clouded, and on shaking them a peculiar smoky
appearance was produced, or rather that of rolling clouds.' On the inclined agar

surface only a small number of colonies (from 2 to 25) had appeared, the largest

number in the liver culture. These colonies were very small, like translucent

droplets, about 1 mm. in diameter.

The microscopic examination revealed in all tubes small, slender bacilli, which

in the bouillon frequently appeared as long, slender filaments when examined

unstained.
, , , „ i- -u ^^

November 12. Two gray mice received each about 0.06 c. c. oi a bouiUon culture

from the kidney of rabbit No. 216, now 48 hours old. ot -u^ t

November 14. One mouse, very sick in the morning, dies at noon, blight cedema

of the subcutis at the seat of inoculation. Spleen rather laTge,liyer pale. Bacilli

in spleen and blood now and then in clumps within cells. Cultures were made

from the spleen and the blood on agar and in bouillon and m a gelatin tube.

November 15. The agar culture, made by simply piercing the spleen, shows

to-dav an immense number of exceedingly minute discrete translucent colonies.

Bouillon culture fi'om the blood characteristic, both to the naked eye and when

examined microscopicaUy. The gelatin stabs from spleen show a feeble indica-

tion of growth, that from the blood still undeveloped.

The sicond mouse was found dead this mornmg. Numerous fine baciUi in

^^NoVembe°i^i6? AgarTlan^^ the blood shows many minute translucent drop-

^^November 17. Bouillon culture from the blood now clouded for the first time.

November 15. Two adult pigeons (Nos. 1 and 2) received subcutaneously 0.12

and 0 3T c. ,
respectively, of a bouillon culture made from the blood of mouse No. 1,

^
No'V^emSr^l?' Ni^^i very iU, resting on its keel on floor of cage. Respiration

labored No. 2, with feathers ruffled, stands quiet on floor of cage.

No 1 dies at 4 p. m. Local lesion insignificant. Mucosa of mouth bluisn Pec-

toral muscles haVe a peculiar mahogany color. Liver shows a meshwork of Js-

tended veills on the surface. Ecchymoses in pancreas. Duodenum injected

PPver's natches appear from the serous surface as aggregations of pale dots. On

m?cou3 suiffce^^^^^^^^^^ and reddening, bordering on hemorrhage Probably a

Wt ofXcharge of baciUi from the liver into the mtestme. In the liver there

nfe immense numbers of the slender bacilh, in the blood few. An agar slant

Immense numbers of bacilli in the liver, few in the blood.
^

t This peculiarity led me to suspect the swine erysipelas bacillus at once, although

I had not given it any attention for a number of years.
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Agar cultures from blood and liver show in two days a dense layer of the minute
colonies.
December 18. A pigeon was inoculated subciitaneously with two loops of a

bouillon culture derived from guinea pig No. 355, and 13 days old.

December 31. As the pigeon is apparently unaffected and there is some doubt
as to the ^'itality of the culture used, this pigeon is inoculated subcutaueotisly
with a small loop of a bouillon culture 30 hours old, derived from an agar culture
of the liver of rabbit No. 31G.
December 33. Found dead this morning. Liver with the network of injected

vessels as in previous cases. Somewhat faded hemorrhagic spots in the pancreas.
Pericardium distended with colorless serum. Clumps of bacilli in blood. From
this animal were inoculated an agar tube from the liver, a gelatin tube from the
spleen, and a lactose-boitQlon fennentation tube from the blood.
On the second day growth in all tubes in the fermentation tube limited to the

closed branch. This became markedly acid.
December 37,3.30p. m. Aijigeon is inoculated subcutaneously with a loop rubbed

over the agar culture from preceding case.
December 31. Found dead this morning. Lesions of liver and pancreas as in

preceding case. Cultures positive.
The liver of pigeon No. 3, hai'dened in strong alcohol, was examined in sections

stained in vai-ious ways.
The vessels, both the large interlobular and those composing the intralobular

network, were very much distended and filled with red corpuscles. This condi-
tion had already been noted in the fresh liver in which the interlobular vessels
formed an injected network. The parenchyma appeared extensively vacuolated as
a result of fatty infiltration or degeneration. The nuclei are preserved. The
largest vessels are bordered by zones of leucocyte infiltration whicb occupy the
perivascular space. Within all the vessels, but more particularly the intralobular
capillaries, there maybe seen large deeply stained cells, which are especially strik-
ing when seen with a low power of the microscope. They form irregular groups
or lines, not limited to any definite zone of the lobules.
Under a high power these cells, which are from 10 to 15 /< in diameter, are found

filled with bacilli, to whose presence the intense staining is due. In some cells
only a small number of such bacilli, mingled with some irregular chromatin paa-ti-
cles,is seen; in others a dense mass is present, obscuring completely the cell itself.
The character of these cells is not determinable, although it is probable that they
correspond to the large circulating phagocytes which are detained in the capillai-ies
of the hver. They are situated as a rule against thfe wall of the capillarv, although
this IS not invariably true. Their situation here gives the impression of enor-
mously swollen (phagocytic) endothelial cells projecting into the lumen of the
tube. The bacilli are seen not only in these cells but also in linear groups along
the walls of the capillaries. It is probable that there had been post-mortem mul-

n^ht^
withm and without the phagocytes, as the pigeon died in the

November 1.5 Two guinea pigs were inoculated at the same time with the vis-eons, all with the same culture. °

culture^^
(^'^^e- weight 560 grams) receives subcutaneously 0.35 c. c. of the bouillon

No 35.5 (male, weight 530 grams) receives into the abdomen 0.35 c. c of thesame culture.

noS°?eforethi?'
although it had not been ill enough to be

r^,-,^^?*^??^
cajcum after hardening in alcohol, showed^that the lesion wa=i

s^bmuSn^ -^f' ^^f^^- ^^'^ necrosed inpatehesaTi^^^^^submucous tissue considerably increased and quite uniformly infiltrated withpolynuclear leucocytes. This infiltration extended into the mus?ular co4 1„
inflamed tissue the leucocytes had collecte™ a densTmass^

rntS»rrdXt^cl^^^^^
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In sections stained uccorcliiig to Griun swine-erysipelas bacilli were found in

abundance. They occupied the walls and surrounding tissue of thrombosed ves-

sels in dense nests and were diffused generally through the diseased tissue. Nests
were seen in the inflamed muscular tissue and in the infiltrated submucosa.
These sections, coupled with the cultures, indicate that the guinea pig probably

succumbed to the injected bacilli, and that the lesions in the cuBCum were directly

due to them.
No. 254 died December 14, twenty-nine days after inoculation, after having

shown signs of illness for a few days. There was no local lesion. On both hind
limbs subciitaneous and deep patches of hemorrhagic discoloration. One small

patch on mucosa of stomach. Ctecum hyperiemic. On mucosa scattering ecchy-

moses and small yellow necrotic spots. The ileocaecal valve encircled by a necrotic

line. Cultures were made with bits of spleen, liver, and loops of blood. All but

the liver tube remained sterile. In this (agar) a few colonies, not of the injected

bacilli, appeared.
To explain the death of this guinea pig it will be necessary to record some facts

which have been observed for some years in this laboratory. When guinea pigs

are fed with cereals (bran and oats mixed) , without any grass, clover, or succu-

lent vegetables, such as cabbage, a peculiar disease, chiefly recognizable by sub-

cutaneous extravasation of blood, carries them off in from four to eight weeks.

The death of No. 254 was undoubtedly due to the absence of such food, as the

attendant had neglected to provide it after the disappearance of grass in the fall

of the year. Furthermore, No. 255 was weakened by the restricted diet and suc-

cumbed to an inoculation which otherwise might have had no visible effect. This

is clearly demonstrated by the following test experiment:
_ , , ^

December 29, 1894, Two guinea pigs (Nos. 298, 299) received into the abdomen

0.25 and 0.4 c. c. ,
respectively, of a bouillon culture of this bacillus.

At the same time two others (Nos, 307, 308) received into the abdomen 0.2o and

0.65 c. c.i of the same culture. These two and a control guinea pig were put mto
the same cage and fed only oats and bran mixed, while the two first mentioned

received daily rations of cabbage in addition.
^ n ^i.

The outcome of the experiment demonstrates the fatal result toilowing tne

abstracti9n of green food. While those fed with cabbage survived, those not fed

^January 22. No. 308 found dead to-day. Animal emaciated; blood tarry. Liver

quite dark uniformly. On right lung several dark red patches. No other changes.

Blood disks normal. Tubes inoculated with bits of hver and spleen and with

loops of blood from the heart remain sterile. ^ _ „„,-f^
January 23. The other inoculated guinea pig and the conti-ol pig are now quite

ill. They are very quiet and their movements feeble. Coat starmg.

January 26. Cabbage again fed to-day.
. ^, «

January 28. Both found dead. Cultures not made, as the writer was out of town.

These results show once again that the guinea pig is not susceptible to this

bacillus excepting perhaps under aggravated conditions. ^ ^, .

sSce rabbits ha?e be'en found not uniformly susceptible to this disease germ

and since the first one contained very few bacilli m its organs after death, two

"'N^^emTer ^4? Rabtt No. 230 (male weighing 3i
r\"^'l]lf|*?,tours oJd"^^^

ously 0.18 c. c. of a bouillon culture of swme erysipelas bacilli 20 l^ours old Tlus

Stuie was derived from a colony on an agar culture made from the spleen of

rabbit No. 216. Culture very feebly clouded , . ,

,

November 15. Temperature above 105° F. (record lost).

November 17. 106.6" F,

November 19. 105° F. Rabbit quite ill.

ScTlSfon in^i'n^^^^^^^^ in subcutaneous veins in heart and other

orgai ftlStaJryrnorcoagulated, Spleen. soft -^f;.^
^i^^^^^

lobular mottling; interlobular vessels prominent. Kidneys very
P/Jf' ^"^J^JJ.

bid gives after filtration an abundant albuminous Pi-ecipitate Lun^s oedema

^rm'', not collansed Small intestine contains a translucent ye low, viscid fluid

Km Sei^S in the slight abdominal fluid, nor m the liver, spleen,

blood, and kidney.
The following cultures were made:

1 BoSurfi-om spleen; stab with delicate platinum need e

2. AgTr slant from liver; stab with delicate platinum needle.

1 Owing to a slipping of the guard on the piston rod this larger dose was injected

unintentionally.
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3. Gelatin stab from kidnoy with delicate platinum needle.

4. Agar slant with loop of blood.

5. Bouillon xAth loop of blood.

On the following day only 4 and 5 show development.
On the second day the colonies in 4 are more distinct. They are from 1 to 3 mm.

apart, scattered over the inclined surface. The other tubes remain sterile.

In sections of liver tissue hardened in corrosive sublimate no lesions were noticed.

In sections of a kidney the only lesions were traceable to the glomeruli, many of
which were somewhat retracted and the space between them and the capsule filled

witli an amorphoiis granular substance.
November 14. At the same time with the i)receding rabbit No. 231 (male, weigh-

ing 3i pounds) received into an ear vein the same quantity from the same culture.
November 15. Temperature above 106° F. (record lost),

November IC. Rabbit lying on side quietly; dies at 3 p. m.
Spleen slightly enlarged and darker than normal. Liver uniformly dark. Much

free pigment present. Both sides of heart distended, with pale clots, pale serum,
and some dark coagula. Intestines empty.
Cultures from the liver, spleen, and blood were fertile on the second day.

GENERAL SUMMARY.

The bacillus described in the preceding pages has not been defi-
nitely proved to be pathogenic toward swine, because those inoculated
and fed with the bacilli remained well. However, these negative
results can not in themselves set aside this organism as harmless to
swine, since the whole question is a complicated one and far from solu-
tion. This is made clear by the history of the investigations. In 1878
Koch described a mouse-septicaemia bacillus obtained from putrefy-
ing blood. Some years after a bacilhis almost identical with it was
found as the cause of an infectious swine disease (swine erj^sipelas,
rouget, RothdauP). The two bacilli were naturally enough regarded
as quite distinct, though related species at that time. Since then the
discovery of varieties among other species has made this old position
more or less untenable. The slight distinctions based on cultural
characteristics bywhich the mouse-septicsemia and the swine-erysipelas
bacilli have been distinguished are too unstable, too readily modified,
and too easily influenced by the culture medium to be of much value.'
This is shoAvn in the preceding pages, where a slight difference in the
reaction of the nutrient gelatin is described as leading to a wholly
different appearance of the growth. It is probable that both bacilli
are one and the same, and that a difference in the degree of virulence
of bacilli from different sources accounts for its capacity or incapacity
to produce epizootics among swine.
Whether the bacillus described is the cause of much disease in this

country is not known. Diseases described as swine erysipelas by
European writers have not come directly to our notice, although theymay have prevailed without being recognized af the time. This is the
third time that this species has been encountered in the body of swine
in this country. It was found in 1885, in 1888, and in 1894 The
bacillus of 1888 has been described by Dr. Y. A. Moore.^ The present
culture seems to be identical with it if we except a greater virulence
toward rabbits. It is not improbable that this bacillus may gain
enough virulence to produce epizootics, if such is not already the caseand that m endeavoring to trace the causes of swine diseases a search
tor the swme-erysipelas bacillus should not be neglected.

'See also Bulletin No. 6, Bureau of Animal Industry, p. 91.
ihe Journal of Compar. Medicine and Vet. Archives, 1892, p. 333.
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In a, recent communication Babes, Starcovici, and Cai'tiano ' describe

an outbrealc of swine disease in Roumania in wliicli tliey found the

swiue-er3^sipelas bacillus associated with another pathogenic bacte-

rium called by them the bacillus of pneumo-enteritis. This latter

organism is on their own experimental evidence—its morphology and
its rapidly fatal action on guinea pigs—the swine-plaguo bacillus or

one closely related to it. The bacillus of swine erysipelas presented

characters the same as those usually ascribed to it, but it failed to

produce any disease in swine after inoculation of the culture and after

feeding the cadavers of infected animals. Their results thus agree

witli tlie negative ones reported above by the writer.

While they go so far as to doubt even the natural contagion of this

malady on the strength of their negative results, I am inclined to con-

sider this conclusion too far-reaching in the face of positive results

obtained by former experimenters. It is highly probable that races

of this bacillus exist which possess different degrees of virulence, and

that the virulence determines the severity of the outbreak.

Among the interesting facts brought out in the foregoing pages is

the elfect of food upon the appearance of disease. A guinea pig inoc-

ulated with this bacillus died after several weeks with hemorrhagic

lesions of the csecum containing the inoculated bacilli in large num-

bers. While the immediate cause of death was the multiplication of

these bacilli, yet the susceptibility not present in healthy pigs was pro-

duced by improper feeding.

The writer has several times in the past called attention to the

importance to be attached to rational feeding as a preventive in regions

permanently infected with certain disease germs. These disease germs

gain access to the body, but fail to multiply until the condition of the

animal is reduced. We may go further and maintain that m many
instances pigs die from diseases brought on directly by improper feed-

ing and that any disease germs found in one or more of such animals

by bacteriological methods may have no direct relation to the disease.

We may thus have on the one hand outbreaks due directly to path-

ogenic bacteria of a high grade of virulence ; on the other, we may have

outbreaks due to food unfit to nourish the animal or containing toxic

substances. We may also have deaths due to a combination of these two

causes, the one or the other predominating, as the case may be. It is

probable from our experience that outbreaks of swine diseases due to

the virulence of bacteria alone are rare, and that therefore much pre-

vailing disease may be prevented by an attention to the physiological

laws governing the body.

NOTES ON PECULIAR PARASITIC AFFECTIONS OF THE LIVER IN
JMUXJi^b UiN jrj;.ou

pQMESTICATED ANIMALS.

The liver of animals seems to be a frequent seat of certain peculiar

circumscribed lesions which have no direct influence on the health ot

the affected animals, but which may be mistaken for
^^J^

serioiis
^^^^^^^

tions and whose nature should therefore be determined if possible

Fo?a iiSmber of years past the writer has given more or less attention

to them without, however, coming to any definite conclusion regarding

SeSure, excepting a provisional one ^^^^^^
,^^,XVver

due to animal parasites. These lesions havebeen found in the liver

1 Recherches exp. snv le rouget et la pnenmo-enterite du porg. Annal. dl lusti-

tut de Pathol, et de Bacteriol. de Bucarest, V (1893-9<i), p. 404.
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of cattle, horses, and swine, and may ho of several different kinds, Bug-

gesting- several different causes.

Tlioso in the liver of swine are of two kinds. One of those has been
briefly mentioned by Avriters heretofore (Welch, Dinwiddle), andwiU
be discnssed below. The other lesion I Iiave encountered in swine
from several different herds reared not far from the District of Colum-
bia, and as it has not been hithei-to referred to I shall describe it some-
what in detail.

Oil the surface of the liver thei*e are present minute reddish-yellow
points or dots situated within the lobule. Each lobule may contain
from a few to a large number of such dots, which occupy no definite
position in the lobule. These minute specks may be removed from
the liver tissue, as they are firmer and more coherent than the latter.

When crushed and examined under the microscope, only the periph-
eral portions are seen to be made uj) of cells. The central portion
is homogeneous, translucent, and apparently structureless.
In sections of liver tissue hardened in alcohol and stained in various

ways the liver tissue itself is no longer recognizable as such in these
foci. It is replaced by compact groups of roimd cells in the smaller
foci and in the larger by patches of amorphous matter which stains
very feebly and which is surrounded by a zone of round cells. Dis-
torted and fragmented nuclei, as well as free chromatic particles simu-
lating cocci, are usually present within the necrotic region.
These foci were very numerous in some cases, and perhaps one-half

of the parenchyma as seen in the section was destroyed by them.
The capillaries of the remaining liver tissue were usually distended
more or less. In other cases only a few foci were present, and these
were situated either in the external or the middle zone of the lobule.
The foci are uniformly distributed, and no portion of the liver appears
to be free from them. Taking all facts into consideration, we must
regard the lesions as the result of embolism. Mimite particles car-
ried in immense numbers in the blood of the portal vein into all parts
of the liver are lodged in some one or more capillaries within the
lobule. The vessel becomes plugged and the nutrition of the sur-
rounding tissue interfered with. Necrosis of the liver tissue takes
place, by which process a, minute mass is converted into the firm yel-
lowish particle, barely visible to the unaided eye in the fresh liyev
The slight amount of reaction which takes place and the restricted
size of these minute foci make it probable that the particle which
causes the disturbance is not infectious, i. e., not a living, multii)lvino-
organism. With this hypothesis in view I examined a large numbe?
of necrotic foci under the microscope, after teasing them out of thesurrounding normal liver tissue and crushing them between slide andcover glass. In but one of the foci a foreign body was seen. It was
fn'IPpo^

0^"^^ of some nematode, with a long diameter
of 0.063 mm. and a short diameter of 0.04 mm. It contained a coiled-up, degenerated embryo full of large, fat globules. This body was,

IZiJnl' 1 ? T^'^
'""^^ intralobular capillaries andproduce disturbances there. It was more probable to assume thedisintegration of some nematode accidentally within the portal system

f^i^^l
distribution of minute particles from the disinl^rate l bodythrough the hver Th s hypothesis was strengthened by the dis

S?iWin tlffr^'^\' ''i''^''-'
by A. Hassan and C.W.fetilesjnthe stomachs of swme. This strongyle, theauthors state, has

' Jouin. Comp. Med. and Vet. Ai-chives, April, 1892.
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been found in some cases in such immense numbers that the mucus of

the stomach seemed to bo blood stained, while at other times but few
were present. I found that the measurement of the ova within this

worm (30 /i by GO //) corresponded closely with that of the ovum found
in the liver. The latter was a trifle larger, but this may liave been
due to a slight pressure of the cover glass. The red color of the worm
suggested that the worm might possibly draw blood directly from a
small vessel, and that in this way opportunity might be given for it to

enter a vein, die, and become disintegrated. In testing a few worms
for the nature of the coloring matter I was able to obtain some hajmin

crystals, thus proving that the coloring matter of the worm Avas derived

from the blood of the host. The accidental entry of these round

worms into some branch of the portal system from the stomach, their

subsequent disintegration and transportation in the form of minute

particles into the liver, where they linally lodge in the intralobular

capillaries, appear to be the simplest and most consistent explanation

of the lesions described.

The other lesion of the liver in swine Avhich is very prevalent m
different parts of the country has been referred to the presence of

Stejjlianurus denfatus by several writers who have seen the worm m
the diseased spots. It is not necessary, therefore, for me to discuss

this disease. I might state, however, that before this discovery of

the lard worm in the liver I had become interested in tracing the

cause of the peculiar sclerosis resulting in the spots on the liver, but

without any success. Many of them were examined, but no parasites

found excepting in one case. In sections made with a razor through

one of these spots I found round bodies 0.3 mm. in diameter. They

were all alike in having a dense, fibrous capsule and m being hUed

with oval bodies measuring 6.3 by 9 //. The contents of these were

homogeneous, clear, and contained a very minute vesicular nucleus.

Whether these bodies were cross sections of very young individuals

of Stephanurus dentatus or of some other organism I am nnable to

state. Subsequently I found a nearly adult specimen of the lard

worm in a large sclerotic focus. The precise relation which this worm

bears to these multiple lesions in the liver does hot appear to have

been worked out. It seems probable that the female may gam access

to some branch of the portal vein, die, and become disintegrated, and

that the ova set free may continue their development wherever depos-

ited in the liver up to a certain stage, depending on the siibsistmg

conditions. This hypothesis would account for the
gf

.^^ ^'anation m
the extent of the Hver lesions, Avhich range from a faint bluish spot

under the capsule to a dense, whitish sclerosis or thickening of the

connective tis^sue framework. It would also f
of any traces of the invading parasite m most foci and the piesence

^^^rfa^S^s noSdtwo kinds of focal lesions, one i-ep-

resented by small, firm, yellowish foci, the other by large dark spots.

'^T^eTesTJns'f the first'^class might be mistaken for -^^^^yj^^^
culosis bv those not acquainted with their structure. They occui as

dots Scattered tlumighout ttie^^^^^^^

mses In others their number is much smaller, iheu aiameiei

ranges from one-third to one-half of a millimeter (one seventy-fifth

'\'L%''are'L1e''up^^^^^ rather dense mass of cells, which is not

shLpird^nrcatecffrom the surrounding normal tissue, ^y^^-^
sends lines or rows of cells situated within the intralobular capiUanes



BACILLI FROM SWINE DISEASE, 177

outward into tlio normal tissue. The cells are mainly those with a

round nucleus; polyform leucocytes are not present in recognizable

numbers. Toward the center of the cell mass there is much frag-

mentation of nuclei. These foci differ from tubercles of the same
size in the dense cell infiltration and nuclear destruction and in the

absence of giant cells. The true bacillar tubercle in cattle, however
small, nsualh^ contains one or more giant cells, Avhile the bulk of the

new tissue in it is made up of cells with pale vesicular nuclei, repre-

senting proliferating connective tissue cells. Cell destruction occurs

only in the later stages.

It is probable that these lesions are the result of the reaction pro-

duced by particles from disintegrated parasites within the portal sys-

tem. In cattle there is abundant oj)portunity for such accidents, for

we may have encysted parasites in the walls of the small intestine, in

the mesenteric glands, and in the submucous membrane of the fourth
stomach.
The second class of lesions is entirely different from the first.

When the liver of rather old cows is sliced, dark-brownish, slightly

depressed spots may be seen on the cut surface. These spots are
roundish, from 1 to 1.5 cm. (two-fifths to three-fifths of an inch) in
diameter. They may also be seen as dark-bluish or dark-slate col-

ored slightly depressed spots on the surface of the uncut liver.

These spots were seen at the abattoirs in Holland by Sluys and Kore-
vaar. They were also noticed by Saake ^ and recently described by
Kitt of Munich.^- The description given by the last-named writer
agrees in every respect with my observations, and I have nothing to
add to his statements.
In the microscopic examination of sections through these dark-

brownish patches it is found that the liver tissue is replaced by wide
meshes filled with blood corpuscles. These spaces or lacnnfe are dis-
tinctly visible to the naked eye when the mounted section is examined
in a strong light. Their arrangement appears to be more or less
radial around some central axis. They are separated from one
another by single rows (or plates) of liver cells and are lined with
endothelium, so that each cell plate has endothelium on both sides.

Kitt regards the lacuufB as nnduly distended capillaries and consid-
ers the condition as a congenital one, produced by some interference
in the normal development of the liver tissue. My own observa-
tions led me to regard these spots as a result of some parasitic
invasion of the liver. After the publication of Kitt's view I again
examined these spots in several herds of cattle with the view of test-
ing his theory. I found, however, that, in harmony with my own
vicAY, these spots are not present in the liver of young cattle ; that the
older the cattle the larger the number of these spots. In other words,
they are governed to a certain degree by the same laws governing
other parasitic lesions—they increase in number with age. As to the
nature of the parasite which might cause this peculiar^lesion, I have
no direct observations. It is, however, probable that LinguatiUa
tcemoicles may be the cause. These parasites were first noticed by
Dr. bchroeder^ m the mesenteric glands of cattle reared in the Dis-
trictof Columbia. Since that time they have been seen at different

(1893)^^ XIX p'To™'
^^^^'^^^S^o'^ ^^^^ Rindes. Archiv. f. wiss. Thierlieilkunde

^Monatshefta f . prakt. Thierheilkunde, VI (1894) , p. 157
< Bulletin of the Bureau of Animal Industry, No. 7 (1894), p. 126.
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seasons of the year. In January (1895) I found the mesenteric glands
of a cow from Pennsylvania invaded by Linguatula to such an extent

that every gland contained twenty or more individuals. In this case

they were also seen on cut surfaces of the livei", but their exact loca-

tion could not be made out owing to their i-apid movements. The
lesions in the mesenteric glands wore such as to suggest the theory tliat

the Linguakda found in them is also the cause of the brownish liver

spots. They are found in small cavities of these glands embedded in a
brownish softmass which is composed of debris of the gland tissue. No
inflammatory reaction appears to accompany these parasites. This

may occur later, however, and in the bulletin referred to the writer

has made these parasites responsible for the earthy and calcareous foci

not uncommon in the mesenteric glands. Inasmuch as the intestinal

walls contain similar foci caused by round worms {OEsophagostoma),

some of these may perhaps find their way into the mesenteric glands

to produce similar lesions there. If so, Linguatula is probably not

responsible for any of these earthy foci, since the lesions produced by
the same pai'asite are found to be fairly uniform in character and on

this account distinguishable up to a certain point from the lesions

produced by other parasites.

In the production of the peculiar lesions in the liver it would seem

that the plugging of a small branch of the portal vein might lead to

a reversal of the pressure from the hepatic vein under certain con-

ditions, or at least to a decided disturbance of the ecLuilibrium in a

certain number of lobules. In old animals the disappearance of a por-

tion of the liver cells and the enormous widening of certain capillaries

might thus be accounted for. The greater soundness of the organs in

young animals may prevent any such lesion during a temporary

obstruction. These statements concerning the nature of these spots

in the liver need confirmation. Should it be found that in those coun-

tries (Bavaria and Holland) where they have been found Linguatula

can not be detected in the mesenteric glands, my theory naturaUy falls

to the ground. The arrested development theory of Kitt can not,

according to my observations, account for these spots.

Lesions of the liver in the horse, probably referable to parasites,

appear to be not infrequently a stumbling-block in the diagnosis of

^landers These have been rather carefully described and figured

by Kitt \ who discusses their structure and the points of difference

between them and nodules due to the glanders baciUus. Only one

instance has come to my observation. A large portion of the Uver of

a horse was sent to the laboratory with the request that an examina-

tion be made to determine whether the animal had been affected with

glanders or not.
i i ^ -.i ^-^i.

Viewed from the surface the liver was densely speckled with grayLSh

or grayish-yeUow dots from one-fiftieth to one-fifth of an inch apart.

The smallest dots, one-third of a millimeter (one seventy-fi.tli of an

inch) in diameter, are barely visible as grayish, translucent spherical

bodies having a central yellow nucleus. They occur chiefly in small

groups or agglomerations. When the liver is incised these bodies are

found equally numerous throughout its substance AVhen the fing_er

is passed over them they impart a distinctly shot-like sensation to it

When crushed between glass slides all those examined were made up

• Die kalkig-fibrosen Knotohen der Leber und Limge des Pferdes "^^
f
eren

Unterschefdung von Rotzknotchen. Mo^^t?ii^f^^^,K?^''^t2^^ ^
^'

p. 433. See also Olt, Arcliiv. f . wiss. Thierheilkunde, XXI, p. 352.
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of a dense outer wall or Cixpsiile of fibrous tissue and an inner trans-

lucent core in -whicli is embedded a largo angular body made up of

inorganic salts.

The nature of these bodies is involved in obscurity. Kitt suggests

as a possible explanatioii the transportation of infectious matter from
the umbilical vein in case of an inflammation of this vein after birth
(omjjlialo-phlebitis). I am inclined to refer these bodies to the trans-

portation of fragments, i^ossibly ova, of disintegrated parasites from
the veins of the stomach or the intestines. The final solution of this

problem will be made only when livers of horees are systematically
examined without reference to any existing lesions. The cause may
then be detected befoi-e it has been obscured by the reactive inflam-
mation of the liver itself, which means in most instances the simulta-
neous absorption and disappearance of the offending body.
The facts presented in the preceding pages may be summarized

under the following heads:
(1) The frequent existence of numerous, minute focal lesions tn the

liver of some domestic animals, due probably in all cases to ova or
particles of disintegrated parasites carried from the digestive tract
through the portal vessels into the liver.

(2) The necessity of carefully examining such conditions so as not
to confound them with tuberculosis, glanders, and other affections of
Importance.

TWO CASES OF CIRRHOSIS OF THE LIVER.

CIRRHOSIS OF THE LIVER IN A STEER.

This case came into my hands in 1893 through the courtesy of Dr.
Cooper Curtice. A large herd of mostly young Devon cattle in the
central portion of New York State had been tested by him with tuber-
culin and found extensively infected. ^ One of the animals, a steer
2 years old, was found affected Avith tuberculosis and a very marked
diffuse cirrhosis of the liver. The general appearance of the animal
did not suggest the double disease with which it was affected. At the
autopsy both retropharyngeal glands were found two to three times
larger than normal and completely infiltrated with tuberculous foci
which are centrally necrosed. In the left bronchial gland were two
foci, each one-half of an inch in diameter, made up of multiple cheesy
nodules. In the azygos lobe of the right lung a tuberculous focus one-
foui-th of an inch in diameter, cheesy. Slight surrounding recent
infiltration.

The liver was not much larger than in the normal condition. The
entire surface was marked with a dense network of whitish bands vary-
ing considerably in thickness. No part of the organ was free. The
same dense network was found throughout the parenchyma, involvino-
the connective tissue around single lobules as weU as groups. If it is
borne m mmd that in the normal bovine liver the interiobular connect-
ive tissue is so slight in amount as to be invisible to the unaided eye
and that even with the microscope the boundaries of the individual
lobules are traced with difficulty, the amount of newly formed connect-
ive tissue m the liver of this animal will be better appreciated.

1 he examination of sections of liardened tissue confirmed the infer-ence deduced from the naked eye appearances. The network of
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whitish iuterlobulav bands was made up of dense connective tissue

containing but few nuclei, spindle-shaped in form. The density was
in fact so groat that sections were cut with great difficulty. Embedded
in this now stroma were numerous quite narrow branched cellular

structures resembling small bile ducts. In a thick section they pre-

sent the appearance, under a low power, of artificially injected vessels.

Tliey are much more abundant in some places than in others.

The proliferation of connective tissue is not limited to the inter-

lobular region, but invades the lobules themselves in circumscribed

areas. Examined with a hand lens, the sections show great variation

in the size of the lobules, some being very small, almost obliterated.

The invasion into the lobules may be traced in several stages from a

simple increase in the interlobiilar connective tissue nuclei witli or

without a rearrangement of the normal trabecular grouping of the

hepatic cells to the complete substitution of dense connective tissue

' for the parenchyma.
In sections from one portion of liver tissue numerous intralobular

cell foci were noticed. These were found associated in a few instances

with typical tubercular giant cells.

Any changes in the hepatic cells and cell nuclei similar to those

mentioned below were not detected.

CIRRHOSIS OF THE LIVER IN HORSES.

A disease known as "Bottom disease " appears to exist among horses

in South Dakota. Some years ago E. C. Schroeder, M. D. V., investi-

gated this disease on the spot, and his report will be found m the

eighth and ninth annual reports of the Bureau of Animal Industry,

pao-e 371. All that seems to be known of the disease is that it occurs

on1:.he alluvial plains lying on either side of the Missouri River and

that it has been ascribed to a weed called rattlesnake yveed {Crotalana

sag ittalls). ... ., t

It is not my intention to discuss this disease, as it needs further

study, but to describe certain lesions in the Uver of one case which

are distinctively cirrhotic in character. Dr. Schroeder brought with

him tissues from two animals hardened in MiiUer's fluid and m alco-

hol The liver of but one animal showed advanced cirrhotic changes

associated with a certain peculiar modification of the cells and cell

nuclei This animal is stated to be a brown gelding 10 years old. i he

appearance of the liver is described by reference to a preceding case

in which the organ had a mottled yellowish white and red appearance.

Even in the alcoholic material brought to me the very marked change

from the normal was evident at a glance. There was very little fluid

in the serous cavities of this animal.

The histological changes as observed m sections of hardened tissue

may for convenience of description be ranged under three heads:

(1) Cirrhosis; i. e., increase of the interlobular tissue.

(2) Hypertrophy of the liver cells and cell nuclei.

(3) Pigment deposits. , . , ..^

The hyperplasia of the interlobular tissue appears to be quite uni-

form throughout the section. The interlobular space ^^^ened into

den^e bands between 0.15 and 0.3 mm. in thickness.^ The newly

by the presence of the vessels and the epithehum of greatest

diameter of the normal interlobular portal branches was but 0.1 mm.
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formed connective tissue contains but few nuclei. The bile ducts
have proliferated to only a moderate degree. In general the cirrhosis

is not so extensive as that in the steer's liver above described.
A general enlargement of the individual liver cells is noticeable

throughout the sections examined. It can be estimated only approxi-
mately, owing to the irregular outline of the cell itself. Taking the
normal cell to bo from 15 to 18 pi in diameter, the hypertrophied cells

are from 30 to 40 /< in diameter; i. e., fully twice the normal dimen-
sions. This general hypertrophy of the liver cells is associated with
a marked enlargement of the nucleus, together with the appearance
of peculiar vesicular bodies within the largest nuclei.
The size, ajjpearance, and contents of the nuclei vary from cell to

cell. The lai'gest are abont 30 // in diameter, the smaller ones about
12 //, Measurement of the nuclei of the normal liver in the horse
shows them to be 7 to 8 /t in diameter. The enlarged nucleus appears
like a vesicle with varied contents. The most frequently appearing
intranuclear bodies are vesicular, vary , much in size, and bear no
definite relation to the size of the nucleus. Besides the vesicles, the
nucleus may contain smaller spherules which assume, in sections
stained in alum carmine, a uniformly pinkish color. It is probable
that these are identical with the larger vesicles. The nucleus itself
usually contains an indistinct network probably made up of substances
precipitated by the hardening fluids. The nucleolus is occasionally
present and frequently contains a small vacuole-like spot centrally
situated.

The variations observed in the nuclei are best illustrated by a few
descriptions of selected cells

:

(1) Usiial nucleus of hypertrophied cell, 12 jx in diameter, nucleolus 3 m-
(2) Nucleus 24 /.i in diameter; contains four vesicles from 6 to 10 /< in diameter.

The unoccupied space contains feebly stained amorphous matter.
(3) Nucleus 30 /j. long, in outline oval; contains a vesicle 14 /« in diameter and

three stained spherules (nucleoli?) 4 yu in diameter. The remainder of nucleus
is ruled with an indistinct network.

(4) Nucleus containing a single vesicle 18 /« in diameter, which most fills it up
bmall nucleolar body pressed to one side.

(5) Nucleus 22 jx in diameter, containing a considerable number of quite small
vesicles and a large wrinkled one.

(6) Nucleus 30 fx in diameter, containing a vesicle 14 )x in diameter and onesomewhat smaller, with a feebly stained body within it. By the side of these is anarrow elongated stained body (nucleolus?)

.

(7) Nucleus 32 u in diameter, containing a dense but not very distinct networkand three very small nucleolar bodies.

Throughout the parenchyma there is much deposit of yellow pig-
ment It appears in exceedingly minute particles grouped together,
each liver cell being the seat of such a group. It is equally abundantwithm the epithelial cells of the interlobular bile ducts
Among the hypertrophied tissue there are found small areas in Mdiich

the liver cells appear of normal size and stain more deeply The
contrast between these patches and the surrounding tissue is very
marked. The fresh appearance of these suggests the idea of regener-

Lewini describes two modifications of the cell nuclei of the human
liver m various affections which resemble to a certain degree those oftni8 horses liver. One is a siinple vacuolar degeneration. The



182 REPORT OF THE BUREAU OF ANIMAL INDUSTRY,

nucleus becomes somewliat onLirged and contains a vesicle varj-ing

much in size.

The otlier change consists in a great enlargement of the cell'nucleus

and the i^reseuce "vvithin it of one or more flat, round, colorless refran-

gout bodies, which fail to stain, or at most retain a feeble coloration

after treatment with Ehrlich's hematoxylin or acid fuchsin. Cells

affected in this way usually appear in groups of five or six. The
anthoris inclined to regard these disk-shaped bodies with the enlarged

vesicular nucleus as parasites.

Owing to the fact that but one case Avas examined by me I refrain

from identifying the unclear changes I have seen with those described by
Lewin. There is, hoAvever, a certain likeness between them. Tlius

in fig. 1, on PL VITI, the contents of the cell nucleus d suggest the

small intranuclear bodies regarded by Lewin as parasites.

The liver of the second case, of which pieces were submitted to me,

was not affected with sclerosis, but showed entirely different lesions.

This case is described by Dr. Schroeder as " a mare between 4 and 5

years old. She had been suffering for a long time and was expected

to die almost any moment. In her case the affection of the liver was

less extensive than in the other cases, there Avas less extravasation, and

very little fluid in the peritoneal and pleural cavities." The liver of

this animal presents in sections a very peculiar appearance. Around

the central vein of almost every lobule the parenchyma, for a distance

outward equal to one-third to one-half of the lobule, is largely replaced

by lacunae filled with red blood corpuscles. These lacuure form a

network made up of what is left of the tissue cells. Increase of

connective tissue is noticed here and there along the course of the

interlobular (sublobular) veins, along Avhich the same rarefaction of

the parenchyma is noticed. The intralobular stroma is not increased;

in fact the capillary system is more or less obliterated by a moving

to-^ether of the liver cells. These appear larger than m the normal

liver, and there is also a well-marked hypertrophy of many nuclei,

resulting in a considerable variation in size. Thus m one instance

the nuclei of two contiguous cells measured, respectively, 10 j.i and 20 /x

in diameter. The large nuclei stain solidly, and no such appearances

are detected Avhich are described for case 2.
_

The notes presented by Dr. Schroeder do not mention any obstruc-

tion in or incapacity of the pulmonary circulation, which might m
this case explain the intralobular distension of the capillaries into

large lacuna. The slight hypertrophy of the liver cells and nuclei

mav perhaps represent an effort to compensate for the tissue destroyed

by vascular distension. Before Dr. Schroeder's investigations m
South Dakota, Dr. McCapes, a local veterinarian, kmdly sent to tliis

Bureau portions of the liver of a horse which is supposed to have suc-

cumbed to the "bottom disease." The liver is ^^^^cribed as gi-ay

internally, bronze-gray externally; increased density veiy haid and

tough; external surface of the right lobe covei-ed with whit^ stup

three-fonrths of an inch long, attached solidly to the surface. Size

normal. Weight, 17 pounds."
. ^ +-u„

I examined sections of liver tissue from this animal and found the

o^encrS wearance quite different from that of the livei-s clescribed

abofe There was no pronounced sclerosis, although in he intralob-

urai spaces around the vessels there was ^
^^^^fj^tn^'^^^^^^^

homogeneous pinkish-blue color in sections stained with hei^^^^^^^^

and may have been amyloid. The pcy-enchyma itself w as flec flo n

this substance but affected with a variety of lesions. The cells weie
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more or less vacuolated from fatty changes, and contained groups of

irregular i)igment granules. The intralobular channels were consid-

erabl}^ widened, and there was some rarefaction of the central zone of

the lobule similar to that of the second case described. This case is

mentioned simplj^to point out that the lesions of the liver arc uotcon-
staiit and that further studies are necessary to determine precisely
what constitute the so-called "bottom disease." Its j)robable relatioii

to a peculiar cirrhosis of the horse's liver occurring in certain locali-

ties of Germany (Schweinberger Krankheit) lias been mentioned by
Dr. Sehroedcr, but needs confirmation.
On the other hand, it is isrobable tliat in a malady of a progressive

character like that which terminates in cirrhosis various stages of the
disease are encountered, differing anatomically among themselves.
Only a large series of observations will enable us to trace the rela-
tionship among such probable stages. Tliese facts are to some extent
similar to those obtained hy Wyatt Johnston in the studj^- of a disease
of cattle in ISTova Scotia.^ This disease is limited to two counties,
where it has been known for thirty years. It is not contagious, but
destroys all cattle living on certain fanns within a space of three
years. It also is ascribed to a weed—ragweed; but students of the
disease have denied the existence of any such relationship between
the weed and the disease. Johnston examined 35 cases and found the
liver affected in all but one case. There is at first an increased secre-
tion of bile. The parenchyma of the liver is affected with degenera-
tive and fatty changes. In two or three months cirrhosis appears and
the animals finally succumb to abdominal dropsy.

DESCRIPTION OF PLATE VIII.

Fig. 1. Cirrhosis of the horse's liver. (x340.) The section was stoained in
ahim-carmine.

(a) Enlarged hepatic cells.

(b) Interlobular tissue, greatly increased in quantity, extending into
the lobule itself.

(c) Enlarged vesicular niicleus containing a large vesicle.
(d) Greatly distended nucleus containing a number of spherical
bodies, some feebly tinted.

^. ^. (*^) Grroups of granules of reddish-yellow pigment within the cells.
Fig. 2. Cirrhosis of the steer's liver.

(a) Bands of connective tissue, varying in thickness and inclosing
small groups of lobules.

(&) Branched tube-like rows of cells (newly formed bile ducts?) indi-
cated by delicateishort lines in the drawing,

(c) Tuberculous focus.

' Biliary cirrhosis of the liver in cattle (Pictou cattle disease). Proc. ThirtiethAnnual Convention of the U. S. Vet. Med. Assoc. (1893), p. 120.





INFECTIOUS LEUIOEMIA IN FOWLS-A BACTERIAL DISEASE

FREQUENTLY iMISTAKEN FOR FOWL CHOLERA.

By Veranus A. Moore, B. S., M. D.,

Chief of Division of Animal Pathology.

It is well known that very destructive and apparently infectious dis-

eases are quite common among poultry. On account of the limited

knowledge of the nature of these affections, the outbreaks which they
cause are usually attributed by the Interested parties to fowl cholera,

the diagnosis being based upon the high mortality rather than on the
results of careful pathological or bacteriological examinations. In
fact, the term fowl cholera has come to be generally employed to desig-
nate any serious affection of fowls not distinctly recognized as para-
sitic or diphtheritic in nature.
In the spring of 1894 and in the fall of 1895 a few outbreaks of a

destructive disease among poultry came to my notice. A few of these
were reported to be fowl cholera, while others were said by the owners
to be unlike that disease. In the first instance this was the only dis-.

ease which the parties had observed, while in the last the people had
lost poultry from a different malady which they had called fowl chol-
era. The examination of the few fowls obtained showed conclusivelj'
that the disease from which they had died Avas distinct from that
described as fowl cholera, although at first it Avas thought it might be
a modified form of that disease. "This opinion was entertained in 1895
when a brief description of the first three outbreaks Avas published,'
but the subsequent study of the specific organism and the investiga-
tion of more recent outbreaks have shoAvn that it is impossible to
establish a near relationship between these affections. This necessi-
tates the differentiation of the so-called fowl cholera into at least two
distinct diseases. Already Lignieres ' has reported a septicaemia in
fowls due to Bacillus coli communis. His somcAvhat meager descrip-
tion of the symptoms and, lesions precludes their identification Avith
those in the disease about to be described. The specific organism,
however, belonged to another group. A further study of epizootics
among poultry may reveal the existence of still other infectious or
dietary diseases which are now masked under the ambiguous term of
foAvl cholera.

Notwithstanding the numerous reports of epizootics among fowls it
has been found exceedingly diflScult to obtain notice of their existence
early in their course. There is a remarkable hesitancy among poul-
try raisers to report the existence of a disease in their flocks before its
seriousness is demonstrated by the death of such a large number of
individuals that it is usually too late for an investigation. Repeat-
edly places at which epizootics Avero reported have been visited by

' Bulletin No. 8, Bureau of Animal Industry, 1895, p. G3.
^ Compt. Rend. Soc. de Biol., VI (1894), p. 13u.
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different inspectors of this Bureau, but invariably the conditions found
precluded the determination of the nature of the disease, which had
already run its course and disappeared. However, more recently cer-

tain knowledge of five outbreaks has been obtained. Unfortunatelj'',

very feAV cases from each were examined, and in four instances these
were the last fowls to die. Tlie differentiation of the disease causing
these outbreaks from fowl cholera is based upon the facts obtained
in these examinations and in the study of the disease artificially pro-
duced by means of the specific organism isolated from the organs of
these fowls.

OUTBREAKS REPORTED AND FOWLS EXAMINED.

April 7,1894. A dead fowl Avas received from Mr. S.,who resides

near the city of Washington, D. C. He had lost during the preceding
two weeks nearly all of his fowls (about fifty) from a disease which
he supposed to be fowl cholera. He was requested to notify us if the

disease continued in his flock and to send us all the fowls that were
subsequently attacked. As no other fowls were received, it is pre-

sumable that the disease had disappeared and that the fowl examined
was the last to be affected.

Fowl No. 1. This fowl was a female abont 2 years old. Slie was in good flesli.

The liver, spleen, kidneys, and lungs appeared to be normal. The crop contained

a considerable quantity of dirt, kitchen scraps, and other food. In the abdominal

cavity there were two large blood clots and a broken egg. The mucosa of the head

were normal; the comb pale. Cover-glass preparations from the liver showed no

bacteria. Tiibes of agar and botiillon were inoculated from the liver and blood.

On the following day these contained pure cultures of a nonmotile organism. It

differed from the bacterium of fowl cholera, although it was fatal to fowls, pigeons,

rabbits, guinea pigs, and mice.

H.

August 8, 1894. A dead fowl was received by express from Mr. S.,

of Tackett Mills, Va. A postal card from him bearing the date of

August 8, addressed to the Department of Agriculture, read in part

as follows : "I send you by Adams Express a hen with genuine cholera.

I have lost about eighty hens and pullets in the last two months from

fowl cholera. " The autopsy showed that the fowl had died some hours

before its arrival.

Fowl No. 2. Adult female. There was little lois of flesh. The organs were

somewhat discolored from post-mortem changes. The liver was fatty, the kidneys

vellowish in color, due to an excess of urates in the tubules. Heart muscle pale

and sprinkled with grayish points. The contents of the intestines were greenish

and semiliquid in consistency. Mucosa of the cloaca had a yeUowish color.

Cover-glass preparations from the blood and liver contained very few rod-shaped

bacteria. Tubes of bouillon and agar were inoculated from the liver. The ioUow-

ing day these contained pure cultures of a bacterium which upon subsequent

study was foimd to be identical with the bacterium obtamed m the fowl examined

from the first outbreak.

m.

In August, 1894, while engaged in other investigations, Dr Theobald

Smith had the opportunity of examining a fowl which had died m a

supposed outbreak of fowl cholera on Block Island, Rhode Islaiid.

The fowl died August 13. It Avas kept on ice until August lo, when

it was carefully examined. It came from a flock of about seventy
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fowls. The disease was reported to liavo begun in June, and at the

time this fowl died only about fourteen or fifteen were still living.

Fowl No. 3. The autopsy notes made by Dr. Smith state that the organs appeared
to he normal. Four cultures were made from the liver, spleen, and blood. On
the second day these contained a moderately vigorous growth of a nonmotile
organism.
August 31. Dr. Smith gave mo these cultures for further study. They were

found to he identical and pure. A series of inoculations and a careful study of the
morphological and physiological properties of this organism showed that it was
identical with the bacterium obtained from the two outbreaks previously studied.

IV.

September 18, 1895. Mr. C, who resides in Maryland, about 7 miles
from Washington, brought two fowls to this laboratory. One of these
was dead upon ari'ival, the other died late in the afternoon of the
same day. Mr. C. made the following statement concerning the dis-

ease and the conditions under which it occurred

:

The fowls were divided into two flocks. • In one of these the disease
had caused the death of about fifty old liens. The other flock remained
free from its ravages. The conditions under which the two flocks
Avere kept were, so far as he knew, practically the same. Pie stated
that his neighbors had lost a good many fowls from apparently the
same trouble. He characterized the disease as being very rapid in its
course. It frequently happened that the fowls which appeared to be
well at night were found dead the following morning. There was no
intestinal trouble such as diarrhea, and Mr. C. was emphatic in his
statement that the disease was not fowl cholera, as he had frequently
seen fowls alfected with that maladj^

Fowl No. 4. A female about 2 years old. It was dead upon arrival, and the
autopsy showed it to be in good flesh. The abdominal cavity contained consider-
able fat. The organs were changed in color, due to post-mortem effects. There
was some reddening of the mucous membrane of the duodenum, which was
explamed by the fact that the fowl had been given a large dose of carbolic acid
the day before. Tubes of culture media inoculated from the liver remained clear
Pure cultures were obtained from the blood.

iF°TIt^°^- ^'-.^ female about 2 years old. Alive, but unable to wallv. Mucosa
about the head pale. When lying on the floor there were apparent chills. Tem-
perature 109.5° P. Later in the day it seemed to be stronger and walked a littleA blood count showed 2,433,000 red corpuscles and 69,077 white ones per cubic mil-
limeier. She grew weaker and died late in the evening and was put on ice The
autopsy on the following morning showed the body to be well nourished Themucous membrane of the colon was slightly congested. The kidneys were unusu-
ally dark colored, due to blood injection. The other organs appeared tobenormalHeart contained very httle blood. Lungs normal. Agar plate cultures were madefrom the congested mucosa. From these a bacterium very similar to the one foundm the previotisly examined cases was isolated, also a bacillus belonging to thecolon group of bacteria. Cover-glass preparations made from the liver and blooddid not exhibit bacteria, and culture media inoculated from them remained clear.The viscera of this fowl was fed to two healthy ones mth negative results.

It is curious that the specific organism was not found in the organs
other than the colon. Again, the organism which resembled the onefound in the previous cases, in its morphology and culture characters,
was not pathogenic when large doses were inoculated into fowls and
rabbits The absence of diari-hea, the great exhaustion, and thediminution m the number of red corpuscles as observed in fowl No
5 are conditions identical with those observed in fowls in which the
disease was produced with the virus obtained from other outbreaksHere as in previous outbreaks, the fowls examined were among the
iasti to die. ^



188 REPORT OF THE BUREAU OF ANIMAL INDUSTRY.

V.

December 10, 1895. Mrs. B., residing near Overlook Inn, near Wash-
ington, reported the loss of several fowls from a disease which she said

was not cliolera. The fowls usually died suddenly, but occasionally

they were sick for a few days. It was the exceiDtion for them to have
a diarrhea. She broiight with her for examination a fowl that was
found dead that morning. On the following day Dr. C. F. Dawson,
of this laboratory, visited the infected locality. He reported that the

poultry Avero kept under very unfavorable conditions respecting clean-

liness and food. Several fowls had died during the preceding night,

but he was unable to detect the disease in any of the living ones. He
found that several other farmers in the neighborhood had lost fowls

from apparently the same trouble. The dead fowl brought to the

laboratory by the owner, and those obtained by Dr. Dawson, were

carefully examined.

Fowl No. 6. Fowl brought to the laboratory by Mrs. B. December 10. It was
reported to have been sick for several days. Mucosa about the head pale. Ema-
ciated. Liver very much enlarged and mottled with grayish areas 0.5 to 2 mm,
in diameter. The serous surface of the intestines appeared to be normal, but

the mucosa of the duodenum and colon were hypersemic. Kidneys pale, lungs

normal. Heart muscle pale and the heart cavities contained very little blood.

Cover-glass preparations of the blood showed many leucocytes. Cover-glass

preparations from the liver, blood, and kidneys revealed the presence of very

few elongated bacteria. Pure cultures of a short bacterium with oval ends were

obtained from the blood and liver.

Fowl No. 7. Found dead December 11, kept on ice until December 12, when it

was examined. This fowl was supposed to have been well until it was found

dead. Body well nourished. Comb normal in color. Liver slightly enlarged,

reddened, mottled with grayish or yellow areas. Intestines appeared to be per-

fectly normal. No evidence of diarrhea. Lungs normal. Heart pale and con-

tained very little blood. In the blood there were many leucocytes, especially those

containing spindle-shaped bodies. Many of the red corpuscles were broken and

did not take the eosin stain. Cover-glass preparations from the hver, and blood

exhibited a considerable number of bacteria singly, in pairs, andm clumps, ihey

usually presented a light center with a deeply stained periphery. Pure cultures

were obtained from the liver and heart blood.
. n t, , io

Fowl No. 8. This fowl was found dead December 11, examined December 12.

Body well nourished. Liver swollen, reddened, and mottled with punctiform

hemorrhages. It contained very little blood. Condition of the blood the same as

in No 7. "Intestines normal in appearance. Spleen abnormally dark. Kidneys

swollen. Pure cultures of the bacterium were obtained from the liver.

Fowl No. 9. A large male. The body well nourished. There was no evidence

of intestinal trouble Liver was slightly swollen. Heart muscle much reddened,

but sprinkled with grayish points. Blood pale and contained many leucocytes.

sSleln dark colored Intestines, kidneys, and lungs appeared to be perfectly nor-

mal. Pure cultures of the bacterium were obtained from the heart blood, and

liver.

Later in the month four other fowls were brought to the laboratory

from the same locality. Unfortunately, they had been frozen for

about three days before they arrived. From one of these pure cul-

tures of the bacterium were obtained. The absence of the organism

as determined by the inoculation of culture media, in thiee

is not explained unless the continuous low temperature had killed it.

THE SPECIFIC MICROORGANISM.

Bacterium sanguinarium sp. nov.

This organism was partially described in 1895 in connection with a

brief repSrt of three outbreaks of the disease from which it was
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obtained. It was then tliought that upon further investigation it

would bo found to bo closely related to, if not identical with, the bac-

terium of fowl cholera or possibly Bacillus gallinartum of Klein. The
investigations of the last year have shown, however, that it belongs

to an entirely different species. The organisms obtained from the dif-

ferent fowls, as stated in the post-mortem notes, were with one excep-
tion (No. 5) identical save slight differences in their virulence. In the
exception the pathogenesie had disappeared . Tliis description, written
after a careful study more than a year later, differs in no essential point
from that recorded in 1895 with the exception of the addition of several
determinations of considerable importaiice. The genus Bacterium is

in accordance with Migula's ' classification of bacteria, and it is based
on the absence of motility. As the most conspicuous lesion in the
fowls affected with the disease in question was in the blood, the spe-
cific name sanguinarium was suggested.

CULTURE CHARACTERS.

Morphology.—A nonmotile, rod-shaped organism, varying somewhat
in size according to the medium in Avhich it has developed. In tissues
of fowls or rabbits it is from 1.2 to 1.8 long and from 1 to 1.3 broad.
The ends are tapering in cultures or rounded, at times in the short forms
it could easily be mistaken for a micrococcus. In tissue it frequently
appears in small clumps, but usually in pairs united end to end.
(Plate IX. ) Spores or vacuoles have not been discoA^ered. Involution
forms are common. In cultures on agar it is more slender than in
tissues. When examined in a hanging drop preparation, especially at
the edge, it frequently shows a marked polar arrangement of the cellu-
lar protoplasm. In these preparations there is observed a marked
dancing motion of the organism. In old bouillon cultures short chains
composed of this organism united end to enc^ are sometimes observed.
It stains with the aniline dyes ordinarily used, but retains the coloring
matter very feebly, or not at all, when treated after the Gram method.
Agar —On this medium, at 37° C, the growth is moderately Aagor-

ous. It has a grayish glistening appearance. Isolated colonies are
from 1 to 2 mm. in diameter, convex, with sharply defined borders.
Agar plates emit a peculiar penetrating odor, which differs decidedly
from the pungent odor given off by Bacterium septiccemia liemor-
rJiagica. The growth on this medium is not differential or character-
istic, but resembles very closely that of the hog-cholera bacillus.

Gelatin.—In this medium the growth is less vigorous. In stick cul-
tures it is more abundant along the line of inoculation than on the
surface. Isolated colonies are about 0.25 mm. in diameter, appearing
to the unaided eye as homogeneous bodies, but slightly granular under
low magnification. On the surface of the gelatin the colonies are
granular and slightly spreading. They are not characterized by any
distinctive markings. It grows very feeblv in acid gelatin. The
most vigorous growth requires an alkaline medium. The color of the
colonies on the surface of the gelatin is neutral gray. There is no
liquefaction or softening of the medium.
Potato.—On the surface of potatoes a delicate grayish-yellow growth

appears after forty-eight hours when kept at a temperature of 35° C.
i^requently there is no development, owing, presumably, to the acidsm the potato.

'Die naturlichen Pflanzenfamilien , 129 Lieferung, 1896.
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Bouillon.—In alkaline peptone bouillon at 30° C. the growth imparts

a uniform cloudiness to the liquid within twenty-four hours. If the

bouillon contains much sugar the reaction becomes acid, otherwise it

remains alkaline. A grayish, friable sediment forms in the bottom
of the tube. After several days' standing tlie growth settles, leaving

a clear supernatant fluid. In a simple peptone solution containing

one-half of 1 per cent sodium chloride the growth is less vigorous

than in the one containing the meat juice. In meat extract bouillon

the growth is likewise feeble. In acid' peptone bouillon there is a

very faint cloudiness imparted to the liquid.

Milk.—This medium remains apparently unaffected for about four

weeks. It then begins to change to a clear opalescent appearing fluid.

In about six weeks it becomes translucent and strongly alkaline in

reaction. The addition of a few drops of acetic acid precipitates the

casein. A microscopic examination shows that the fat globules are

destroyed. This condition is presumably due to the alkali produced

by the growth of the bacteria. This appearance of the milk is not

distinguishable from that produced by the bacilli of hog cholera and

typhoid fever.

Fermentation of sugar.—Alkaline bouillon containing 1 per cent

of dextrose in the fermentation tube becomes cloudy within twenty-

four hours after inoculation. Strongly acid in reaction. Similar

tubes of bouillon containing saccharose and lactose become clouded

throughout, but they remain alkaline in reaction. The degree of alka-

linity increases with age. Gas is not produced during the growth of

the bacillus in bouillon containing sugars.

Indol and «7ie?zoZ.—Cultures in a peptone solution give a strong

indol reaction when treated after Kitasato's method. ^ The phenol

reaction could not be obtained when cultures were treated according

to Weyl-Lewandowski,=^ but the indol reaction was constant.

Temperature requirements.—The range of temperature m which

this bacterium will multiply iu suitable media is exceedingly wide.

The degree of cloudiness was practicaUy the same m tubes ot bouiUon

twenty-four hours after inoculation, allowed to stand at the room

temperature and in incubators kept at 36° and 41° C., respectively.

Tubes placed in a cool box (about 13° C.) were more faintly clouded.

After fortj^-eight hours there was quite a ^dgorous growth mthe bouil-

lon kept at this low temperature.
. .1 .1^+^^

Thermal death point.—This has been only approximately deter-

mined. Tubes of bouillon inoculated with several drops of a fresh

bouillon culture and exposed in a water bath to a temperature of o8

C. for fifteen minutes or longer did not develop. Those removed m

1 BoniUon prepared fi-om beef without neiitralizing or rendering alkaHne by a

solution of soda or potash.
„ „4. qto p n cstprilized solution com-

phenol separately For imlol 2 ox of " 2.' !»• gj' 0 1 per eent sohrtion ot

SiJ°n?t?a?i°' If
S-es^ eS o^|. A ane^ryslal-

schrift, 1800, S. IISG.

)
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from ten to fouvteon minutes developed into j)uyq cultures of the inoc-

ulated organism. An exposiii-e at 5-1° C. for thirty minutes produced
no deleterious effect, but tiibes exposed for two liours remained clear.

The growth was not retarded after an exposure of three hours at 50° C.

Effect of loio temperaiure.—Bacteria dried on coverglasses were
placed in sterile test tubes and exposed to a temperature of from zero
to a few degrees above for seventeen hours. This exposure did not
appreciablj'' retard their subsequent multiplication in bouillon.

Effect of disinfectants.—A 1 per cent solution of carbolic acid was
fatal in five minutes. A one-fourth of 1 per cent solution of commer-
cial sulphuric acid destroyed life in ten minutes. Lime water was
fatal in ten minutes, and a solution composed of 1 part lime water
and 3 parts distilled water was equally as effective in one hour.
Sulphur fumes Avere also fatal in a test applied by Dr. C. F. Dawson.
This consisted in j)utting a drop of bouillon culture uijon a sterile
coverglass inside a large glass jar Avhich had been especially pre-
pared for the test. About one-half of a teaspoonful of sulphur was
placed on a sheet of asbestus and ignited. In a short time the jar
was filled with white fumes. In three hours' time the cover-glasses
were carefully removed and dropped into tubes of sterile bouillon,
which were placed in an incubator. 'Tliey invariably remained clear.
The effect of drying.—This organism retains its vitality when dried

on cover-glasses for from seven to fifteen days, according to the thick-
ness of the residue left on the covers. This depends, of course, upon
the quantity of the culture taken.

PATHOGENESIS.

This organism is fatal to fowls, pigeons, rabbits, guinea pigs, and
mice. Other animals have not been tested. Excepting in intravenous
injections, comparatively large quantities of a pure culture were
required to produce fatal results. The effects of inoculations on the
different species are appended.
Folds.—Foy^ls inoculated in the wing vein with 0.3 c. c. of a fresh

bouillon culture died in from three to thirteen days; usually on the
fifth or sixth day. The temperature begins to rise on the second day
after inoculation. It reaches 109° to 111° F. a few days before death
occurs. In cases where the fowls live from five to six days they
appear perfectly well for at least three days, when the feathers begin
to have a sUghtly ruffled appearance. The exposed portion of the
head ordinarily, but not invariably, becomes pale. Toward the last
they sit m a crouched position, with the head drawn close to the
body. 1 hey refuse food, but usually take more or less water. There
IS sometimes a slight diarrhea, but as a rule there are no observable
intestinal disturbances.
The changes observed at post-mortem were not conspicuous The

liver was moderately enlarged, soft, and fatty. The spleen wasrarely enlarged. The kidneys were marked with yellow lines, due
wn«

^^J^ction of the tubules with urates. The intestinal mucosawas sometimes although rarely, hyperamic and sprinkled with punc-tiform hemorrhages, especially in the colon. The contents of theintestines were, as a rule, greenish in color and normal in consistency,

tho '^/^
''^''''''^ "'''^^ frequently of a yellowish color, due tothe deposition of urates. The lieart muscle was pale and n mostcases sprinkled with grayish points. In a few cases, wheie the i^owls

in tiie lieart, and in one instance in the lungs.
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The organs and blood of fowls dying from tlie Inoculation disease

contained comijaratively few bacteria. This was sliown in the cover-

glass preparations and also in cultures. Frequentlythe inclined sur-

face of agar rubbed Avith a large piece of the liver or spleen or a clot

of blood contained on the following day isolated colonies. There
were apparently more bacteria in the organs of the fowls Avhicli died

from feeding upon cultures than in those inoculated intravenously.

^4 series offowls inoculated intravenously loithpure cultures.

Fowl
No.

Date of
inocula-
tion.

Virus used. Date or aeatn.

18....
1894.

May 18 0.5 c.c. bouillon culture. May 21, 3 days...

10.... May 23 0. 3 c. c. culture, fowl 18.

.

May 28, G days...

20.... May 31 0.3 c. c.ciilture, fowl 19.. June 11, 11 days..

20....
27.:..
29....

Juno 13
Juno 19

July 3

0. 3 c. c. culture, fowl 20.

.

0. 3 c. c. culture, fowl 26. .

0. 3 c. c. culture, fowl 37..

June 18, 6 days...
July 3, 13 days...
Juiy 9, 6 days

ao..- July 10 0. 3 c. c. culture, fowl 39.. July 14, 4 days...

31....
33--.-
33....

July 18
July 25
Aug. 3

0. 3 c. c. culture, fowl 30.

.

0. 3 c. c. culture, fowl 31..

0. 3 c. c. culture, fowl 33.

.

July 24, 6 days...
July 30, 5 days...
Aug. 7, 5 days

341... Aug. 8 0. 3 c. c. culture, fowl 33.. Aug. 18, 10 days.

.

Remarks.

Liver fatty, engorged with Uood;
intestines pale.

Liver fatty, engorged with blood;
intestines normal.

Very much emaciated; grayish
nodules in heart; lungs contamed
grayish nodules, ana acini filled

with cells.

Liver fatty.
Very much emaciated; organs pale.

Liver fatty; kidneys yellowish; in-

testines normal.
Liver engorged with blood; blood
thin; intestines normal.
Do.
Do.

Liver engorged with blood; kidneys
yeUow; intestines normal.
Do.

1 Intestines contained a large nnmbor of tapeworms.

In every ease there was an elevation of temperature, a diminution

in the number of red blood corpuscles and an increase m the number

of white ones. In two instances (Nos. 20 and 27) there were impor-

tant variations from the usual lesions.

In No 20 the lesions were exceedingly interesting, tor trom tlie

appearance of the heart and lungs it could readily have been mistaken

for a case of tuberculosis. The disease in this fowl seemed to run the

usual course for the first few days. On the third day after inocula-

tion the temperature was 109.2° F., and it appeared to J^ry sick^

On the following day the temperature was lower, and on the sixth day

1^ was nearly if not quite normal. Death occurred very suddenly on

the eleventh day, and the autopsy showed a most remarkable varia-

tion from the usual type of lesions. This is the only foavI m which

the lungs were appreciably affected. The grayish modulesm the heart

were well pronounced, being much exaggerated over the foci, oidina-

rily detected as grayish points on the surface of the heart muscle.

^^In™' 27'the course of the disease was longer, and it manifested

itseKTn excessive emaciation. These are two
^^^^^^^

trating the variability of the disease, due, presumably, to the lesist-

ance or partial immunity of the fowls. .

slverS experiments were made to produce an outbreak of the dis-

ease bv feeding pure cultures of the organism and viscera of atfected

fowls In nea?lv every case a few of the fowls thus exposed died of

S: dise"^^^^^^ experiment -he-
"^^^^^^^^^ ^ir^inaS
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a single instance contract the disease. The details of a single feeding

experiment are appended

:

March 13, 1896. Six healthy adult fowls (Nos. 504, 505, 506, 507, 508,

and 509) were fed 400 c. c. of pure culture at the experiment station

of the Bureau by Dr. E. C. Schroeder. The culture was mixed with

the food, which was given after a fast of twenty-four hou rs. These-

fowls remained well for several days, when three of them (Nos. 504,

505, and 508) appeared to be sick, and on the morning of March 25

they were found dead. The others continued in a healthy condition.

The autopsies of the dead fowls showed a slight variation in the lesions.

In No. 504 the mucous membrane of the intestines Avas reddened. In
the other two it was pale. In all three cases the blood was thin and
contained an abnormal number of leucocytes. The blood spaces in

the liver were engoi'ged. Cover-glass preparations exhibited the spe-

cific organism, and pure cultures of the bacterium were obtained from
each of the livers.

In but one instance did the disease continue through three consecu-
tive feedings. Fowls fed with pure cultures or with the viscera of the
birds dying of the disease usually pei'ished in from seven to fifteen

days. These inoculation and feeding experiments demonstrated a.

marked difference in the susceptibility of fowls to this organism. Sev-
eral have survived the feeding of large quantities (300 to 500 c. c.) of
pure bouillon culture. The subcutaneous injection of pure cultures^

gave uncertain results; in a few fowls fatal results were obtained, but-

usually they remained well after this treatment.
Pigeons'.—Two pigeons were inoculated with 0. 2 c. c. of a bouillon cul-

ture, one subcutaneously and the other in the wing vein. The pigeon:
inoculated in the wing vein died in four days, the other in eight days^
The intravenous injection was repeated on a third pigeon with 0.1 c. c-

of pure culture. The pigeon died on the sixth day. The lesions were^
not marked in either case.

Rabbits.—In rabbits the disease resembles very closely that pro-
duced by attenuated hog-cholera bacteria. Subcutaneous inocula-
tions with 0.1 c. c. were rarely fatal; 0.2 c. c. destroyed rabbits
from three to five days. The lesions were characterized by slight local,
reactions, necrotic areas in the liver, enlarged and discolored spleen,
and infiltration of cells into the follicles of the csBCum and the glands-
about the ileo-csecal valve. (Plate XIV. ) A larger quantity (0. 3 c. c.
to 0. 8 c. c.

)
usually proved fatal in from five to eight days. An intra-

venous inoculation of 0. 2 to 0. 3 c. c. of a fresh bouillon culture produced^
death in from t'wo to three days. In these cases the spleen was engorged;
with blood, the liver swollen, and the intestinalmucosa contained hemor-
rhagic areas. A larger dose produced death in from eighteen to twenty-
four hours. An intravenous injection of a small quantity of culture^
produced lesions similar to those following the subcutaneous inocula-
tion of large quantities. Cover-glass preparations made from the liver„
spleen, and blood soon after death showed a few elongated bacteria.
If a rabbit was allowed to lie for twenty-four hours after death, cover-
glass preparations showed innumerable oval bacteria, some of which,
occasionally exhibited the polar stain.
Guineapigs.—GcnmQSb pigs inoculated in the abdominal cavity with^

from 0.2 to 0.3 c. c. of a bouillon culture died in from five to eight days.
The autopsy showed usually a considerable quantity of a clear lemon-
colored serum in the peritoneal cavity. The viscera were covered withi
a grayish membranous exudate. The pleural cavity contained a larg<a

A I 7
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quantity of serum. Luugs c6llax)sed. Subcutaneous inoculations of

0.5 c. e. proved fatal in from six to eight days. Tliere Avas aimrulent
lufiltratiou into the subcutis about tlie point of inoculation. Spleen
enlarged, dark colored, and friable. Liver jDale and usually fatty.

No intestinal lesions. Comparatively few bacteria in tlie organs as

shown in the cover-glass preparations.

Mice.—White and gray mice inoculated sabeutaneouslj^ witli 1 to

2 drops of bouillon culture died in from three to five days. The onlj'

lironounced macroscopic lesion observed was an enlarged and dis-

colored spleen. Mice inoculated similarly with a much smaller quan-
tity (a single small loop of culture) remained well.

CONSTANCY OF VIRULKNCE.

The degree of Anrulenee possessed by this organism when isolated

from the dilferent fowls seemed to be too low to account for the appar-

ent rapidity of the disease. As the fowls from which it was obtained

were among the last to die in their respective outbreaks, it was sup-

posed that this fact would explain the attenuated condition of the

organism. It was of importance, however, to determine whether this

apparent attenuation was real or rapidly induced by undetermined

conditions. Experiments in this laboratory have shoA\Ti that certain

pathogenic bacteria isolated from animals which die in outbreaks are

not readily increased in virulence, but when attenuation was produced

by a prolonged course of the disease, due to resistance on the part of

the animal, the original virulence could be restored by the passage

of the organism through a short series of animals. Selahder^ and

Metchnikof^ have reported experiments in which the virulence of

the bacillus of hog cholera (swine plague), as isolated from outbreaks,

was accelerated by passing it through a series of rabbits and pigeons.

After trying, without success, the effect of both slow and rapid cul-

tivations and other methods which have been suggested for handling

cultures for the purpose of accelerating their virulence, two series of

experiments were made on animals for this purpose. The first was the

inoculation of a series of rabbits intravenously and the other the feed-

ing of fowls in a continuous series with the viscera of fowls dead from

the disease. These were not continued to a great length, but sufla-

oiently so to show that whatever changes were Avrought upon the xirn-

lence of the organism must, if any, be very slow. The results of these

experiments are given in the appended tables. The yitus used was

obtained from fowl No. 8, outbreak Y.

Inoculation of rdbhits.

Bab-
bit
No.

Date of
inocu-
lation.

Viriis used.
Method of inocu-

lation.

Date of
death.

Time
after in-
ocula-
tion.

63
81
80
GO
85
86

1896.

Feb. 14
Feb. 18
Fob. 24
Feb. 29
Mar. 4
Mar. 13

0.3 c. c. culture, rabbit No. 80

0.2 c. c. culture, rabbit No. 60

Intrarenously...-
do-
do
do
do --—

Subcutaneously ..

Feb. 17
Feb. 21
Feb. 38
Mar. 3
Mar. 8

(a)

3 days.
Do.

4 d.aTS.

Da
Do.

oRemained well.

1 Annales de I'lnstitut Pasteur, IV (1890), p. 543.

'Ibid., VI (1893), p. 389.
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Feeding fowls.

Fowl
No.

Virus fed.
Date of
feeding.

Date of
death.

Time
after

feeding.
Remarks.

m
501
oor

503
511

513
513

5U

Viscera and culture, fowl No. 500 a..
do

Mar. 2G
do...

Apr. 3
Apr. 4
Apr. 1

....do.--

8 days.-
9 days..

do...

do...

Fowl 1 to 2 years old.

Do.

Do.

Fowls about one-third
grown.

Viscera and culture, fowls Nos. 500
and 501

.

do

Apr. i

....do...
Viscera and culture, fowls Nos. 50"

and 508.

do

Apr. 15

do...

Apr. 21

Apr. 25W
W

0 days..

10 days.
Viscera and culture, fowls Nos. 511
and 513.

do

Apr. 22

do...

a Fowl No. 50C died from the effect of feeding upon bouillon cultures. 6 Remained well.

It is evident from the outcome of these experiments that the viru-
lence of this organism is not rapidly increased by these methods. In
the latter case two fowls were taken for each generation of virus; this
was necessaiy on account of the uncertaintj^ of obtaining fatal results,
as indicated in jDrevious cases treated in a similar manner vvhere a con-
siderable number of the fowls were not affected, while others died at
irregular intervals. The virus employed was fi'om the same source
(fowl No. 8). These exxDcriments suggest that the organisms orig-
inally isolated were not temporarily attenuated through'the influence
of undetermined agencies. This conclusion is reached from analogy
with the bacillus of hog cholera and the bacterium of svnne plague,
which I have found to retain, after ijassing through a long series of
rabbits and pigeons, about the same degree of virulence they pos-
sessed when isolated. In a case with the swine-plague bacterium,^ a
slight attenuation, caused presumably by the prolonged course of the
disease, was entirely overcome by passing it through a short series of
rabbits.

DESCRIPTION OF THE DISEASE BASED UPON THE NATURAL AND
ARTIPICL4LLY PRODUCED CASES.

SYMPTOMATOLOGY.

Prom the statement of the owners of the fowls in the different out-
breaks and from the appearance of those in which the disease was
artificially produced, little can be positively recorded concerning the
distinctive or characteristic symptoms. The only fowl examined ante-
mortem from the natural outbreaks was first seen only a few hours
before death, when it was unable to stand. If held in an uprio-ht
position, the head hung down. There was a marked anamic condition
of the mucosa of the head. It had an elevation of nearly 3 degrees of
temperature. An examination of the blood showed a marked diminu-
tion m the number of red corpuscles and an increase in the number
ot white ones. In the disease produced artificially by feeding cultures
ot the specific organism there was in most cases a marked drowsinessand general debility manifested from one to four days before death
occurred. The period during which the prostration Avas complete

llh.n^.r^?^^''
^'^''''^ two days. The mucous membranes andskm about the head became pale. There was an elevation of from 1

ISO? p.^'l02.^°'
^' °^ Industry, U. S. Department ofAgriculture,
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to 4 degrees of temperature. The fever was of a continuous type, as
shown in the following temperature chart ^ of two fowls in which the
disease Avas produced artificially:

APRIL. ST

FAHR. AM PM;
113°

112.

m

8 11 12 13

FiQ. 7.—Temperature chart of infectious leuktemia in fowls, artificially produced.

Although the course of the disease in the different fowls was usu-

ally constant, there were many variations. In a few individuals the

time required for fatal results was from two to three weeks, but ordi-

narily death occurred in about eight days after feeding the virus, the

rise in temperature being detected about the third day and external

symptoms about the fifth or sixth, occasionally not until a few hours

before death. The symptoms observed in the cases produced by
feeding correspond with those described by the owners of affected

flocks.

As indicated in the inoculation experiments, the symptoms follow-

ing the intravenous injection of the virus were, as would be expected,

considerably modified from those in fowls which contracted the disease

by the ingestion of cultures of the specific bacterium.

MORBID ANATOMY.

The only constant lesions found in the fowls which contracted the dis-

ease naturally, as well as in those fed upon its virus, were in the liver

and blood. The liver was somewhat enlarged and dark colored,

excepting in a few cases in which the disease was produced by intra-

venous injections. A close inspection showed the surface to be

sprinkled with minute grayish areas. The microscopic examination

showed the blood spaces to be distended. The hepatic cells were

frequently changed, so that they stained very feebly, and not infre-

quently the cells were isolated and their outlines indistinct (Plate A_i ).

Occasionally foci were observed in which the liver ceUs appearedto

be dead and the intervening spaces infiltrated with round ceUs I he

changes in the hepatic tissue are presumably secondary to tiie

engorgement of the organ with blood. ^ ^ . i.^^-i.

The rareness with which the intestinal tract was affected m both

the natural and artificially produced cases is exceedingly interesting

from both the pathological and differential standpoints There was

in most cases a hypersemiaof the mucous membrane of the colon, but

this condition is not uncommon in the healthy individual. The kid-

neys were generally pale, but streaked with reddish hues, due to the

injection of blood vessels. In section the tubular epithelium appeared

to be normal. The kidneys seemed, from the number
o/j^jjf^^^i^^^^^

the cover-glass preparations, to be especially favorable for the locali-

• Fowls Nos. 508 and 509 died from ingesting the virus of this disease. No. 480 was

supposed to be healthy.
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zation of the specific organism. The spleen was rarely discolored or
engorged Avith blood. The lymiDhatic glands were not appreciably
enlarged in any individual examined. The lungs were, witli one
exception, normal. The heart muscle was usually pale and sprinkled
with grayish points, due to coll infiltration and the presence of bac-
teria (Plate XII). Tliese lesions were so common that it seems safe to
consider them one of the charactei-istic manifestations. Death usually
occurred in systole, the auricles containing very little thin, unclotted
blood. The brain and spinal cord were examined in several cases
without the discovery of abnormal conditions.
As ali'eady stated, it is in the blood that the most important altera-

tions are found. These consist in the gradual disappearance of the
red corpuscles, as determined by blood counts made daily or every
other day, from the time of inoculation or feeding the virus until the
day of death. In Bulletin ISTo. 8 mention was made of the blood
changes in this disease when produced artificially by intravenous
injections. The observations here recorded were made on fowls which
contracted the disease by ingesting the specific organism as well as
by inoculation, so that these alterations can not be attributed to
changes brought about by chemical or mechanical agencies due to the
injections being made directly into the circulation. In the fowl exam-
ined which contracted the disease from natural sources the blood
changes were exceedingly well marked.
The diminution in the number of red corpuscles and the increase in

the number of white ones ^ is illustrated in the two appended cases of
artificially produced disease.

Fowl No. 82, inoculated in- the wing vein February 6, 1895.

Date. Tempera-
ture (°F.).

Number of
red cor-
puscles.

Number of
white cor-
puscles.

1 Eemarks.

Feb. 6
7
8
9
U
13
14

107.4
109
108.2
108.4
107.4
110.3
108

3,744,444
3,417,391
3, 784, 700
3,807,692
3,481,818
2, 133, 333
2,530,000

21,222
26,087
55,000
76,925
90,909

100,000
140,000

Well.
Apparently well.

Do.
Do.

Feathers rufaed; refuses food.
Very quiet; comb pale.
Fowl died later in the day.

Fowl No. 501, fed culture Majrch 26, 1896.

Date. Tempera-
ture (°F.).

Number of
red cor-
puscles.

Number of
white cor-
puscles.

Eemarks.

Mar. 26
28

Apr. 2
3

4

106.2
110
110.6
106

3,534,000
2,430,000
1,684,310
1,745,000

18,940
70,000
80,000

246,4.32

Well.
Fowl eats very little.
Blood very pale; fowl weak; refuses food.
Very weak; many red corpuscles attacked bv leu-
cocytes.

Found dead.

»This condition of the blood suggested the name The tfirTn 1pnV!»T.-.iQ -.ttoc
applied by Virchow (Die CeUularplthologie BerlSriSSofto a Leas?S47efizedby a more or less notable and abiding ncrease of white cornSdpanied by a decrease in the number of the red corpuscles In thi?Sadv hi f-h«

fhTnunK f '^'^ T^b^^- ^liite coipSclermareSal^^^^^^^
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Additional cases shoiviiig tlie relative number of red and white blood corjyuscles.

Fowl
No.

Method of in-

oculation.
Time after
inoculation.

Number
of rod

blood cor-

Number
of white
blood
corpus-

cles.

Tem-
perature
of fowl

80 Intravenously
|

Second day .

.

It'ifth day
Sixth day—

3,059,000
1,:!84,000

1,540,1.53

11,036
56, 003

115,384

108.7
109
109.5

83 do
1

Same day
Third day
Sixth day

3,780,341
3,275,000
1,730,000

14,474
83,333

106.5
109.7

150,000 110.3

500

507

Fed cultures..
1

do..-.
{

First day
Fourth day
Tenth day . .

.

Sixth day

j

Eighth day .

.

4,500,000
3,905,835
3,610,000
1,758,333
1,838,461

38,606
94, 116
43,000
133,333
138,000

106.1
108.3
107
111.0
110.4

Remarks.

Sick.
Sick; rofu.ses food; died
during night.

"Well.
No symptoms.
Sick ; died on the following
day.

Well.
Quiet.
Recovered.

Died during night.

Ill carefully heated coyer-glass preparations of healthy fowl blood

stained with methylene blue and eosin the nuclei are colored a deep

blue, and the cellular protoplasm surrounding the nucleus is stained

with the eosin. In similar preparations made from the blood of the

affected fowls there are a greater or less number of corpuscles which

do not take the eosin stain. In these the portion of the corpuscle sur-

rounding the nucleus remains unstained or becomes slightly tinted

with blue. It occasionally contains one or more vacuoles, and the

margin is frequently broken. In some instances a considerable por-

tion^of the corpuscle has disappeared, leaving a few free nuclei. The
apparently dissolving away of the red corpuscles has been frequently

observed, and corpuscles showing the intermediate stages are readily

detected in carefully prepared specimens. (PI. X, fig. 4.

)

The cause of the destruction of the red corpuscles is not yet satis-

factorily explained. In his report on fowl cholera. Dr. Salmon^ illus-

trates leucocytes surrounding the red corpuscles, but the marked

diminution of the red cells was not determined, although he speaks

of the pale color of the blood. In fresh preparations of tlie blood I

have observed similar phenomena and have also seen portions of red

cells within the granular leucocytes. The determination of the extent

of this mode of destruction of the red corpuscles, however, necessitates

further investigation.
-.i m •

In fresh preparations of the blood of aftected fowls treated with Toi-

son's fluid red corpuscles which took the violet stain throughout more

or less intensely were frequently observed.
_ . ,

In the blood of poultry there are at least two distinct classes ot white

corpuscles The first, which predominates in numbers, contains from

one to four nuclei, and the cytoplasm is sprinkled with a variable num-

ber of round, elongated, or spindle-shaped bodies. In the fresh condi-

tion they are highly refractory. They stain with eosm, and if the prep-

arations are heated sufaciently they will retain certain of the aniline

dves The other class consists of round or nearly round cells which

tikethe blue stainfeebly. UsuaUy it is difficult todetect the nucleus,

although it is occasionally distinct. The leucocytes containing he

spindle-shaped bodies appear to be the phagocytes, as they are the o ly

oLs I have observed attacking the red corpuscles. Bacteria have not

been demonstrated in these cells, although their presence has, in scl
-

eral cases, been suspected. From the appearances observedm tlie x ed

blood corpuscles it seems highly probable that phagoc.v tosis pla^sa

' Reports of the Department of Agricultnre, 1880-18S2.
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comparatively large part iu tlieir destruction. It is difficult to believe
without further evidence that a toxin produced duriug the multipli-

cation of the specific organism could have such an effect on the rod
coriDiiscles. The large number of blood counts which have been made
shows beyond question that active and destructive changes are taking
place in the blood. In the fresh x)reparations Ave can observe the
phagocytes attacking the red cells and in the stained ones mutilated
red corijuscles and free nuclei are present. The hypothesis is sug-
gested that the leucocytes partially digest certain of the red corpus-
cles in their attack ui^on them. "\Vliether these changes are entii-ely
attributable to the phagocj'tes is still an open question.

It is an interesting and as yet unexijlained fact that the increase in
the white corijuscles is apparently restricted to those containing the
spindle-shaped bodies. In the blood from healthy fowls it is comj)ara-
tivelj^ rare to see one of the white corpuscles attacking a red one. As
the disease progresses, however, this v/arfare becomes very conspicu-
ous, ovdng perhaps to the increased number of the colorless cells. Up
to the present the study of these corpuscles has not been extended
beyond the observation of the general appearance of these structures,
and no attempt is made to explain the apparently marvelous increase
in the numbers of the leucocytes. In making these observations the
fact has been realized that blood exposed to the air undergoes A'ery
rapid changes, and in all the preparations studied this danger has been
carefuUy guarded against.

ETIOLOGY.

The Investigations into the nature of this disease indicate that the
exciting cause is a bacterium which combines in its properties certain
of those found in Bacillus coli communis, B. typhosus, and B. cliolercB
sitis. For instance, it gives a marked ind'ol reaction, ferments r-iu-
cose without forming gas, saponifies milk, and produces lesions in
rabbits similar to those following the inoculation of a variety of the
hog-cholera bacillus. It has not been found possessed of a high dee-ree
of A-irulence. It is presumable that its destructive effects in the flocks
fi'om which it has been obtained depended to a large degree upon
accompanying conditions which, as yet, have not been determined
It is_ interesting to note, however, that the definite information con-
cerning the conditions under which the fowls were kept in three of
the oiitbreaks shows that the requirements of ordinary hygiene were
not strictly complied Avith. It is apparent from the feeding experi-ments mentioned on a preceding page that the fowls kept under ordi-
narily favorable conditions do not readily contract the disease froman attected mate. Although the requirements necessary to prove the
specific nature of a micro-organism have been fulfilled in this diseasethe uncertainty of fatal results following inoculations suggests thatbad samtary conditions have much to do in determining the severity of

.^.^^?in^'Tf v^^'' ^'^^^ '^i-e sensitive to certain

highly probable that these aggravate the disease in question. It seems
1' 1^^^°°^ upon this malady as a filth disease, and it is not

farmv^^?i?nf.*? ^^f
^ disgusting condition in which manytai m5 aids are kept favor the perpetuation of the bacterium isolated

^^Wli^fo7V'?f speculate ipon he po^Sibil ty of undetermined sanitary conditions it is safe to elimiuato nil
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DIFFERENTIAL DIAGNOSIS.

The fact that three of the five outbreaks from which fowls were
obtained were reijorted to be due to fowl cholera suggests the possible
difficulties which may be experienced in difEerentiatIng these two
diseases which, in their clinical aspect, appear to resemble each other

somewhat closely.

Notwithstanding the numerous reports of fowl cholera in this coun-
try, the disease has received very little attention. In Europe it has
been more carefully investigated, and from the writings of Perroncito,

Touissant, Kitt, Pasteur, and many others can be gathered descriptive

accounts of fowl cholera, its pathology, and the properties of its spe-

cific organism. In order, therefore, to determine whether the disease

in any epizootic among poultry is fowl cholera it is simply necessary

to trace a similarity in the morbid anatomy and to discover and iden-

tify the specific organism. As the bacterium of fowl cholera has been

described since the adoption of modern methods by writers among the

foremost French and German bacteriologists, there should be little or

no trouble in its identification. Furthermore, it is generally conceded

by these writers that the bacterium of fowl cholera is identical with

the bacterium of rabbit septicaemia, Schweineseuche, and American

swine plague.
In 1879, Dr. Salmon investigated certain epizootics of fowl, cholera

in North Carolina, but since that time little or no advance has been

made in our knowledge of the disease producing epizootics among
fowls in this country. A careful perusal of Dr. Salmon's description

of the disease and his inoculation experiments, and those of contem-

porary writers on fowl cholera in Europe, will show that the disease

he investigated and fowl cholera can not be differentiated. His inves-

tio-ations, which are the only ones of importance reported in this coun-

try established the existence of fowl cholera in the United States.

This has afforded a slight excuse for the practice of many farmers and

poultry raisers of attributing all destructive outbreaks among poultry

to that disease.
, ^. ^ . u.-

From the tendency of the writings upon the etiology of infectious

diseases it is evident that the specific organism must be the criterion

for determining the nature of the affection. The variabihty m the

manifestation of specific diseases is recognized so that if the specific

oro-anism is identified it determines to a large extent the character ot

the disease. Thus rouget in swine has been found to exist under sev-

eral different forms, which were recognized as different diseases until

Janseni pointed out their identity by showing that their specific

organisms were one and the same species. As the course of an infec-

tious disease seems to be modified in accordance with the virulence

of the specific organism or the resistance of the infected mdividua^,

and as both of these conditions are subject to variations, the specific

or-anism itself, considered from the standpoint of its morphological

character and physiological properties, must be of the first import-

ancrfn groSpiSg infectious Aaladies. Applying this principle to the

differentiation of poultry diseases, it becomes necessary to include

?nder ?owl^ affections as can be demonstrated to be

due to the recognizable fowl-cholera bacterium.

A coZarison of the important changes in the morbid anatomy m
fowlcSIas described b? Europ_eanwriters and in the disease under

. Deutsche Zeitschriftf. Thier. med., XVni (1892), p. 287.
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consideration can be made from the appended columns, in which their

more characteristic lesions are contrasted

:

Fowl cholera.

1. Duration of the disease from a few
liours to several days.

2. Elevation of temperature.
3. Diarrhea.
4. Intestines deeply reddened.
5. Intestinal contents liquid, muco-

purulent, or blood stained.
6. Heart dotted with ecchymoses.

7. Lungs affected, hyperaemic or pneu-
monic.

8. Specific organisms appear in large
numbers in the blood and organs.

9. Blood pale (cause not determined).

10. Condition of leucocytes not deter-
mined.

Infectious leuTccemia.

1. Duration of the disease from a few
hours to several days.

2. Elevation of temperature.
3. Diarrhea very rare.
4. Intestines pale.

5. Intestinal contents normal in con-
sistency.

6. Heart usually pale and dotted with
grayish points, due to cell infil-

tration.

7. Lungs normal, exceptingin modified
cases.

8. Specific organisms comparatively
few in the blood and organs.

9. Blood pale, marked diminution in
the number of red corpuscles.

10. Inci'ease in the number of leucocytes.

Attention should be called to the fact that as yet there seems not to
have been a careful study of the condition of the blood in fowl cholera.
Dr. Salmon observed many changes in this fluid which may have been
similar to or identical with those herein recorded.
The difference between the specific organism of these two diseases

can be readily appreciated by a comparison of the more diagnostic
properties of each arranged in parallel columns, as follows:

Bacterium offowl cholera.

1. Bacterium short, with oval ends.

2. It usually appears singly in tissues.

3. Ordinarily it exhibits a polar stain.
(From tissue.)

4. Grows feebly or not at all on gelatin,
5. It does not change milk.
6. Resists dryingfrom one to three days.

7. Kills rabbits inoculated subcutane-
ously in from eighteen to twenty-
four hours.

8. It kills fowls when injected subcuta-
neously in small quantities.

Bacterium sanguinarium,

1. Bacterium shorb, vnth ends oval or
more pointed.

2. It usually appears in pairs united end
to end or in clumps in tissues.

3. It gives a light center, with uniformly
stained periphery. (From tissue.)
Rarely a polar stain is observable.

4. Decided gi-owth on alkaline gelatin.
5. Saponifies milk.
6. Resists drying from eight to twelve

days.
7. Kills rabbits inoculated intrave-

nously in from three to five days.
Rabbits inoculated subcutaneously
remain well or die in fi-om six to
ten days.

8. It does not kill fowls when injected
subcutaneously in small quantities.

While there are many similarities in the symptomatology of these
two diseases, there are pronounced differences in the morbid anatomy
f.^^^

specific micro-organisms. These facts will render the posi-
tive differentiation dependent upon a careful bacteriological and
pathological examination. It appears, however, that in fowl cholera
tJie disease is more rapid than in leuksemia.
There should be no difficulty in distinguishing between this diseaseand diphtheria (roup) in poultry. In the latter malady the lesions

are usually restricted to one or more membranes of the head The
septicjemia of Ligni^res can be separated by its specific bacillus B
coL'i communis. " f ^ ^xlio, jj.

A I- 7*
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PREVENTION AND TREATMENT.

From our present knowlocTge of this disease it is impossible to pre-
scribe II nietliciual remedj'. A series of systematic treatments lias
not been tried on account of the failure to obtain outbreaks of the
disease in time for such experiments. Its nature indicates, however,
that, lilc'e the plague in China, cleanliness is the best remedy. Good
food, pure water, and ventilation of poultry houses are indispensable.
With these it has been found difticult to keep up the disease expori-
mentallj^, and where these were provided by i-)oultry raisers the dis-

ease has not been foimd to occur.
Several immunizing experiments have been made on fowls and rab-

bits, but the outcome has been very unsatisfactory. In this work
sterilized cultures were used. Methods Mvhich were found ef¥ectual
in certain species with swine-i)lague and hog-cholera bacteria ai^par-
ently produced immunity against the disease in but 50 percent of the
fowls treated. The fact that a large percentage of fowls do not die
from this maladj-when feduj)on or inoculated with the virus rendered
these results of immunization against artificial infection difficult to

interpret otherwise than in the negative. As with the hog-cholera
bacillus, rabbits could not be immunized against the ordinary dose of

this virus by means of sterilized cultures.

Se^'eral fowls which were not ax)i)reciably affected by the first feed-

ing or inoculation succumbed when the operation was repeated mth
larger quantities of the virus. In view of these facts protective inoc-

nlations can not be recommended until the results obtainable by
experimenting upon fowls exposed naturally to the disease, as in an
outbreak, are obtained.
In handling a flock of poultry in which this disease has api^eared,

therefore, the only practical guide to be followed is that which char-

acterizes the successful handling of all infectious diseases, namely,
isolation and care. It need scarcely be suggested, therefore, that the

sick and the well fowls should be separated. The unaffected should be

placed on new ground and fed wholesome food, and the sick ones

should be given every advantage of good food, water, and air. In

addition to this, a stimulating medicinal treatment is indicated.

Quinine in doses of 1 to 2 grains is said to have been used with good

results in outbreaks of a disease resembling this in its general appear-

ance. A solution of one-half to 1 per cent of sulphate of iron has also

been suggested as a good prophylactic treatment.

In purchasing poultry the absence of this disease from the flock

should be determined before transferring any fowls. The immediate

danger of carrying this disease, however, is much less than in fowl

cholera, owing to the large quantities of the virus necessary to pro-

duce the disease.

The yards and houses in which the disease broke out or where sick

fowls were kept should be thoroughly disinfected. For this purpose

lime and whitewash, if thoroughly applied, would unquestionably

prove effective. Another disinfectant which is quite as easily applied

and also inexpensive is the follomng mixture

:

Crude carbolic acid - \ S^IJon

Crude sulphuric acid - - * gallon

These two substances should be mixed in glass vessels. The sulphuric acid is

very slowly added to the carbolic acid. During the mixing a large amount of heat

is developed. The disinfecting power of the mixture is heightened if the amount

'For details see Bulletin No. 6 of this Bureau on additional investigations con-

cerning infectious swine diseases. Issued 1894,
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of hofit is kept down by placing tlie tub or glass demijohn containing tlio carbolic

icid in cold water whilo the snlpliuric acid is being added. The resulting mix-

ture is added to water in the ratio of 1 to SO. One gallon of mixed acids will thus

furnish 30 gallons of a strong disinfecting solution having a slightlj' milky appear-

ance This can be applied to buildings with a broom and the surface of the ground

in a iien yard can be saturated with it. It is not poisonous, but quite corrosive,

and care should be taken to protect the eyes and hands from accidental splashing.

Too mnch can not be said respecting tlxe sanitary condition of poul-

try houses and yards. The practice of many farmers in killing a sick

fowl because it "is the cheapest way to treat it may not bo altogether

wi-ong, but it is decidedly out of the realm of economy to neglect those

conditions which require attention in order to prevent the occurrence

of disease. The alfections of fowls under consideration is unquestion-

ably the outcome of bad management rather than the uncontrollable

invasion of its specific organism. Justwhat all tliese conditions are can

not at present be indicated. The experience of iDractical poultry raisers

is necessary to establish the efficiency of the method suggested for

preventing this disease.

CONCLUSIONS.

The investigations recorded on the preceding pages have led to cer-

tain new and definite results concerning the nature of the diseases
which produce outbreaks among i^oultry. Although the facts elicited

add but an increment to our knowledge of the pathology of poultry
diseases, thej^have lowered the bars to an unexplored field in compar-
ative medicine. The conclusions which the facts appear to j ustify may
be summarized in the following brief statements

:

(1) Certain of the outbreaks of the infectious disease among fowls
poiiularly called fowl cholera are not due to fowl cholera, as deter-
mined bythe specific organism, but to a disease resembling it in its fatal-
ity and in certain of its symptoms, but differing from it in its morbid
anatomy and specific organism.

(2) Infectious leukaemia is characterized by certain well-marked
changes in the blood, there being a diminution in the number of red
corpuscles and an increase in the number of white ones. It is asso-
ciated with and presumably pi'imarily due to the presence of a new
species of bacterium

—

Bactermm sanguinarium. This organism dif-
fers in all esssential differential properties from the bacterium of fowl
cholera. It resembles somewhat closely in its physiological properties
Bacillus typhosus.

(3) This disease of fowls has not been found in flocks where a good
sanitary regime has been enforced. It is highly probable that it is a
filth disease, being dependent upon unfavorable environments quite
as much as the specific organism for the ability to run a rapidly fatal
course and of spreading to the entire flock.

(4) Infectious leukaemia appears to be more prevalent than fowl
cholera, for which it is often mistaken. Old fowls seem to be more
susceptible than chickens.

(5) The economic importance of this disease can not be accurately
estimated, but it unquestionably causes the death of thousands of
fmvls annually. Its elimination seems to depend upon the united
efforts of farmers and poultry raisers to put their poultry yards and
nouses m as perfect a sanitary condition as possible and provide pure
wa.er and wholesome food for their fowls. Tliis does not necessitateme expenditure of large sums of money or a great auiount of labor
It the annual losses which are now sustained from infectious diseasesamong poultry are to be saved the causes which produce them mustbo removed. "^"ou
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DESCRIPTION OF PLATES.

Plate IX.

The morphology of bacterium sanguinarium.

Fig. 1. Cover-glass preparation made from a bouillon culture 24 hours old.

(X 2000.)

2. Colonies on gelatin plates 48 hours old. Drawn with Zeiss apochromatio
10 mm. and compensating ocular No. 4. Outlined with camera lucida.

3. Cover-glass preparation of the spleen of a rabbit showing the deeply stained
periphery and light center of Bacterium sanguiiiarium. Also its appear-
ance in paii's. Preparation stained with Loeffler's methylene blue.

4. Cover-glass preparation of the spleen of a rabbit dead from fowl cholera.
It shows the marked polar stain of the bacteria; also the increase in num-
bers over those of a similar preparation (fig. 3) from the slpeen of a rabbit
dying from the effects of inoculation with Bacterium sanguiiiarium.

Fig. 5. A drawing from a section of a fowl's liver, showing capillary containing
blood and a clumi) of the organisms. ( X 2000.)

6. From a cover-glass preparation made from the liver of a fowl, showing
the bacteria isolated and in pairs. A clump of the organisms is also

observed, (x 3000.)

Plate X.

Certain changes observed in the blood.

Fig. 1. Normal red blood corpuscles of a fowl stained with methylene blue and
eosin. (X 1000.)

2. A form of leucocyte found in healthy fowls. Blood preparations staiued

with methylene blue and eosin. ( X 1000.

)

3. The same as fig. 2, but stained differently to bring out the spindle-shaped

bodies more clearly. ( X 1000.)

4. Red corpuscles found in preparations of blood from diseased fowl. Some
of them take the eosin stain feebly, others not at all, and still others

contain vacuoles. Many of these corpuscles are broken, the nuclei being

either displaced or free. ( X 1000.)

5. A form of non(?)nucleated and mononucleated leucocytes observed in

fowl's blood. Drawing made from preparation stained with methylene

blue and eosin. These forms have not been observed to retain the eosin

stain. (X 1000.) ^ ^ ^.

6. A very much enlarged leucocyte containing the spindle-shaped bodies.

These bodies are highly refractive in the fresh condition.

7. A white blood corpuscle attacking a red one. Sketches made from a fresh

preparation of blood from a diseased fowl. The changes illustrated m
the different drawings occurred within a period of thirty-five minutes.

The red corpuscle was not free from the leucocyte until the end, although

it frequently became neaiiy so.

8. A drawing from a single field in a preparation of blood made from a fowl

the day before death, ( x 1000.

)

Plate XL

The changes in tJie liver.

FiK 1. Section of liver from fowl No. 508. It shows the blood spaces engorged.

Drawing made with a Zeiss apochromatio 16 mm. objective and com-

pensating ocular No. 4.
4^ /c 1\ <Ti,.

2. A higher magnification of a small area of the same section (fig. 1). ijie

most marked changes are the engorgement of blood and the considerable

number of liver cells which have a thin or ragged border. Many ot these

appear to be separated from the adjacent tissue and to he wholly Nvithin

the blood spaces.
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Plate XII.

The lesions in the heart.

Fig. 1. Drawing madG from a heart of diseased fowl (No. 508) showing grayish

areas or points on the surface. (Natural size.)

3. Section of heart (fig. '3) showing the grayish tubercles to extend through
the heart muscle. (Natural size.

)

8. The heart of fowl (No. 20) which lived eleven days after inoculation. The
surface is covered with grayish tubercle-like projections. (Natural size.

)

4. A section of heart muscle showing the grayish areas to be sprinkled through-
out the muscle. Drawing made from a section stained vnth methylene
blue and eosin. The grayish points consisting of round cell infiltration

with bacteria and stained blue in the preparation. Traced with camera
lucida. (X about 14.)

5. A draAving of a portion of one of the grayish points under high magnifica-
tion with Zeiss apochromatic objective 2 mm., 1.30 N. A., and compen-
sating ocular No. 4. Outlines traced with camera lucida. It shows cells

and masses of the bacteria between and surrounding the muscle fibers.

6. A drawing from cover-glass preparation showing the bacteria. (X 1000.)

Plate XIII.

[This plate illustrates the changes found in the lung of a fowl (No. 30) in which the course of
the disease was unusually long.]

Fig. 1. A drawing of the lung in situ.

2. A section of a healthy fowl's lung. Magnified about 15 diameters. Out-
lines traced with camera lucida.

3. A drawing frorn a section of a diseased lung (fig. 1) tinder low magnifi-
cation. Outlines traced with camera lucida.

4. A drawing from a section of the diseased lung, showing a hyperplasia of
the iutervalveolar tissue. The aii* spaces are filled with cells and a gran-
ular substance. ( x 1000.

)

Plate XIV.

The lesions produced in rabbits with Bacterium sanguinariitm.

Fig. 1. The enlarged spleen of a rabbit dying from the effect of inoculation with
Bacterium sanguinarium. (Natural size.)

2. Cross section of spleen. (Natural size.

)

3. The spleen of a healthy rabbit of same age and weight as the one inocu-
lated. (Natural size.)

4. Liver of rabbit, showing grayish or necrosed areas of liver tissue. (Nat-
ural size.)

5. A drawing of infiltrated follicles on and adjoining the ileo-caecal valve.
(Natural size.)

6. A drawing of the infiltrated follicles in the c^cum in cases which would
probably have recovered. (Natural size.)

7. From the caecum of a rabbit which died as the result of inoculation with
Bacterium sanguinarium. It shows a tmiform cellular infiltration of the
follicles. (Natural size.)

8. A drawing made under low magnification of a cross section of an infil-
trated caecum, showing every follicle in the section to be affected. In the
section one of the follicles had become caseous in its center. Outlines
traced with camera lucida.
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TUBERCULOSIS IN SWINE; THE NATURE OF THE
DISEASE, WITH A REPORT OF THREE CASES.

By Veraxus A. Moore, B. S., M.D., and Charles F. Dav/sox, M. D., D. V.S.

Tuberculosis has come to be recognized as one ol: the great destroyers

of certain of the domesticated animals, as well as of the human spe-

cies. Much has been written concerning the nature of this disease

in cattle and the danger to mankind in using the milk and meat of

tuberculous animals, but the literature on the extent of tuberculosis

in swine, the peculiarities of the disease in this species, and the sourc«

of infection seem to have received little attention, especially in this

country. The small number of cases reported may be accounted for

in several ways, but the most rational exjDlanation seems to be the

fact that veterinarians have been slow in reporting tlie cases which
have come under their observation; furthermore, it is highly probable

that from the nature of things they are rarely called to treat this

disease in these animals. At present, therefore, tuberculosis in swine
is looked upon as an uncommon occurrence in this country, and abroad
it is generall}' admitted to be rare. Statistics are wanting, however,
whereby information may be given concerning the cause of death
among swine in the dairying districts, where it is well Icnown that it is

not uncommon for farmers to occasionally lose pigs from an undeter-
mined malady. If acciTrate information concerning the cause of these
deaths were at hand it might increase very materially our knowledge
as to the amount of tuberculosis in swine. If we turn to statistics on
this subject, we find that in Europe tuberculosis is much less common
in swine than in adult cattle, but that it is not so rare as it is in calves.
This is explained by the fact that pigs are more susceptible than calves
to tubercle baciUi. Dr. JSTocard makes the following statements con-
cerning the amount of tuberculosis in svfine and other animals on the
Continent

:

In Saxony there were slaughtered in abattoirs under inspection in
1891 54,444 adult cattle, of which 9,47G, or 17.4 per cent, were tuber-
culous; 230,808 pigs, of which 2,477, or 1.07 per cent,were tuberculous;
126,322 calves, of which 78, or O.OG per cent,were tuberculous. In 1892
276,851 pigs, of which 3,804, or 1.37 per cent, were tuberculous. In
1893 309,200 pigs, of which 5,100, or 1.64 per cent, were tuberculous.
(Johne.)
At Amsterdam in 1890 of 22,813 cattle slaughtered 755, or 3.3 per

cent, were tuberculous, while of 30,406 pigs slaughtered 323, or little
more than 1 per cent, were tuberculous. (Thomasset.)
On the other hand, at Rouen, M.Veyssierc found only 15 tuberculous

pigs out of a total of 38,164 slaughtered during four years, or less
than 0.04 per cent.
In the duchy of Baden the percentage is still lower, for out of a

total of about 8,000 pigs slaughtered each year from 1874 to 1882, only
22 on an aA^erage were found to be tuberculous, or a little less than
0.02 per cent. (Lydtin.)
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The number of cnses ol: tuberculosis reported from the examina-
tions made hy the United States meat inspectors is very small in com-
parison with the number reported fi-om the abattoirs in Europe.
Thus during the fiscal year 1894-95 there were 13,616,539 hogs exam-
ined post-mortem by these inspectors and only 579, or 0.00004 per cent,
were condemned for tuberculosis. The fact should not be overlooked,
however, that a large majority of these examinations were made in
the abattoirs in the West, where the hogs slaughtered were obtained
largely from the great corn-raising districts, so that a very small per-
centage of them had been subjected to the dangers attending the indis-
criminate feeding of milk and its by-products in the manufacture of
butter and cheese.
The infrequency with which tuberculosis is encountered renders it

desirable to consider briefly the common source of infection and the
manner in which the disease manifests itself. This is important from
both the prophylactic and the diagnostic standpoints. As the number
of cases which have come under our observation is very small, the
description of the disease as we saw it will be preceded by a general
discussion based largely upon the data obtained from the writings of

European investigators.

SOURCE OF INFECTION.

Noeard^ states that young animals belonging to the precocious
breeds seem to be more liable than others to infection. In nine cases

out of ten the animal is infected by ingestion. The pig easily becomes
tuberculous when fed on material rich in tubercle bacilli. If pigs are

fed on the refuse from dairies and cheese manufactories in districts

where there is much tuberculosis in cattle or on tuberculous viscera

they readily become infected. Infection through the respiratory tract,

while it is certainly possible, he believes to be very rare. The pig-

geries where the refuse from butter and cheese manufactories is fed

and those which adjoin the abattoirs or "knacker's" yards supply the

majority of animals found on post-mortem to be tuberculous.

Ostertag^ has called special attention to this disease as existing

among swine in certain parts of northern Denmark and Germany,
where there was much tuberculosis in cattle, and where swine were

fed upon the slime from creamery separators. Experiments show the

possibility of infection by means of the sputum of tuberculous people.

In the cases which have come to our notice there is very strong evi-

dence that the swine were infected by being fed upon milk from tuber-

culous cows. In one of these cases the tuberculine test showed that

a large number of the cows from which the milk was obtained were

affected.^

SYMPTOMS.*

In most eases tuberculosis of the pig is said to be first recognized

at the abattoir. Sometimes, however, it causes local and general

1 The Animal Tuberculoses, 1896.
5 Milch Zeitung, XXII, S. 672.

.

8We are indebted to Dr . F . L . Kilborne for information concerning this case, (bee

^^4^In"vrew of the fact that we have had little opportunity of obser-vdng the disease

in living swine, we will quote somewhat extensively Dr. Nocard^s description of

the symptoms, diagnosis, and progress of the disease.
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troubles, wliicli vary according to the organ or system attacked. The
following syniptonis have been noted

:

Its localization in the abdominal organs causes the arrest of fattening

and the progressive wasting of the subject. The mucous membranes
become pale; the hide becomes dirty; there is usually constipation or

diarrhea. The animal is in low spirits and remains buried in its

straw for entire days; the corkscrew of its tail is straightened ; the

abdomen is pendulous and the eye sunken; palpation of the abdo-

men is painful and may reveal more or less voluminous masses, which
are hard andmammillated, due to the changes in the mesenteric glands.

It is common to find glandular tumors in the submaxillary region at

the level of or at the thoracic inlet. In this form the malady may
last several months, but death supervenes rapidly if the lesions are

generalized through the blood stream. Primary pulmonary tubercu-

losis is very rare, but sooner or later lung lesions complicate abdomi-
nal tuberculosis, and betray themselves at the outset by a short, dry,

abortive cough and by difficult respiration. The cough soon becomes
paroxysmal and painful and is often succeeded hy vomiting; the
respiration becomes hurried and gradually j)ainful and more difficuli

;

wasting is very rapid and death supervenes in a few weeks.
The scrofula of swine (glandular tuberculosis) usually shows itself

by a puffing up of the face, which a careful examination shows to be
lifted up by the subjacent glands, which are enlarged, indurated, still

fairly mobile and free from heat or tenderness. The retro-pharyngeal,
siiperior cervical, and sublingual glands usually take part in the
lesion, forming a kind of necklace of unequal and knotty tumors,
which extend from ear to ear, and become larger under the neck between
the two rami of the lower jaw. Similar tumors may be developed at
the thoracic inlet, behind the shoulder, or in the groin, which, as they
increase in size, become harder and more adherent to the neighboring
tissues. Sometimes, however, a slight fluctuation is perceptible ; the
tumor softens, then forms an abscess, and discharges a small quantity
of thick and grumous pus ; but the glandular tumor does not disappear,
and the opening into the abscess remains for a long time as a fistula.
At the same time one may notice swellings of the bones, causing a

true tuberculosis arthritis when the lesions happen to be situated at
the level of an epiphysis. Persistent lameness, fistulous wounds sup-
purating indefinitely, necrosis, caries, etc., are the complications of
these lesions of the bone, the evolution of which is always extremely
slow.

DIAGNOSIS.

It is seldom that the veterinarian is consulted on the subject of a
tuberculous pig. Most frequently it is after death that he is called to
give an opinion on the nature of the lesions, in which case there is
usually not any real difficulty. In case of doubt, however, he must
not rely too much on the microscopic examination, for in the pif
much more than in the cow, the finding of the bacillus is difficult, and
the negative result of the search does not justify the conclusion that
tuberculosis is absent. To the examination of cover-glass smears
prepared on the spot by scraping must be added the methodical study
of sections, and above all, inoculations. In the sections, even in theabsence of bacilli, one may be certain of the nature of the lesion bvthe discovery of typical follicles almost always rich in giant cells

inoculation of guinea pigs into the peritoneal cavity, and into the
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subeutuueous cellular tissue of the internal surface of the thigh,
enables one to acquire quickl}^ enough the certainty which is lacking!
Indeed, although the guinea pig usually resists for a long time, espe-
cially Avhen the inoculation product comes from a chronic lesion,
either bone or gland, the gland of tlio fold of the flank becomes rapidly
enlarged, theuindurated and then obscurely fluctuating. These glands
may bo punctured or extirpated, and their contents examined for the
bacilli. If the result is still negative these contents may be inoculated
into a second guinea-pig, wliich in eight or ten days, the same i)ro-
cedure being made use of, will give the necessary data for a positive
diagnosis.

It is sometimes possible to take for tuberculous lesions the changes
caused by infectious pneumo-enteritis of the pig (hog cholera) when
it assumes the chronic form; in fact, Rolf describes this disease as
a scrofulous enteritis. Besides the Avell-kuown macroscopic characters
which in the immense majority of cases permit one to make the diag-
nosis of "pneumo-enteritis," one will find, if it is necessary, in the
microscopic examination, in the culture and inoculation of the caseous
contents of the suspected glands, certain means of avery rapid
diagnosis.

If consulted on the subject of tuberculosis in sA^dne, it is quite cer-
tain that the clinical signs alone would rarel}^ warrant the diagnosis.
The injection of tuberculin would be the surest and most rapid way
out of the difficult}^, for in the tuberculous pig, as in the tuberculous
cow, the reaction set up by the tuberculin is specific. The dose for
injection varies from 10 to 25 centigrams, according to the weight of the
animal.
The infrequency of tuberculosis in swine is said to be due prin-

cipallj' to the fact that in this species the disease assumes the acute
or galloping form, and as a result the affected animals succumb before
thej^have been able to scatter the virus to auj' great extent. Although
this may be the rule, there are numerous exceptions to it. During
the last few years Nocard has collected more than thirty observations
of scrofula or chronic tuberculosis in the pig. The disease always
IDresentstlie same aiopearance—massive lesions, rather thinly scattered,
rich in giant cells but very poor in bacilli, so poor in fact that it has
been found necessary to carefully examine four or five sections before
meeting a single bacillus, but the inoculation of the suspected mate-
rial into the peritoneal cavity of guinea pigs reveals its tuberculous
nature. The guinea pigs do not always succumb rapidly, but, on the
contrarj^, frequently hold out for three or four months, and even
longer. If those which seem well are killed five or six weeks after

inoculation, the spleen, the liver, and sometimes the lungs will be
found stuffed with tuberculous nodules in the center of which it is

possible to find a few tubercle bacilli.

It is stated that there is a tendency to increase the rapidity of the

disease by passing it through a series of animals by inoculation from
one to another. The lesions become more minute, more confluent,

and also richer in bacilli. When one has recourse to Intravenous

inoculations the experimental animals, after the fifth or sixth trans-

mission, die in from twenty to twenty-five daj'sfrom a veritable tuber-

culous septicfemia. The spleen, the medulla of the bones, and the

liver, although they do not show nodules visible to tlie naked eye, are

crowded with myriads of tuberculous follicles which are exceedingly

rich in the specific organisms.
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MORBID ANATOMY,

The manifestations of tiiborcnlosis in SAvinc, as snggestcd in the fore-

going- statement, are exceedingly interesting. Nocard finds the lesions

to consist of miliary granulations which rapidly become caseous, as in

cattle, but Avhich more rarely contain calcareous salts. Generalization

is common, in which case the viscera are thickly sprinkled with gray
granulations which are translucent throughout, or opaque in their cen-

ters, and quite analogous to those found in tubercular lesions in other

animals.
As the disease most often results from ingestion of the virus, the

digestive apparatus and the corresponding lymphatic glands (submax-
illary, parotid, i)haryngeal, superior cervical, mesenteric, sublumbar,
etc.) maj^ be decidedly altered, while the other organs remain practi-

cally intact. Lesions of the small intestine and the caecum are com-
mon, and take the form of ulcers of the mucous membrane, of miliary
nodiiles, or of tuberculous infiltrations inyolving at once the mucous,
the muscular, and subserous tissues. The lesions in the liver take the
form either of miliary granulations, which are yellow and caseous and*
scattered in greatnumbers through the thickness of the organ, or else of
rounded nodosities which are j^ellowish white in color,varying In size
from that of a pea to a hazelnut, and of a tough consistencj''. On sec-
tion they api)ear sometimes to be firm, homogeneous, and fibrous;
sometimes softened in the center,but rarely infiltrated Avith calcareous
salts. The peritoneum and the pleura are sometimes the seat of an
eruption of fine granulations which remain in a state of miliary nod-
ules. Lesions like those in the liver may exist in the lungs, but gen-
erally there is found in these organs an innumerable quantity of
minute translucent, gray granulations, caused by generalization
through the blood stream, in which case the liver, the spleen, the kid-
neys, the medulla of the bones, and the mammae are usually infiltrated
with similar growths.

It is common to find lesions localized in one or several lymphatic
glands. The tonsils and the pharyngeal or submaxillary glands are
the ones most often affected. They become voluminous, hard, and
knotty, as they have undergone a true fibrous transformation and con-
sequently, difacult to cut. This is shown by the tissues creaking under
the cutting instrument. In section they have the appearance of old
fibrous tissue; here and there small yellow foci are seen of a softer
consistency, almost caseous; sometimes veritable purulent collections
are found, either encysted or in communication with the exterior. If
one submits the caseous or purulent matter to a bacteriological exam-
ination, tubercle bacilli are not usually found. The bacillus, however
IS present and if this matter is inoculated into the peritoneal cavity or
the cellular tissue of guinea pigs will produce tuberculosis.

These chronic glandular lesions, with their A^ery slow progress have
long been looked upon as constituting the scrofula of swine, and to
scrofula was also assigned the tuberculous lesions of bones (ribs ver-
tebras, articular extremities, shoulder blades, hip bones, etc.) which
are common m pigs, both young and old.
The older authors noted that the ancient scrofula was often accom-panied by yiscei-al tuberculosis, but they refused to admit the identitvand even the relationship, of the two affections.

^

'

I he generalization of the disease especially iu the muscular tissue
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is reported by several observers. Moule* calls attention to this pecu-
liarity of the disease. Stockman ^ shows that while the disease is
ordinarily generalized, muscular lesions may exist in swine in the
absence of generalization. Zschokke'^ has called special attention to
the localization of tubercular lesions in the head of swine, especially
in the uares and brain.
The lesions in the animals which we have examined correspond

very closely with those described by European writers.

DESCRIPTION OF THE THREE CASES.

The cases of tuberculosis in swine which have come under our
observation are from two outbreaks only. They are, however, of
much importance, as the source of the infection in both instances
was presumabl}'^ the consumption of milk from tuberculous cows.
Although the data are few, the demonstration of the disease in two
herds on dairy farms is of considerable interest.

Outbreak 1.

Pig No. 1.—In February, 1896, a piece of a diseased pharyngeal
gland was received at this laboi*atory from Dr. F. L. Kilborne, of

Kelloggsville, N. Y., from whose letters the following brief history of

the disease was obtained.
He (Dr. Kilborne) had occasion to test a herd of milch cows with

tuberculin, and found that a large percentage of them were tubercu-

lous. The owner had from time to time lost swine, and Dr. Kilborne
was requested to make an examination of a pig which had died at

that time. The lesions indicated tuberculosis, and he sent a small

piece of a diseased gland to this laboratory for further examination
and diagnosis. Upon its reception the tissue was found to be some-

what decomposed from post-mortem causes. It was about the size of

a walnut and consisted of a grayish, necrotic mass. Cover-glass prep-

arations failed to reveal the presence of tubercle bacilli, and conse-

quently a guinea pig was inoculated February 11 with a piece about

the size of a small pea. It died March 5, with extensive tubercular

lesions in the lymphatic glands, liver, spleen, and lungs. Properly

stained cover-glass preparations from these lesions showed tubercle

bacilli in considerable numbers.
A further and more detailed account of the outbreak in the herd

from which this animal came has not yet been received. The impor-

tant fact was obtained, however, that at least one pig in a herd fed

upon the milk of known tuberculous cows was affected with tuber-

culosis.
Outbreak 2.

On May 2, 1896, Mr. D., who owns and operates a farm on the

outskirts of the town of Rockville, Md., requested the Secretary of

Agriculture to have a disease which existed in his herd of swine

investigated. A few days later one of us (Dawson) visited his place

and found his herd to consist of nine Berkshire pigs, which had been

purchased in January at public sale from a dairyman residing near

by. They all belonged to the same litter, but at the time of the visit

'Recueil de Medicine Veterinaire (Annexe), Tome VI, Serie VII (1889), p. 455.

'The Veterinarian, May. 1895; ibid., March, 1896.

3 Deutsche tierarztlich Wochenschrift, 1895, No. 36, S. 813.
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fhey varied greatly in general appearance and size. Four of tliem

appeared to be healthy, and would have weighed about 75 pounds

each. The remaining live were emaciated, and would not have

weighed more than 40 pounds. The owner reported that they were all

affected with a cough when purchased.

The symptoms in the appreciably affected animals at the time of

inspection were those indicating a disease of the respiratory tract.

There were cough, hurried respiration, nasal discharge, thirst, loss of

appetite, emaciation, and pallor of the mucous membranes. When
undisturbed, the weak ones would lie down. If disturbed or made
to run, they soon became exhausted.

Pig No. 5.—With the consent of the owner one of the smaller pigs was killed

by a blow upon the head for the purpose of post-mortem exammation. The car-

cass was fixed by tying its legs to pegs driven into the ground. An incision was
made through tiie skin from the lower lip to the pubes along the median line, and
the skin reflected. Of the superficial lymphatics thus exposed, those in the sub-
maxillary region were the only ones showing the disease. They were much enlarged,
and when sectioned imparted a gi'ating sensation.

An incision through the abdominal median line exposed the viscera. The serous
and mucous surfaces of the intestines were normal in appearance. The mesenteric
lymphatic glands were affected generally. They approached an almond in size,

and when sectioned were seen to be the seat of extensive tuberculous change. In
some instances the glandular tissue was necrotic, and in others it had become cal-

careous. The necrotic material could be easily enucleated from its capsule.
The liver was dotted here and there with circumscribed, grayish areas about 2

mm. in diameter. On section this organ showed the disease to be largely near its

surface.
The spleen was extensively involved, and its surfaces were literally covered with

comparatively large projecting tumors having a yellow summit broadening grad-
ually to the normal spleen tissue. The larger ones measured from 10 to 18 mm.
in diameter. Besides the large ones, which numbered about 30, there were innu-
merable small nodules less elevated and varying in size from 1 to 5 mm. The
spleen as a whole was considerably enlarged, probably one-third over its normal
dimensions, and with the exceptions noted was normal in color.
The thoracic cavity was exposed by an incision on either side of the sternum

through the ribs at the costo-chondral articulations. The lungs were extensively
diseased. Palpation of their surfaces gave the impression of the existence of very
numerous and closely set hard nodules beneath the pleura. Section of the whole
of the right lung revealed the fact that it was extensively invaded by miliary tuber-
cles situated mainly in the interlobular connective tissue, but in many cases the
lobules themselves were entirely obliterated. When the lung was sectioned, an
abundance of frothy mucus and pus welled up from its cut surfaces.
The entire cephalic lobe of the right lung was affected. About the center of the

lobe there was an abscess about one-half inch in diameter containing pus, mucus,
and necrotic tissue. This cavity was continuous with the main bronchus of the
lobe, and probably discharged its contents into it. In the same lobe and near its
base there was a large abscess containing a cheesy material and also considerable
gelatinous mucus.
The left lung was equallyinvolved with the right, the cephalic and ventral lobes

being the seat of extensive abscesses containing fluid pus.
The posterior lobes of both lungs were adherent by strong, fibrous bands to the

thoracic walls, to the pericardium, and to each other. The pericardium contained
an abnormal amount of straw-colored serum.
The mediastinal glands were enormously enlarged, as were also the glands at the

bifurcation of the trachea. Section of them showed then- tissues to contain numer-ous pin-head tubercles.

GtriNEA-PIQ- INOCTTLATIONS.

May 6 guinea-pig No. 299 was inoculated by placing under the skin
ot the right side a piece of the tuberculous lung tissue about the size
or a pea '.

4 ^^^2 •• 'F^^
guinea pig was found dead this morning. Emaciation pronouncedAt the point of inoculation there was an infiltration of a purulent sTsJS fnto
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the subcutaneous and subjacent muscular tissues, extending over an area about 1
inch in diameter.
The suiierficial lymphatics in the right inguinal and those in the right axillary

and submaxillary regions were enlarged and indurated. On removing tlie sternimi
an enlarged lymphatic gland was seen situated upon the superior surface of the
manubrium. It was about the size of a split pea. Both lungs were deeply red-
dened and thickly sprinkled with pin-hcad-sized tubercles.
The pleural cavity contained considerable sero-sanguinoiis liquid.
The ti-acheal and mediastinal lymphatics were much enlarged and cheesy. The

liver was considerably enlarged, and its surfaces were almost entirely occupied
by diseased areas of a bright greenish or yellowish color. The spleen was enor-
mously enlarged, engorged with, blood, presenting upon its surfaces numerous
grayish tubercles. The lumbar and pelvic lymphatics were also much enlarged
and cheesy upon section,

A second guinea pig (No. 298) was inoculated on the same day
(May G) by introducing into tlie sulocutaneous tissue a small piece of a
Ij'mpliatic gland:

June 18 this guinea pig was much emaciated, and exhibited other signs of tuber-
culosis. It was killed with chloroform for examination. The lesions resembled
very closely those noted above in the guinea pig inoculated with the piece of lung
tissue.

Covei'-glass preparations stained after Ziehl-Neelsen's method from the liver tis-

sue of both the guinea pigs exhibited tubercle bacilli.

May 15 a second visit to Mr. D.'s farm was made by one of us (Daw-
son) for the purpose of making further observations. During the
intervening time one of the pigs had died. The owner kindly con-
sented to the slaughter of another diseased pig which was carefully

examined.

Pig No. 3.—This animal weighed about 40 pounds. The mode of procedure in

the examination was identical with that described for pig No. 2.

Of the superficial lymphatic glands the left inguinal was enlarged, and upon
section was seen to contain one small focus of the disease.

The submaxillary lymphatic glands on both sides were enlarged, the one on the

right side enormously so.

The lymphatic glands in the smaller curvature of the stomach were enormously
enlarged, and upon section their tissue was seen to be entii-ely changed to that of

a tuberculous nature. One of the mesenteric lymphatic glands opposite the ileum
was much enlarged, and upon section showed that its entire parenchyma had
undergone tuberculous changes. It could be easily removed from the capsule.

The subltimbar lymphatics were much enlarged and contained foci of tubercu-

The serous membrane between the coils of the large intestine was extensively

infiltrated with miliary tubercles.

The liver was diseased throughout. Upon the surfaces of aU the lobes there

were many irregular yellowish areas. The interlobular connective tissue was
hyperplastic, and in many instances the increase of this tissue had partly obliter-

ated the individual lobiiles. In some cases the lobiUes were much atrophied.

Section of the largest of these areas showed them to extend down into the liver

parenchyma for variable distances, and that in them were situated small pinhead-

sized granules of calcified matter. By scraping the cut surface of the organ the

hepatic cells could easily be removed, leaving a surface resembhng the cells of a

honeycomb. The lymphatics in the portal fissure did not appear to be aftected.

The spleen was affected as in the first pig examined from this herd. The large

yellow tuberculous tumors were very numerous, extending entirely through the

substance of the organ. When cut through, the interior of the tumor mass was

of a yellow color, resembling cheese. In the center were numerous calcified

deposits. . , , jv, J. I • XI •

The sublumbar and pelvic lymnhatics were not noticeably affected m this case.

The lymphatics in the submaxillary regions were much enlarged and were

palpable during life. When sectioned they showed the entire parenchyma infil-

trated with tubercles.

Upon removal of the sternum and attached rib cartilages an enlarged lymphatic

gland situated upon the superior surface of the manubrium was noted. It had
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attained the size of a filbert nut, and when sectioned showed about half of its

tissue infiltrated with small yellow tubercles.

One of the tracheal glands just anterior to the sternum was much enlarged and
extensively diseased.

The mediastinal system of lymphatics was enlarged and extensively diseased.

The caudal lobe oi" the left lung was the seat of miliar tuberculosis throughout
its mass, and at the anterior border there was a complete breaking down of the
tissue into a muco-puruleut substance, this area being directly continuous with
the central bronchus of the lobe.
Fully one-half of the ventral lobe of this hmg was similarly affected. One of

the tips of the azygos lobe was completely consolidated. Section through this
area showed it to be of the consistency of fresh cheese.
The right lung was affected similarly to the left lung. The posterior border of

the right cephalic lobe was completely cheesy and was adherent to the anterior
margin of the right caudal lobe.
The lymphatic gland to the left of the bifiircation of the trachea was much

enlarged and imparted a grating sensation when cut through. Examination of
the pharynx did not reveal a tuberculous affection of its lymphatic system.

Unfortunately the cranial and spinal meninges were not examined
in either case, nor was any special examination made of the skeletal
muscular sj^stem.

A letter from Mr. D., Avritten earlj^ in June, stated that one of the
remaining pigs had died. We were desirous of applying the tubercu-
lin test on the apparently healthy animals in the herd, but the owner
refused to allow any of them to be killed if they gave a reaction, and
consequentlj' the test was not made.

MICROSCOPIC EXAMINATION.

Pieces of the organs of these pigs were iixed in formalin and alco-
hol, sectioned, and stained, both for the study of the tissues and for
tubercle bacilli. The study of these sections revealed some very
interesting conditions, largely confirmatory, however, of the deserip-.
tious already written concerning the histologj^ of this disease. They
are, however, of sufificient interest to receive a brief consideration, in
view of the fact that the minute morbid anatomy of swine tubercu-
losis is not generally understood. There seem to be a few variationsm the histology of this disease in swine from that in other species
but as we have examined the lesions in but two animals these excep-
tions can not be considered of more importance than can be attributed
to individual variations. However, it is only by the study of isolated
cases and individual variations that a comprehensive kuowledo-e of the
pathology of this disease in swine can be obtained.
The disease process in the lymphatic glands was similar in itsminute anatomy to that aliieady described as existing in other ani-

mals. The sections of the infiltrated tissues adjacent to the necrotic
foci contained very few giant cells. Tubercle bacilli were present insmall numbers m the sections from the mesenteric glands of No
J'jbut m tbose from pig No. 2 they were exceedingly abundant. "(See

v™^^ n'"^ ?r ^"^^^^^ of special interest. (Pis. XV and
vr,! 'i

^'^ ^^""'^ ^^^^y ^ere firm, and presented, as arule a clear homogeneous appearance. In the larger ones foci of cell

fnnl?i 'n-' K ? occasionally contained calcareous deposits, werefound Distinctive layers of round and epithelioid cells surroundingthese foci were not detected. The greater part of the tubeicic ?on-

cet ri 'S'r.li'"'^^
connective tissue sprinkled .W«i roundcells. Giant cells were abundant, especially in the outer third of the
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nodule. Tubercle bacilli were not detected in any of the sections

from pig No. 3, but in those from No. 2 there were a few.

The lesions in the liver werre also interesting. Tlie cell infiltration

seemed to be somewhat diffuse, following the interlobular tissue and
gradually encroaching upon the lobules. Distinctive anatomical

tubercles did not appear. In general the disease in the liver resem-

bled that in the liver of guinea pigs. The grayish granules on the

surface, or as tliey appear on section in the depth of the tissue, con-

sist of areas of round cell infiltration sprinkled with a greater or less

number of multinucleated or giant cells. The Infiltrated tissue usu-

ally undergoes disintegration, giving it, when examined microscopic-

ally, a fine granular appearance. The line of demarcation between

the diseased and unaffected tissue is very sharp. As the process

advances the liver cells at the margin disintegrate. The nature of

the disease in the liver is illustrated in Pis. XV and XVIII, fig. 2.

In the lungs the disease seems to follow somewhat the same course

as it does in the liver, starting from the center of primary localization.

In the cases examined the cephalic, ventral, azygos, and also a por-

tion of the principal lobes were caseous. In histological sections of

the recently invaded portions miliary tubercles were abundant (PL

XVIII fig 4), separated by normal or slightly infiltrated mteralveolar

tissues. Frequently the centers of these tubercles were caseous, and

in a few cases there were slight deposits of calcareous salts. While

these tubercles were distinct, they did not exhibit any structure pecu-

liar to this species. The central portion was usually densely infil-

trated with round cells surrounded with a firm fibrous tissue also

sprinkled with round cells. Giant cells were exceedingly rare, and

tubercle bacilli were not detected in any of the lung tubercles

The pleura was not appreciably affected in either animal. The

muscular tissue was not examined microscopically, and unfortunately

•inoculation experiments were not made from the muscles or muscle

iuice As tuberculosis is a disease affecting largely the lymphatic sys-

tem it is frequently impossible to detect the disease m any part or

OTgan from a macroscopic examination. The marked generabzation

of the disease in the viscera and its tendency to follow the tissues rich

in lymphatics renders it highly probable that the lymphatics of the

muscular system might be involved without exhibiting anatomical

changes by which such a condition could be readily detected.

THE RELATION OF SWINE TUBERCULOSIS TO PUBLIC HEALTH.

In France the sanitary laws do not apply to tuberculosis in swine

The reguUtions of most of the abattoirs, l^owever, inquire ^e seizure

of tuberculous pigs. It is considered very fortunate that they do so,

because in the pif the disease seems to become generalized much more

reXv thLn in other animals, and the result of experiments on this

S ecVstwTha't the muscle Juiceof t^^^^^

IPTit The fact that in France much of the pork butch ei s meat is

consum'ed w?^^^^^^^^ being P-viously cooked in^-e^^^^^

that country of the disease being transmitted to the h^^^^^^^

Although we have no positive knowledge that tubeiculos s has ever

enie of this disease in the porcine tribe
^^.^J^^^'f/^^^^^^ Jhe

Importance of tuberculosis in animals a f^«*
,o?f£nh a the trans-

lesson is obvious, but to those who persist m questioning ^he tians

miss^n of this disease from animal to man or from one ammal to
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another the demonstration of tuberculosis in milk-fed swine is deserv-

ing of earefnl consideration.

As pointed out by Nocard and others, and indicated in the history

of the cases herein recorded, tuberculosis in swine is almost invaria-

bly found in animals fed on milk from tuberculous cows or the viscera

of affected animals. Again, swine are rarely fed exclusively uijon the

milk of tuberculous cows or diseased offal, but upon a mixed diet of

infected and wholesome food. There may be somewhat similar condi-

tions in feeding children. They almost invariably, excepting when
the practice of using milk from a single cow is followed, are fed the

mixed milk from the dairy which may contain one or more tubercu-

lous cows. According to statistics the number of swine affected with
this disease in some localities is about 1.5 per cent, and owing to the

allotted brevity of a pig's life they are at the longest fed upon infected

food for a few months only, whereas human subjects are consumers
of milk for many years. It is estimated further that one person out of

every seven bOrn dies of tuberculosis, and a considerable number
of these die while children and while being fed on unsterilized mixed
milk. This indicates that tuberculous cows should be excluded from
the dairyand from the meat block excepting in the very earliest stages
of the disease. In Germany the meat of animals slightly affected with
tuberculosis is sold in the public market, but in a separate stall, at
a reduced price. It is confidently believed that with this source of
infection eliminated the amount of tuberculosis, not only in swine but
also in the human species, would be greatly diminished.
The fact has already been established by repeated cultivations and

inoculation experiments that whatever its origin, the bacillus of por-
cine tuberculosis has always been found to be the same and identical
with the bacillus of the tuberculosis of other mammals. Different
varieties or races of this organism may be found, but at the present
time it is necessary to look upon them as belonging to the samo spe-
cies, whether found in swine, cattle, or man, and if transmitted under
favorable conditions in food or otherwise to be capable of producing
tuberculosis in any of these species and in still others. Knowing, as we
do, the specific nature of the disease, it is evident to the most skeptical
reader that if the cause—tubercle bacilli—is destroyed or removed
altogether the disease will not appear. Another point worthy oS con-
sideration is the increased danger from the consumption of meat from
tuberculous swine over that of tuberculous cattle. This is due to its
greater tendency to become generalized in the porcine tribe. In
localities or countries where uncooked pork is consumed the danger is
of course correspondingly increased. Generally speaking, therefore,
while the local meat inspector may be justified in being indulgent in the
case of tuberculosis in cattle where the animals are in good condition
and the lesions are restricted to one or two of the lymphatic glands,
he should be very strict with the meat of swine affected with this dis-
ease. The facts elicited emphasize the necessity for the enforcement
of more rigid laws for the prevention of the spread of this most com-
mon and dreaded disease.

DESCRIPTION OF PLATES.

Plate XV.

Tuberculous spleen and liver.

Fig. 1. A photograph of the spleen of pig No. 3, showing the large number of
tubercles.

2. A photograph of the liver of pig No. 3, showing the small tubercles on the
suriace. Photographs made by Dr. Pierre A. Fish.
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Plate XVI.

The right lung of Pig No. 3.

The dark parts (a) involving tho ceplialic, ventral, and a portion of tlie princi-
pal lobes wfre in a state of complete caseation. In the areas marked (t») tho
pleura and inter alveolar tissue was inhltrated. On the dorsal portion of the
principal lobe there was a marked thickening of the interlobular (c) and to a
limited extent of the interalveolar tissue. The light areas represent the appar-
ently normal tissue.

(Three-fourths natm*al size.)

Plate XVII.

Tiibercular glands, tubercles, and ttibercle bacilli.

Fig. 1. Section of a mesenteric gland infiltrated with tuberculous material. From
pig No. 3. (Natural size.

)

2. Tubercle bacilli in a single field from a cover-glass preparation from the

cut surface of the mesenteric gland (fig. 1) stained after Zhiel-Neelson's

method. (X 1000.)

3. A drawing of a section of the ti-achea near its bifurcation with muc}i
enlarged Ij^mphatic glands. Pig No. 3. (Natural size.)

. 4. A short segment of a coil of the large intestine, showing_ numerous mili-

ary tubercles on the mesentery covering it. (Natural size.)

Plate XVIII.

Sections of tuberculous spleen, liver, and lung.

Fig. 1. Section of the spleen of pig No. 3, showing fibrous nature of tul>ercle with

foci of cell infiltration and calcareous deposits. Traced -with camera
lucida. (X about 15.)

2. Sections of liver of pig No. 3, illustrating the normal and diseased areas

(a) tubercular (b) normal. Traced with camera lucida. (X about 15.)

3. A giant cell from the liver of pig No. 3. Drawing made with Zeiss 2 mm.
aposhromatic objective and No. 6 ocular. (X 1000.)

4. A drawing of lung of pig No. 3, showing tubercles with foci of calcareous

deposit. Traced with camera lucida. (xahoutlO.)

Note: Since this report went to press the remaining hogs in the herd of Mr. D.

(Otitbreak 2) were killed for pork. One of us (Dawson) was present. Although

the animals appeared to be well, the post-mortem examination showed extensive

tubercular lesions in every animal.



OUTBREAK OF A NONSPFXIFIC DISEASE AMONG
SWINE.

By Veranus A. Moore, B. S., M. D.,

Chief of Division of Ani^nal Pathology,

The investigation of a disease among swine at Brookville, Md., in

the spring of 1893 is here reported, as it affords a good illustration of

a class of outbreaks popularly called hog cholera, and which can not
be attributed to the effect of recognized pathogenic bacteria. In the
annual reports of this Bureau several outbreaks of hog cholera and
swine plague have been described, which show that these diseases
exist in variousl}^ modified forms. The sui^position was long since
made by Dr. Theobald Smith ^ that epizootics of swine disease, falsely
called hog cholera, and which ai"e produced by certain unsanitary
conditions, may also occur.
A considerable number of investigations into the nature of out-

breaks among swine, popularly called hog cholera or swine j)lague,
have been made, in which the presence of the specific bacteria of
these diseases could not be detected. These have been more espe-
cially in the States of Iowa and Illinois. Unfortunately the greater
number of these examinations were made in connection vdth other,
at the time more urgent, inquiries, and consequently the results
obtained were not based upon extended investigations. The bacte-
riological examinations, however, in several of these cases were suf-
ficient in number and made under conditions that vfould have enabled
a diagnosis of hog cholera or swine plague to be made had the specific
bacteria of either of these diseases been present in the organs of the
animals in the numbers in which they have almost invariably been
found in genuine cases of these affections. In one of these outbreaks
the disease was shown to be amenable to very simple hj-gienic treat-
ment. ^

The facts which have been collected point to the necessity for an
eariy diagnosis of epizootics of swine disease in order that the proper
methods of treatment may be applied or the necessary precautions
taken to prevent the further spread of the disease should it prove to
be of a specific bacterial origin. The facts at hand suggest the prob-
ability of the existence of a large number of destructive enzootics
among swme winch are not contagious, and, consequently, limited in

^Aniuial Report of the Bureau of Aoiimal Inclustrj-, 1889
- This outbreak occurred near Mazou, 111. , in August, 1893. When found it was

^vpr3 ^
^^''T^

-are as many of the pigs (shoats) were dying da ly TlIS
Srl?5«,'2'^°f^'^*-^

diaiThea, and upon post-mortem examination ulcers were
was stin SfV?^-*^fi'''^'--nT^^^.r''"^

being fed abundantly on snapped corn, which
rd%hol«?-,i-tii^ f"^ v/"'^-

^^^^ «VS?estion was made that the food be changedand the sanitary conditions generally improved. The suggestion was carvied out

restoim,, to neaith many of the sick animals. This is sufficient nrnnf thil- thodLsease was produced by causes other than virulent LJchoTera baSexS.
319
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tlieir siDi-ead to the extent of the distribution of the causes which
produce them. What these causes are can be determined only by care-
ful investigations in the field, whore all of the conditions surrounding
the animals can be stiidied. It is a significant fact, however, that
these outbreaks appear to occur more frequently in the West, where
largo herds of swine follow the corn-fed cattle, and where little or no
attention is given to their food or shelter. In the East these animals
are better cared for, and the losses from the so-called infectious dis-

eases are much less.

The study of these apparently nonspecific outbreaks have not been
sufficiently numerous or thorough to enable an enrollment of the
various causes which may lead to their development. The study of

the outbreak about to be described illustrates the difl&culties attend-

ing the determination of the etiological factors in this class of eases.

It also furnishes additional evidence of the existence of a false hog
cholera produced by temporary and local causes.

OUTBREAK OP SWINE DISEASE AT BROOKVILLE, MD.

In the early part of May, 1893, a report of an outbreak of swine dis-

ease at Brookville, Md. , was received and on May 8 the infected herd
was visited in company with Dr. Theobald Smith. From the owner of

the animals, Mr. H., we learned that he had lost about 13 pigs during

the preceding four weeks from a disease which he designated as hog
cholera. . He had remaining 11 animals, consisting of an old sow, 2

shoats, and 8 pigs about 9 weeks old. Of these the sow and 4 of the

pigs were suffering from the disease. The shoats had been quite sick,

but they had nearly recovered.

The symptoms manifested by the sick animals were emaciation,

swaying of the hind legs, slow movement, dullness, and a refusal of

food. The owner reported that they had suffered from diarrhea. The
sow had been sick for about three weeks and the pigs for about ten

days.
, ^ ,

It was thought by Mr. H. that the virus of the disease had been

brought from a neighbor's farm. The facts to support this supposition

were that a neighbor had lost a hog in March and dogs had brought

parts of the dead animal into the field occupied by his pigs. The

neighbor lost but the one animal. There had been hog cholera in the

neighborhood during the fall and early winter, but Mr. H. stated that

there had been no hog cholera or swine plague on his farm for several

years prior to this. The pigs that had perished were said to have

manifested symptoms similar to those which we saw in the living

animals.
-, -, • 4.x,

At the time of our visit the small pigs were housed m pens with

board floors, but the older animals were running at will in the yards.

The four sick pigs were in an apartment by themselves. They were

fed on cooked ground rye and kitchen slop. They had no milk. The

hiotory and existing conditions indicated a somewhat mild outbreak

of hog cholera, and to make sure of the diagnosis one of the sict pigs

was kiUed for examination (see post-mortem notes, pig No. 140), and

cultures were made from the various tissues and pieces of the organs

were preserved for microscopical examination. It was our opjpioi?

that the animals were suffering from a somewhat mild or modified

form of hog cholera. The cultures, however, excepting those that

were made from a small area of hepatization m the right lung,

remained clear. These contained saprophytic bacteria.
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The failure to discover the pathogenic bacteria in the cultures from
the first pig led to further examinations. May 15 the remaining three

sick small pigs were brought to the laboratory by the owner. They
appeai'ed to be somewhat improved and the sow was reported as doing
well. Since our previous visit and in accordance with Dr. Smith's
suggestion the pigs had been allowed to run in an orchard. The three
which were brought to the laboratory were taken to the experiment
station and placed in a pen together.

May 17, pig No. 141 was found dead. The lesions indicated a mild
case of chronic hog cholera. Tubes of culture media were inoculated
from the various organs and exudates. Several of these remained
clear, while othersdeveloped into cultures of different kinds of bacteria,

mostly those belonging to the colon group. Hog-cholera bacteria could
not be found. The condition of the other two pigs did not appear to

change. They were killed for examination on May 24 and June 2,

respectively.
A very careful bacteriological examination was made of the various

organs, including the base of a few ulcers and the contents of a few
closed infiltrated follicles in the intestines of pig No. 142, and a few of
the infiltrated but closed follicles of pig No. 143. In all of these cul-
tures and in rabbit inoculations with portions of the ulcers, hog-cholera
bacteria were not detected. In fact, the cultures that were made
from the organs which almost universally contain the specific bacteria
in cases of true hog cholera remained clear. The great care with
which these pigs were examined and the precautions that were taken
in making the cultures seemed sufi&cient to insure the detection of the
hog-cholera bacillus if present. The microscopical examination of the
various tissues that were hardened in alcohol and Miiller's fluid
exhibited very 'few structural changes excepting the ulcers and these
were not of diagnostic value. Although it may be possible not to
detect hog-cholera bacteria in the tissues of pigs suffering with a
chronic form of the disease, the organs from animals that died of the
disease, or were killed within two weeks after they first showed signs
of it, would be expected, in accordance with our present knowledge
of hog cholera, to contain the specific organism.
In order that the nature of this disease may be more clearly under-

stood and its resemblance and dissimilarities to hog cholera more fully
indicated, the post mortem notes of the four animals examined are
appended

:

POST-MORTEM NOTES.

Pig No. 140.—Maj 8, 1893. Pig about 2 months old; weight, 20 pounds. KilledDy a blow on the head and bleeding. The temperature was not taken. The limbswere mottled with indistinct rose-colored areas.
Lips and tongue normal, on the soft palate a yellowish, cheesy excrescence about

5 mm. m diameter, removable, leaving a depression. No hyperfemia or infiltra-
tion. The hver was very pale, bile thick and flaky. Spleen apparently normal.The mucosa of the stomach and intestines were very pale. In the colon a smallnumber of petechite contents markedly yellow, soft, excepting in the lower colonand rectum where the feces were lumped into rather firm balls. Kidneys the

rSVJ'rif rJ
"^^^^ ecchymoses varying from 1 to 1.5 mm. in diameter and sepa-

urine& the WaddeT."
P^^^^^^^y"^^ very pale. A small quantity of pale, clear

^ri^"^®'--^^
the principal lobes a small region of collapse and beginningpneumonia. The associated air tubes were plug|ed with mucur LvmiXIti!glands enlarged and pa e; on section they were whitish and somewhit oedematousCover-glass preparations of the blood from axillary veins, heated iSd Sainedexhibited no change in the red blood corpuscles, and an iucrease fn tKumbXof
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wliito cells could not bo dotectecl. A microscopical examination of sections; of the
liver and kiduej'' cut from tlio fresh tissue showed changes in the ijarenchyma.

Bacteriological cxaminaiioii

.

—At the autopsy cover-glass preparations were made
from the different organs and subsequently stained and examined for bacteria, but
with negative results. Two agar tiibes wore inocixlated with bits of the kidney
and one with three loops of the heart blood at tlie time of examination. The
organs were brought to the laboratory in anatomical jars and sterile bottles and
placed in a cool box. The following day tubes of bouillon were inoculated with
bits of the Icidney, liver, and hepatized lung, and agar tubes were inoculated from
the spleen, and agar i)late3 were made from the diseased lung tissue. Thecultures
remained clear excepting those from the lung tissue. From those two species of

bacteria were isolated. Upon cultivation they were found to be commonly dis-

tributed saprophytic bacteria.

Picj No. 141.—Found dead May 17, 1893. A small, black pig 24^ months old;

weight, about 30 pounds. There were a few adult lice (hajmatopium suis) and
many eggs of the same species on ventral surface of the body. A slight redden-

ing of the skin around the feet and along the median line on the abdomen.
On the left side of the tongue about 3 inches from the tip there was a minute

necrotic area surrounded by hemorrhages. In the abdominal cavity about 3.50 c. c.

of a turbid, reddish-yellow fluid, which coagulated into a jelly-like mass within

fifteen minutes after its removal. The large intestines were covered with a deli-

cate exudate, greenish and viscid. It existed in larger quantitiesbetween the coils

and shreds of an elastic character stretched from the intestines to the abdominal

wall. The entire peritoneu.m was inflamed, over the large intestine it had a, dull,

opaque appearance, and was sparsely sprinkled with minute hemorrhages; like-

Avise over the bladder and abdominal wall. The stomach contained a small quan-

tity of bile-stained fluid and a dead ascaris. The mucosa in the cardiac portion

was sprinkled with punctiform hemorrhages. In general the mucosa was slightly

reddened. In the lower half of the small intestine there were a considerable num-
ber of subserous hemorrhagic points. In the ileum, 18 inches above the ileocscal

valve, the mucosa was necrosed entirely around the gut for a distance of about

5 cm. This appeared to be the oldest lesion in the intestine. There was one other

old ulcer on a Peyer's patch. The mucosa was thickened over several small areas.

In the large intestine there were dull, whitish areas, which showed thi'ough the

serosa The contents were firm and covered with mucus. Beginning necrosis and

pio-mentation of the gland at the ileocsecal valve. Trichocephaltis m ctecum.

For a distance of 3 feet above the c»cum the mucosa was more or less pigmented,

glistening, and studded with a large number of flattish, yellow necroses, which

were slightly elevated, the largest being about 5 mm. m diameter, and having a

centi-al depression which was of a darker color. The smallest ulcers were barely

visible to the unaided eye. These ulcers were densely crowded. About 3 teet

from the anus the mucosa contained but few necrotic areas. The mucous mena-

brane had a glistening appearance. Within the intestme was a long band of gelat-

inous, cohesive, whitish fibrin, about 5 mm. in diameter.
^ , . ,

There was a slight fibrinous exudate on the upper surface of the liver which

was easily pulled off. Parenchyma pale. The entire surface waSjspnnkled with

minute yellowish points. The gall bladder contained a thick bile, holdmg con-

siderable flaky matter in suspension. The spleen was ruuch enlarged, dark

purplish color, pulp soft. Malpighian bodies not visible. Kidneys consiaerably

enlarged, capsules easily removed. The ventral surfaces were dark and mottled,

due to isolated and confluent hemorrhages. Cortex thickened, parenchyma pale,

sprinkled with ecchymosis varying fi-om mere points to 3 mm. in diameter. Ihe

T)vramids were pale. A smaller number of ecchymoses on dorsal surfaces.

The submaxillary, parotid, inguinal, and kneefold glands were enlarged and

presented a mottled reddish, bluish appearance ^lom the outside Some of the

lobules were bluish red, others dark red, and still others were of a pinkish-red

color On section the cortex and interlobular tissue appeared as hemorrhagic

lines In some lobules a gi-eater portion of the parenchyma was hemorrhagic.

Tht cortJx of^he mesenteric glands was hemorrhagic, Mesocolic glands ^vere mot-

tled Avithpunctiform hemorrhages. Posterior mediastinal glands hemorrhagic

InS riS pletiral cavity there were about 75 c. c. of a tiirbid blood-stamed

fluS contafning Bome small gelatinous flakes. In the left pleural cavity there

was ab^t 15 c c. of a reddish-yellow fluid. The fluid coa-ulated mto a elly-

iTko sXtance within fifteen minutes after its removal, ^he Pulmonary and

oloselv set ^ravish points. Near the sternum on the right costal pleuia were

hfimo?rlm°ic a^^^^^ The dependent half of both ventral and cephalic lobes,

a sran port?o5 of1he:aS^^^ principal lobe, and the cephalic half of the
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median lobe ^veve hepatizeil. There was a roughened membranous exudate over

the diseased portion of the right lung and right side of the pericardium and a
roughened condition of the remaining diseased portion of the lungs. The exudate

appeared below a certain horizontal line on both lungs. The tip of the principal

lobe was hepatized. On the thoracic aspect of the diaphragm were several blood

extravasations. Much muco-pus in trachea and bronchi. Left principal lobe not

hepatized. There was more or less interlobiilar oedema of a gelatinous character

in the hepatized areas. On section the hepatized portions were of a uniform
dull red color, with an occasional area showing paler mottling. The tip of the

right lung appeared to be the most advanced. No lung worms were discovered.

More or less interlobular cedema in the otherwise healthy portion of the lungs.

The auricles of the heart were hemorrhagic, more especially the right. Epi-
cardium roughened.
Bacteriological examination.—At the autopsy cover-glass preparations were

made from the different organs and exudates. These were properly heated, stained,

and examined for bacteria. Those from the peritoneal exudate, liver, spleen, and
Iddneys exhibited no bacteria, but those from the pleui-al exudate and heiDatized

lung tissue showed a few small bacilli with ends rounded. Agar or bouillon tubes
(usually both) were inoculated with the exudates and bits of the various organs.
Agar plates were made from the lung tissue and a rabbit inoculated subcu-
taneously with a piece of the hepatized lung. The cultiu-es that were made from
the blood, spleen, and parotid glands remained clear. The others developed cul-
tures of bacteria which resembled each other verj' closely, and which were fovmd
to belong to the colon group of bacteria. Roll cultures in gelatin were made
from the original cultm-es to isolate suspected dilfererit forms, and rablaits were
inoculated with certain of the pure cultures. These gave negative results.
Pig No. 142.—Killed by a blow on the head, May 24, 1893. It was of the same age

and of about the same weight as pig No. 141. There were considerable numbers of
lice and eggs present, asinNo. 140. A slight reddening of the skin over theabdomen
and extremities. The post-mortem examination showed the mouth and pharynx
to be normal. Stomach contained a small quantity of fermented food; the mucosa
was pale; over the fundus it was covered with a somewhat whitish layer of
mucus and sprinkled with punctiform reddish areas. In the upper two-thirds of
the small intestine the mucosa was pale and of a dull, opaque appearance. The
mucous membrane of the large intestinewas covered with a thin layer of a blackish,
earthy-appearing substance. After washing the mucosa had a pale bluish appear-
ance, but otherwise it was in good condition. In the csecum there was one ulcer
about 10 cm. in diameter with a raised, rounded border and a central blackish
slough, which on section showed as a yellowish necrotic mass about 2 mm. in
thickness, extending to the muscular coat. On the ileoccecal valve were one sim-
ilar and two smallar ulcers. In the colon just below the valve were about five
vlcava, from 3 to 10 mm. in diameter, with infiltrated margins. In the remainder
of the large mtestine the follicles were enlarged and appeared as small elevations
on the mucosa. They were from 1 to 3 cm. apart and about 3 mm. in diameter.
To the touch they felt like small grains in the wall of the intestine. Upon section
they were found to contain a yellowish caseous substance.

Liver: The surface of the liver had a peculiar variegated appearance. The lob-
iiles were distinctly outbned, the peripheral zone was pale, but varied consider-
ably m different places. The bile was moderately thick and held considerable
flaky material m suspension. In the common bile duct and passing into the liver
were four living and one dead ascaradies. Spleen normal. Kidneys not much
enlarged, the capsule easily removed. On section the cortex did not present its
usual marlnngs. Malpighian bodies were not visible. The cortex throughout had
a gi-ayish, pmkish-yeUowappearance. Lymphatics were of a mottled pale bluish-
red color. Upon section the cortex of some of the lobules appeared as irregular
reddish lines. The entire section had a dirty red appearance,

found in botlTsMes^^^"™^'
^^^^ muscle was pale, and large, dark clots were

Bacteriological examination.—Coxer-glass preparations from the liver exhibiteda very few rod-shaped bacteria which usually appeared in twos. They wereslightly larger than the hog-cholera bacillus. Similar preparations from theotner organs showed no bacteria. Tubes of agar or bouillon (usually both) were
f^r'Snf "^^^^^'^i^f

(l^^t) bits of the liver, spleen, and kidneys, a^d

?fSainfn' ^''T
^^'^ ?^ ''^^^ ^O"^' fermentation tubes

1
"l^"^''

^^^^^ glucose were inoculated with the same. A culture wasalso made from the caseous contents of one of the infiltrated follicles. The tubesthat were inoculated with the blood, spleen, and kidney remaiS clei Thetube inoculated ^^ith the liver developed a pure onltm-e ofbaSc%icJ^^^^^^^^
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Tho plato cultuvo developed very few colonies of a motile bacillus which was
considerably larger than tho bacillus of hog cholera. The fermentation tubes
inoculated from the ulcer were less satisfactory. The fermentation was slow,
and they were not examined until it had ceased. The quantity of gas that was
produced varied from 0.5 to 0.8 of the contents of the tube. Subcultures were
negative excepting in two cases. These gave pure cultures of-nonmotile slender

bacilli. The tube inoculated from the infiltrated follicle developed a pure culture

of a nonmotile bacillus which did not belong to the colon group of bacteria.

Rabbit No. 18 was inoculated subcutaneously on the side of the abdomen May
24 with a piece of the base of the ulcer from tlae ileo-c£Ecal valve. The necrosed

slough was scraped away and the bottom of the ulcer washed thoroughly Avith

sterilized water before a portion was introduced beneath the skin of the rabbit.

The rabbit exhibited slight elevation of temperature, but no other symptoms of

disease. It was killed May 31. There were no lesions excepting a small closed

abscess at the point of inoctdation. From this lesion agar plate cultures were
made. These developed colonies of a nonmotile bacillus.

Kabbit No. 17 was inoculated May 24 with the base of the ulcer from the

csecum. The ulcer was prepared in the same manner as in the previously

described case. There was no elevation of temperature. The rabbit was killed

June 2. Agar plate ciiltiires were made from the contents of a small closed

abscess at the point of inoculation. These developed colonies of bacillus coli cam-

Piq No. i4<?.—June 2, 1893, this pig appeared to be somewhat improved. It

was killed for examination by a blow on the head. There was no discoloration

of the skin; a very small quantity of subcutaneous fat; On the base of the tongue

over the entii'e soft palate were closely set yellowish dots which could be easily

removed from the tongue, leaving small pits or depressions. On the soft pal-

ate they seemed to bo associated with a peculiar opaque, pale, yellow necrotic

condition of the entire palate. Stomach was nearly empty; the mucosa more or

less bile stained. Around the cardiac orifice there was a thm, yellowish, easily

removable layer composed entirely of mucus. When scraped away the mucosa

underneath appeared to be healthy. The small intestine appeared to be nornial.

Contents of large intestine of blackish color; normal m consistency. In the

CEBCum were four small superficial ulcers of a yellowish color. Mucosa faintly

mottled Payer's patch at the base of the ileo-c^cal valve occupied by two large

blackish necrotic masses and a number of small, blacMsh tollicidar ulcers The

neoplasm fuUy 4 mm. thick, yeUowish and firm. In the lower half of the large

intestine the mucous membrane was superficially, necrosed, and m addition a

small number of ulcers varying in size up to 1 cm. m diameter. Thi-oughout the

iSge intestine, excepting in ctecum and upper 50 cm. of colon, where they were

absent the follicles werl enlarged and presented a yeUowish appearance from

thfseroS surface In the lower colon the center of the follicles were eroded,

ard rsmall cheesy mass could be pressed out. The liver showed on its surface

patches™? faint bluish mottling, indicating a thickening of the capsule and mter-

^""Thfbne wis of a bright green color and held a small quantity of flakes in sus-

nensior The commoS bile duct was very much distended by a dead ascam
pension, xue uo

which extended into one of the bver

duc\s Sp£ S^^^^ of a pale red color, flabby. Malpi^hian

bSs indistSict? Kidneys somewhat enlarged (9 cm. long and 4 cm wide)

Heart normal.
rt^,,-:.-.. n-inaa nrpnnrntions made from the various

BaderioU,aical ''^'T-T-iZ^S^Ti^fhoZTom i^SSii^'^, where several

§„rT'i;L«'^'o,.tr^f« culture o, ^«».

cSi Simm«»is. All ot the other tuhes remamed dear.
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Summary of the bacteriological examinations of thefour pigs.

Pig
No.

UOa.
mb.
143 fi.

143 a.

Blood.

Cleur..
do

.

do

.

Organs from -nliicli cultures were made.

Lungs.

3 bacilli
B. coli communis .

Exudates.

Pleural.

B. coli communis .

Peritoneal.

Micrococcus.

Organs from which cultures were made.

Pig
No.

Liver. Spleen. Kidney.
Lym-
phatic
glands.

Intestines.

Ulcer. Follicles (closed).

140 a.
1416.

142a.

143 a.

Clear Clear. ..

...do....

do.-..

Clear Clear

3 species of bacteria
(bacilli).

B. coli cojnmimis and
1 other species.

B. coli com-
munis.
do

B. coli com-
munis.

Clear

...do....

do...-

B. coli communis

B. coli communis;
also 4 other species
of bacteria, c

Clear ...do.... do ...do ....

a Killed.
6 Died.
c Several of the species other than B. coli communis were obtained from the local lesions of

rabbits inoculated with the diseased organs.

In considering the result of the bacteriological examination atten-
tion should be called to the interesting fact that all of the cultures
made from the blood, spleen, and lymphatic glands (other than follicu-
lar) remained clear. This is of special significance in the case of pigs
Nos. 140 and 141, as No. 140 was killed while sick, and about ten days,
according to the statement of the owner, after it was first attacked,
and No. 141 died after about two weeks' sickness.
The large number of colon bacteria isolated from the organs of pio-

No. 141 suggest a possible casual relation between them and the cause
of death. The more probable explanation is that the weakened con-
dition of the body allowed an extensive invasion of this organism into
the internal organs from the different mucous membranes. However
the quite general infection indicates a possible secondary relation
between the colon bacteria and the cause of death in this animal It
is somewhat curious that the peritoneal exudate did not contain this
organism. The micrococcus which was isolated existed in consider-
able niimbers, as indicated by the colonies, and is of interest on account
of the frequency ^vith which it has been found in diseased organs of
this and other species of animals.^
The presence of the colon bacillus in cultures made from the liverand ulcer of pig No. 142 and the one from the closed follicle in No 143can not be considered as pointing to their etiological importance.The fact, however, must not be overlooked that while colon bacteriaare not uncommon m the organs of pigs which have been sick for

'This micrococcus has appeared in pure cultures from the orsrnnc!^r>.,+finswine, turkeys, and fowls. In several instances iTs etiSoSll zl^^^^ 5 ?^lesions with which it was associated seemed more ihan moSe b\!t ^^^^^
expe^-iments have not shown it to possess any pathogenic propei?ies Itpeculiar porcelam-white appearance when grown on a-ar It limipff^^ .Jf^qv^e^r^pidly.forming a vigLous whitish g?owSJ^^sn£J^^

A I- -8
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sonio time, or when tlicro aro ulcers or abrasions of ilio mucous mem-
branes, they are occasionally found under such conditions that their
pathogenic significance is highly probable. The literature upon the
disease-producing power of the colon group of bacteria is becoming
quite voluminous. Only recently Ligniero has discovered a septi-

eiemia in fowls duo to this organism. The other species of bacteria
isolated from the various organs, but largely from the ulcers in the
intestines of the difCerent pigs, were recognized as species belonging
to or at least common in the intestinal flora.

The probability of the presence of attenuated hog-cholera bacteria
or other j)athogenic organisms led to the inoculation of rabbits witli

pieces of certain of the deceased organs, especially from pig No. 141.

As these did not die certain of them were subsequently chloroformed
and cultures made from the local lesions. In these cases the local

infiltrations were very slight.^

Inoculation of rabbits loith the tissues and cultures frovi pigs Nos. 141 to IJjS.

Eabbit
No.

407

14

20

18

17

21

Dato of
inocula-
tion.

1893
May 18

May 10

May 25

Jime 1

May 24

Method of inocu-
lation.

...do...

May 27

June 8

Subcutaneously

.

Intravenously . .

.

do

do

Subcutaneously

.

do.. ,

Intravenously .

.

Subcutaneously

Inoculated with-

Hepatizod lung, pig 1-11.

0.5 c. c. bouillon culture
{B. coU comimmis),
lung, pig 141.

0.5 c. c. botiillon culture
{B. coli communis),
kidney, pig 141.

0.5 c. c. bouillon culture
(J?, coli communis),
liver, pig 141.

Ulcer ileo-cffical valve,
pig 143.

Ulcer cEociim, pig 143..

1.50 c. c. bouillon cul-
ture {B. coli CO VI-

munis)
,
liver, pig 143.

Ulcer soft palate, pig
143.

Eemarks.

Rabbit died June 0 from injury
received in handling.

Chlorofoimed for examination
June 5. Emaciated. No bac-
teria.

Chloroformed for examination
June 23. Emaciated. No other
lesion; no bacteria.

Eabbit remained well.

Chloroformed May 31. Slight
local lesion; otherwise normal.
A nonmotile organism obtained
iu pure cultures.

Chloroformed June 1. Local ab-
•scess from which a small' bacil-

lus was isolated.
Remained well.

Do.

The emaciation of rabbits Nos. 14 and 23 was undoubtedly due to

the effect of the inoculation, although no bacteria were found in the

stained cover-glass preparations from the organs or in cultures made
from the same. Such results have been obtained in several instances

where rabbits were inoculated intravenously with a moderately large

quantity of cultures of bacteria which were not known to possess

pathogenic properties.
^ ^

Returning to the lesions found in the pigs, we find that anremia,

infiltrated follicles, and serous exudates in pig 141 were the most

pronounced abnormal conditions. Although the history of the previ-

ous cases and certain of the lesions found in the animals examined

1 The method of subcutaneous inoculation of rabbits or guinea pigs ^^-lth pieces

of the base of the ulcer or other tissues supposed to contam the disease-producing

OTganism and killing them in from five to seven days afterwards, and making agar

plfte cultures from'the pus in the lesion produced by the inoculation has been

found to be very effectual in the isolation of hog-cholera and SY^l¥e-plague ba^^^^

when they existed in small numbers or in an attenuated condition. Sainopln t>c

forms that aro liable to be present are soon destroyed m
^^-.^i ^^^^^^

animal, but the more parasitic forms will survive and can be isolated bj means or

agar plate cultures from the local lesions.
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indicated tlio presenco of hog cliolerfi, tlie failure to find the spe-

cific organism in the bacteriological examination of the four animals

mentioned, together with the facts that the majoritj^ of the pigs in

this outbreak which died were less than eight weeks old and that

the shoats recovered, suggested the probability that the animals in this

outbreak did not die from the effect of the hog-cholera bacilhis. It

appears to be an excellent example of an outbreak of false hog chol-

era. The importance of the investigation of this outbreak of swine

disease lies in the fact that it has afforded an illustration of the exist-

ence of a disease unquestionably due to local conditions, presumably
to some irregularity in the food or environments. The only reason

for its being called hog cholera was the loss of several animals in rapid

succession. A serious result of this popular error in diagnosis rests in

the fact that when once convinced that an infectious disease exists in

his flocks or herds the farmer usually accepts the condition much after

the style of the fatalist, and thus neglects to look after the surround-
ing conditions which might be the cause of the trouble and which
might be easily removed. Whenever disease exists every effort pos-
sible should be made to determine its cause and nature and to adopt
such methods as are known to prevent its further spread. Although
the loss of animals is the same whether they die from a specific bac-
terial disease or improi^er food and exposure, the number of animals
which die may be material^ influenced by looking after the sanitary
conditions under which they are kept. The usual experience in the
investigation of outbreaks among swine has been to find obscure dis-

eases not positively traceable to any siaeciflc organism, or else very
chronic or more acute cases of hog cholera or swine islague. Further
investigation of the diseases of these animals is to be recommended.
These inquiries should be broad in their scope, and should be made in
different parts of the country and at different seasons of the jenr in
order to bring together the numerous exciting and more remote causes
which may lead to an unthrifty or diseased condition of swine.





LEECHES.

A Histological Investigation of Two Cases of an Equine Mycosis, with a

Historical Account of a Supposed Similar Disease, Called Bursattee,

Occurring in India.

By Pierre A. Fish, D. Sc., D. V. S.,

Assistant in the Division of Animal Pathology.

INTRODUCTION.

" Leeches," or " leeching," is the local name of a disease in Florida
quite prevalent among the horse kind at certain seasons of the year.
The same disease has been located in other parts of the United States,
but not under the same name. The fluke disease of cattle caused by
Fasciola hepatica (Distoma Jiepafdca) is also known under the name
of "leeches," but does not properly come within the scope of this
paper.

It was the common though erroneous belief that the horse disease
was due to the leeches which infest the numerous small lakes and
ponds, into which the horses go to eat the grass, sometimes so deeply
that their backs are submerged. Accordirig to some writers, the parts
of the body which come in contact with the water seemed to be the
most frequent seat of the lesions.
The disease has been but little investigated in this country, and

vsome difference of opinion exists among those who have written upon
it. One writer (Bitting) identifies it as cancer (round-celled sarcoma)

;

another as a disease known as "bursattee," quite prevalent in India,
and still others who do not classify it at all. It has been held by a
few, among whom is Hart, followed by Burke, that the disease in
India IS like cancer. The cancer theory, however, does not seem to
be generally accepted. lb is commonly assumed that the form in the
United States is the same as that in India.
The following list shows the variations of the names met with in the

description of this disease: Barsati, barsati, barsattee, barsatti, bau-
sette, bursati, bursatie, bursatti, bursautee, bursautie, bursauttie, bur-
sottee, burusatee, and burusauttee. Bursattee seems to be the term
most used of late, and is therefore retained in this article with refer-
ence to the disease existing in India. These names have been derivedfrom the Indian word burns or bursat, meaning rain or rain sore, ithaving been supposed that the malady was associated with the rainv
season.

r.Jl^ '^•^f''^®
country has not attracted verv much attention,

Z\ Z ft.^ffT^''^^T^ ^ economic importance. An explana-

fnoL .

^.""^ "^"^y oilered on account of its seemingly noncon-tagious character, and that in this country it has been though? to be
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con fined to comparatively limited areas, and that the animals, although
infected, may yet bo utilized for some iiurposes. On account of the

chronic course of the disease the affected animals become such ej'csores

that from a sentiment of mercy they are often killed before the dis-

ease can terminate fatally.

Although this affection presents many points of similarity to the

one found in India, the question of their complete identity ought to

bo held in abeyance until a more thorough investigation of the two
can be made.
In the present article it is the aim to follow the disease historically

hy bringing together the available literature on the subject and to

describe the lesions histologically with as much completeness as pos-

sible. Further research into the etiology, course, and treatment is

desirable, and, it is hoped, may be the basis of a future communica-
tion. The name "leeches" is retained because the material was
received from Florida, where the name is in common usage, and

because the matter of the identity of this with the disease in India is

not yet unquestionably established. As the cause and course of the

disease becomes more thoroughly known a more accurate and scien-

tific name would be indicated.

HISTORICAL.

In 1829 James Kerr, a retired veterinary surgeon of the First Ben-

gal Light Cavalry, communicated to the Veterinarian ^ a short article

on '
' The disease to which horses are subject in the East Indies, termed

bausette." Small tumors were found at the angle of the lips, face,

and scrotum which, if let alone, suppurated and became bausette

ulcers. The conclusion was that the heavy rains must be the predis-

posing cause; but whether the disease was produced by the atmos-

pheric change or alteration undergone by the herbage he was unable

to say. He notes that animals once affected with the disease are

almost certain to have it recur. In his opinion it was a disease of

poverty. No satisfactory information w^as obtained as to the con-

tagious or infectious nature of the malady. The natives, however,

were of the opinion that it was frequently communicated from dis-

eased horses to healthy ones through the medium of flies.

During the year 1831 Veterinary Surgeon John Tombs, Oj. the J3en-

o-al Artillery, contributed three short articles to the Veterinarian- on

"The Indian burusatte." According to this writer the name is

derived from hurus, signifying rain; hurnu, to ram; hurusana, rainy;

hurusat, Aveather, rains; hurusatee, a disease in horses.

The statement is made that some people claim to have traced the

origin of the disease to Arab blood, and that horses whose sires were

Arabians, and whose dams were country bred were highly susceptible,

and the conclusion is reached that the predisposing cause may be

foreign blood, at least foreign to India. The exciting causes may be

the vicissitudes of the temperature of the atmosphere.

It is stated that the superficial absorbents of the body are affected

and sometimes the deeper-seated ones, eventually
^

the lim^^^^

which may, though rarely, become tuberculous (nodular)
.

It appeal s

to be a kind of spurious farcy."

1 Vol II, pp. 419-420.

« Vol. IV, pp. 541-548, 023-025, C60-G68.
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Charles Jackson, voteriuaiy surgeon of llio Eighth Regiment of Light
Cavahy, in 1842, takes issue in the Veterinarian^ with Mr. Arjnstrong
in his description^ of bnrsattee. Mr, Jackson believes that the dis-

ease is not the same as that of biirusanteo in the soutli of India.
Burusautee, he states, is in fact fungus hrematodes, differing some-
what from that disease in the human subject, but still bearing a sufli-

cient resemblance to warrant him in concluding that it is of the same
nature

J. T. Hodgson^ (1853) diagnosed "bursautee," as the name implies,
a cancerous ulcer Avhich is jsrevalent during the hursaut or rain}^ sea-
£0]i, and is considered to be of two kinds—simiDle and curable, and
m.aliguant, sui)j)osed to be incurable, or if healed up liable to ulcerate
again.
James AYestcrn* (1853, Horse Artillery, Madras) differs from Mr.

Hodgson in his treatment by recommending the use of the cauterj-.
A system of treatment offered by Capt. "VV . W. Apperly is criticised
on the ground that it is so dilatory and repetitious that it lasts the
whole length of the rainy season, and after that the sores seem to
improve of themselves. Mr. Western's opinion is that it is essentially
a disease of debility and therefore should be treated by tonics.
In 1872 and 1873 Mr. Robert Spooner Hart,^ of Calcutta, wrote at

some length upon bursattee, giving detailed descriptions of the symp-
toms, course of the disease and treatment, and also comparing it with
other maladies which seemed to present certain points of analogy,
such as Delhi boil and lupus. He believes the disease to be peculiar
to the Tropics and noninfectious. He classifies it ^vith an order desig-
nated by dermatologists as tuhercida, not signifying tuberculosis.
"Included under this head are elephantiasis, keloid, framboesia, can-
cer, epithelioma, rodent ulcer, and I think we might with propriety
include bursattee." He conceives that in the true bursattee there
are three distinct forms—(a) the papillatbd bursattee ulcer, (5) the
medium bursattee ulcer, (c) the phagedfenic bursattee ulcer. True
gland implication is not found, although in bad cases the lymphatic
glands do become acutely inflamed. In two cases the disease is said
to have terminated in "farc3^"
Mr. Hart's inoculation experiments are interesting. The length of

time the animals were under observation is not stated.
In experiment l^o. 1 exudative matter from the surface of a bursatic

ulcev was taken and inserted under the skin of the same subject from
which it was taken. .The part became scabbed and healed in a few
ciaj' s.

In experiment Is^o. 2 bursattee matter was taken from one subjectand implanted under the skin of another bursatteed subject
In No. 3 exudative matter Avas taken from an old bursatteed subjectand mserted under the skin of a horse not the subject of bursattee.

1 his like the preceding experiments, threw no light upon the matter.Ihe bursattee exudative matter was also administered internally toother bursatteed subj ects. Some were likewise drenched with the blood

bol,V?7Snt^ - nuf ^^-^^-^ concludes with thebelief that although the microscope fails to demonstrate anything

J
Vol. Xy, pp. 257-258.
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like cancer structure, still it must be admitted that the disease is

wonderfully allied to that fatal affection."

Mr. F. F. Collins' (Bombay Presidency, 1874), in " Observations on
bursottee," states that the jjarts of the animal most subject to the

attack are those to which water is oftenest applied, viz, the legs and
face.

'
' In horses that once show a bursottee diathesis an ordinary wound is

alono sufficient to establish the disease. " He believes it to be of a para-

sitic origin, and conceives the parasite to be of vegetable organization.

Hard tissues are always avoided, but the softer structures prove a

favorable locality for germination.
Maj. Robert E. Cane^(1876), in "Some remarks on hippopathology

in India," emphasizes the importance of proper hygienic conditions for

healthy as well as diseased animals, and urges a thorough reform of the

then existing abuses. He believes that the disease is, in its origin, due

to the deficient power or action of the capillary cutaneous nerves.

"Max"=^ (1876) asks, "What is bursatteo?" and answers the ques-

tion by inferring "that the disease is nothing more nor less than an

ordinary wound aggravated by climatic influences. " The fly theory of

infection is supported. The result of his experience had been that

"no so-called bursattee sore will resist treatment if you preserve it

from the flies."

In a subeditorial pointing out certain resemblances between Delhi

boil and bursattee, in the same volume of the Journal, page 362, it is

stated that after ulceration has disintegrated the surface, mycelium or

other low forms of organism may be present; but this, according to

Fayer, is not the essential cause, but rather an accidental introduction

from without.
In a "Few remarks relative to bursauttie," Mr. Stephen Knott

(1877) states that in his practice in Burmah, as well as in India, he has

noticed that any little abrasion during a monsoon has a tendency to run

into bursattee; that it is a spreading sore of a climatic phagadjenic

character. He thoroughly agrees with
'

' Max " in the supposition that

flies do carry poison to wounds and abrasions by deposition of ffecal

and decomposing matter from latrines and other sources which, when

the wounds are influenced by a moist temperature, resultm bursattee.

He has met with chronic cases that continue all the year round, and

which, when the rainy season has passed, improved but very little.

Milder cases, however, get well when the rains cease, but usually

reappear during the next monsoon.
" Ubique"^ (1877) does not think bursattee is caused by an over-

abundance of acid in the blood or that it is analagous to syphilis or

scrofula as some veterinarians seem to think, but believes that it is

a blood disease peculiar to the hot season, and renders the skin and

mucosa, where it most approaches to the nature of the skin, unduly

disposed to chancrous ulceration.
, • ,

-i,

He believes that Dr. Fayer's theory of abnormal cell growth, with

subsequent degeneration in " Delhi boil," to be the most probably cor-

rect one yet advanced for bursattee. In the matter of treatment con-

siderable success was obtained by administering iodide of potassuim

until the system becomes completely under its influence.
•

Without exception this abominable pest is the greatest nuisance to

horses and their masters that possibly could be.

> Veterinarian, XLVII, 791-792. ' Vet Journal, III, 338-344.

5 Veterinarian, XLiX, 376-384. Vet Joiu-nal, IV, 183-184.

'Vet. Journal, V, 2o-27.
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Mr. J. J. Meyrick^ (1878) almost invariably finds bursattee breaking

out in the dry, hot weather, some weeks or even months before the

rains commence. He thinks that there is no doubt but that previously

healthy horses often become affected, owing to something deposited

by flies upon wounds, mucosa, or parts where the skin is thin. Where
the wounds were treated daily with a thick mixture of sulphur and oil

no flies would settle, and he has never known a wound so treated to

assume a bursattic character. '
' When bursauttee has existed for a con-

siderable time, the poison appears to be carried to other parts of the

body. Sores will come in places where the skin is thick and where
there have been no previous wounds."

In a case of a high caste Arab, 15 years old (stud), pieces of kunkur
(nodular growth) were found as large as a pea or bean deposited under
the whole pleural surface of both lungs. Many were fully a quarter

of an inch deep in the parenchyma. He also found two or three pieces

of kunkur on the lungs of another old Arab which had never shown
any signs of bursattee. In these two horses not the slightest trace of

pus or even of irritation was found in the parts of the lungs surround-
ing the lumps of kunkur,
Mr. F. Smith^ (1879) gives a very interesting and intelligent account

of bursattee. He states that kunkur is applied to an extremely prev-
alent form of limestone used in India for road making and other
purposes. "This is of a French-gray color and occurs in nodular
masses about the size of an egg. It was supposed the bursattee con-
cretions were in some way related to this soil, but no doubt the name
originated from the stony hardness and nodular character of the con-
cretions. Opinions have differed much as to the nature of these bodies.
Some consider them bony-osseous spiculi (Western) ; others attribute
them to aggregation of scrofula cells and subsequent calcareous degen-
erations of the small mass so produced (Hodgson) ; others consider
them simply inspissated pus (Phillips); while Mr. Meyrick (loc. cit.)

states that sometimes they contain crystals of uric acid and oxalate of
lime. This must be, however, in those of very long standing, for my
researches indicate that they have an organized character,"
Mr. Smith's inoculation experiments, although mostly negative,

were interesting, in that one or two of them suggested the possibility
of conveying the disease from one animal to another.
Portions of a bursattee tumor were introduced, in two places, into

a horse similarly affected. The material was introduced subcutane-
ously in the lips and in the side. ISTo appreciable effect was noted at
the mouth, but at the wound in the side there was considerable swell-
ing and great pain the following day; this gradually subsided, leaving
behind considerable induration around the original wound.
Ahorse which had never had bursattee was similarly inoculated with

entirely negative results.

A subcutaneous inoculation was also made into the ears of a foal
with negative results. In several other cases negative results were
obtained.
Perhaps the most important of Mr. Smith's inoculations were those

on the human subject. Before the patients would submit, however
he was obhged to inoculate himself repeatedly in their presence, each
time with a negative result.

1. Ten syces (native grooms) were inoculated in the arm with cellsand pus from a bursattee in the ulcerative stage. Eacli man was

' Vet. Journal, VII, 318-321. ^ Vet. Journal, IX, 800-307. 383-393
A I 8*
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kept sLandiug iu Iho sun until the matter placed 07i the exposed sur-
face oC the dermis dried. Negative results in each ease.

2. A salootree (native farrier) was similarly Inoculated, and on the
third day, feeling some tingling about the wound and not willing to
become a martyr to science, he surreptitiously cauterized the place
and spoiled the experiment.
A dog was inoculated ui)on the nose and ears with bursattc^ mate-

rial and the result was negative.
One inference may be drawn from these experiments, in that the

disease, if inoeulable at all, requires certain and peculiar conditions
of the patient's system or that the material to l>e inoculated must have
attained a certain stage of development in order to produce patho-
logic effects. Another x>oiut that might be considered is that the
material thus inoculated may not produce immediate effects, but
remain latent until a succeeding season with favorable conditions to

call it into action.

Some of the well water used by the men and horses was subjected
to examination. The water was clear, but contained particles just

visible to the naked eye. Under a low power of the microscope it was
found to contain fungi, epithelioid cells, animal organisms, fibers, and
X)igment granules (black and yellow). With a high power the fungi
were found to be numerous, with a tendency to increase in size and
combine in masses. The epithelioid cells were of a bright yellow
.color and showed nuclei and nucleoli, the largest containing other cells,

some of which were elongated and nucleated.

A chemical analysis was also made of the water, the filtered, curi-

ously^ enough, showing a greater iiroportion of deleterious substances

than the unfiltered.

Reference was made to points of similarity in "Delhi boil," as well

as to some important histologic conditions found,which may be referred

to later.

Mr. George Oliphant^ (1880), in his article on bursattee, confines his

attention chiefly to the so-called kunkur, which he believes to be the

exciting cause of the ulceration, although its exact nature is not defi-

nitely known.
The ulceration is an effort of nature to eliminate this matter, and if

the deposit was confined to the skin alone the effort w£»uld probably

be more frequently successful.

The kunkur appears to consist of animal matter, containing deposits

of salts. When fresh it cuts like cartilage and when dried is dis-

tinctly gritty. In all these points it is very hard, like tubercle, but I

have failed so far to trace in it one peculiarity of that diseased proc-

ess, namelj^ softening.

A gentle squeezing is sufficient to remove the tubercle-like matter

in portions of varying size. On removal of these, or on their natural

ejection by the process of ulceration, ragged ulcerous cavities are left,

which are speedily fiUed up by the rank granulations or fungoid

growths. Other ulcers may form around the original sore, and, as the

parts are very itchy, the skin becomes abraded by the biting or rub-

bing of the animals and takes on an unhealthy action. A high tem-

perature seems to be necessary to the development of the disease, and

combined with moisture it becomes very much aggravated.

In 1880 Mr. Richard W. Burke, then a student in the Dick \ eler

inary College, interested himself in bursattee and has written quite

voluminously upon it since, including several controversial letters.

iVet. Journal, XI, lG-21.
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lu the Journal of Comparative Medicine and Surgorj', 1886,^ lie states

:

"It is not necessary to remark that my observations led me to state

as early as 1880 (Veterinary Journal) that this disease was cancer of

the horse; and I believe no other writer has preceded me in this con-

clusion, so far as my knowledge of its literature has shown."
Mr. Spooner Hart, in his article in 1872-73, to which Mr. Burke

refers in a commendatory waj^ concludes that "although the micro-

scope fails to demonstrate anything like cancer structure, still it

must be admitted that the disease is wonderfully allied to this fatal

affection."

Our space will not admit of an abstract of Mr. Burke's various arti-

cles. In nearty all of them he contends that the disease is of a can-

cerous nature and throws discredit upon the vicAvs advanced b}'' many,
that the real cause was due to a vegetable parasite.

Mr. John Steel, in his "Examinations of bursattee matter from the
liver of a horse" (1881),^ refers to a previous assertion by F. Smith,
that a vegetable i)arasite is present in bursattee growths. In the
present paper Mr. Steel observes '

' fungal development, from the spe-
cific brown cells of Smith."
Three elements are observed: (1) Crystals of various shapes; (2)

brown debris and scale-like masses; (3) undoubted fungal elements
in direct continuity with the brown elements and spores.
The latter element is considered the most important, and I give ver-

batim his provisional account of the " Life history of the brown bur-
sattee fungus of Smith.

"

In its dormant stage it forms a mass (resembling to some extent the ergot stage
of claviceps), hard externally, softer internally, owing its hardness to its density
and to calcareons deposits, snch as we see also in many of our common wounds
and consisting of broken-down fungous elements with spores interspersed.
Under suitable conditions this ergot-like kunkur undergoes changes, resulting

in the development of hyphal tubes from the spor(?s whereby the mycelium of the
fungus is formed. The characters of kunkur are such that it is throAvn off from
the body of the host, under ordinary cu-cumstances, just when such a change is
requu-ed by the fungTis. On the soil the color and appearance of the kunkur per-
haps serve to protect it from its enemies while it remains entire, but when it dis-
integrates the spores escape, and having been disseminated after the manner of
the germmatmg elements of other fungi when they fall on suitable soil, such as a
fresh wound, produce hyphal tubes on which you.ng spheroidal brown cells appear,
in their turn to lead to new spores, and then degenerate into the broAvn debris of
kunkur. This life history, though at present requiring confirmation in many
pomts, should lead to the foUowiag practical conclusions:

1. These bursattee sores, when taken early, should be dressed with snch agents
as destroy tungi—carbolic, salicylic, or sulphurous acid. Thus an absolute destruc-
tion to a bursattee center is brought about, for the case is taken before the spore-producmg stage.

2. To prevent bursattee, the minute fungus spores diffused through the air should
be excluded from wounds by antiseptic dressings, especially those of carbolic acidIhe exposed tissues are thus to be rendered a bad soil for the growth of a cron of
bursattee fungus. " ^

3. In old bursattee sores in the kunkur-producing stage, these hard masses mustbe periodically removed and destroyed. By removal we assist natui-e in her efforts
to tree the part from these natural irritants. By destruction we thwart her efforts

S^'n^'i'^?^?'^
^+

vegetable parasite at this stage. Such dressings as caustic potashshould disintegrate and destroy small masses of kunkur. Let it be remembered
also that such kunkur as remains in the sore will be capable of recrudescence inthat sore Avheii, with recuiTence of the climatic conditions, its season of activityagain sets m; hence, the value of the heroic method of cutting out the whole ofthe diseased part, or destroying it with actual cautery.

,-e 1
takes its place among parasitic disorders of fungal origin ItIS hard to find a parallel to it. Closely resembling certain vegSle mi nsiticdiseases of the skm, it somewhat approaches the caScer in its gw?r of invading

' Vol, VII. 368-376.
» Vet. Journal, Xin,S37-241.

'
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internal organs as well as the BiTrfaco of the Ijody. Wbon more is known of the
ti'ue nature of cancer, it may be found not unlike bnrsattee; but a reference to
ciirrent literature shows mo that I mnst leave this matter in other hands. We
urgently want full and recorded experiments on the communicability of the
disease, and also its microscopic appearances in its various stages (the latter, of
course, purely for confirmation of observations recorded by able workers who
have before this devoted time and attention to tlie study).

Mr. J. Ferris^ (1881), while not rejecting the possibility of bnrsat-
tee beiiig of a cancerous natnre, or dne to the presence of a parasite,

believes that it is an affection of the blood, caused by a sudden change
in the weather from wet to dry in certain localities, or by tlie neces-
sary clianges in the nutritive properties of the different grasses, the

subject having a constitutional tendency to such a malady.
The reasons whicli strengthen him in the supposition that it is a

blood disease are

:

1. The abtmdant discharges from the sores.

2. A change of climate will frequently arrest its isrogress.

3. Horses seldom contract this disease in the hills.

4. The disease spreads rapidly immediately after the rainy season sets in.

5. When the rains are over, the malady generally yields to the mildest treat-

ment.
6. The sores ordinarily appear in the less vascular parts.

7. The kunkur is evidently composed chiefly of the mineral substances of the

blood, but undergoes certain changes when exposed to external influences.

8. In the early stages it is somewhat analogous to prickly heat in the human
subject, which also sets in with the rainy season.

In Robertson's Practice of Equine Medicine ^ (1883) an extended

description of the disease is given, compiled from various articles

issued previous to that date. As nearly all of the important points

alluded to in that work have been touched upon in the presentation

of the history of the disease, it is not necessary to repeat them here.

The clear, impartial manner, however, with which they are presented

by Dr. Robertson is much to be commended.
Mr. F. Smith (1884) , in a short but suggestive article on the '

' Pathol-

ogy of bursattee,"^ figures and briefly describes a "mould fungus"

found by him in every fresh specimen of the sore examined, but did

not find it after the sore had been hardened in chromic acid. "The
filaments or hyphse are branched and nonseptate, one twenty-thou-

sandth of an inch wide and so long that they can not be followed

as they pass in and out of the tissue. They converge and diverge,

run parallel and transversely to each other, communicate freely by

branched processes, and some filaments appeared to be curly. I have

seen in a few cases the terminal extremity of a hypha end in a

rounded, bright, refractive body very little, if any, larger than the

filament itself. The nature of this is doubtful."

No spores were seen, although observations were made over and

over again. Mr. Smith concludes with the statement that he had

"lately produced typical bnrsattee ulcers by inoculation with portions

of tun^or," and that he was "engaged in working this out and endeav-

oring to produce the sore from the cultivated moulds."

I have been unable to find any later results of these experiments,

which is a matter of regret, since they suggest an important line of

inquiry.
. j>

No mention is made in the above description of any connection

between the filaments of the fungus and the "brown cells" as noted

by Mr. Steel.*

' Vet. Journal, XIII, 333-335. 'Vet. Journal, XIX, 16, 17.

' Page 303 at seq. Loc. cit.
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The first article that I have encountered stating that the disease

existed in the United States is that of Mr. C. C. Lj'ford, who in 1886 ^

gave a paper on bursattee before the ISTorthwestern Veterinarj^ Asso-

ciation at Minneapolis, Minn. He did not know that it had been
recognized elsewhei'e in this country, nor in any other country excejjt

India.

"In the United States it is confined to a limited area in the neigh-

borhood of Minneapolis and St. Paul with the exception of a few cases

which migrate each j^ear." He had not been able to ascertain how
long the disease had been prevalent in that vicinity. Mr. Lyford first

noticed it during the summer of 1880. It appeared early in June and
lasted until late in the fall, some cases continuing into the latter part
of November.
His experience has been that it makes little difference with the

maladywhether it is accompanied with a rainy season or not, although
a comiDarison of one Avet season with a dry one showed that there were
more cases during the former.
Seven cases were reported, ISTo. 1 being that of a ponj?-, the entire

right side of Avhose face from the eye to the nostril was at the begin-
ning studded with a number of small bursattee ulcers, which later

became confluent, the sitrface of which was beset with small, yellow
fibroid bodies, some of which became caseous and even calcareous,
varying in size from a pin's head to that of a filbert.

On the left hind leg there was an extensive ulcer fI'om hock to fetlock
externally. The animal would not only abrade and lacerate the sur-
face during the day when the flies were bothersome, but whenever he
could slip, break, or otherwise loosen himself from his halter he would
bite the parts until they were a mass of raw flesh.

No. 2 was a large draft horse, one of fifty which were kept in the
same stable. All of the others remained healthy. In this case a single
ulcer appeared midway between, the shoulder and the hips on the right
side. At first it was not large, but caused the animal much imeasi-
ness on account of the itching, so that he had to be restrained from
biting and rubbing. Soon the ulcer became moist and discharged a
characteristic albuminous or grumous material, which continued some
three months. The sloughing continued until the ulcer became some
8 inches in diameter and the external surface of three or four ribs had
been laid bare. This healed only as cold weather came on.

1^0. 3, a brown gelding, was affected chiefly in the urethra. The
penis was amputated and some portions of it examined by a Dr. Hun-
ter, who pronounced it of a cancerous nature.
No. 4 was also a brown gelding. There was one confluent ulcer

from foot to knee, the bone being bare some 6 inches on the lower end
of the large metacarpal bone, and the external lateral ligaments of
the fetlock joints being lacerated allowed dislocation of the fetlock.
No. 5, a gray gelding, was affected in the tongue, which was badly

swollen and protruding some 4 inches beyond the incisor teeth. There
was an abundant flow of saliva and an offensive muco-purulent dis-
charge from the mouth. The under surface of the tongue at the
junction of the "frgenum" showed indications of sloughing, being
bulged and of a gangrenous nature around the edges of the swelling,
the center of which was more of a yellow cast, and discharging an
albuminous fluid. This case was examined in a logging camp on tlie
2d of January with the thermometer standing at 63° below zero.

1 Vet. Journal, XXII, 379-381.
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No. G was a mule sufl'oviug from several bursaitee ulcers. There
was one on a liind and one on a fore leg wliich had been abraded by
interfering; there was another ulcer on its shoulder and still another
on the abdomen.
No. 7 was also a mule belonging to a street-car company. The

tongue, as in ease 5, was the part affected.

Mr. Sermon, who Avas present at this meeting, also recorded three
cases of the affection. It shovild be noted that Mr. Lyford finds tliis

disease occurring in mules as well as in horses, a matter deemed quite
improbable in Robertson's Practice and by some veterinarians.

In the Fourth and Fifth Annual Reports of the Bureau of Animal
Industry for the years 1887 and 1888, page 489, thei-e is published a
letter from Dr. J. C. Neal, Archer, Fla. , under the date of July 13, 1887,

in which he describes a disease in that locality as "leeching," to wliich

horses and cattle are subject. He believes it to be peculiar to tliat

section, where it is very common and very fatal to horses and mules.

There are hundreds of i^onds in the central portion of the State, around
the margins of which there is usually a belt of grassy prairie, water
grass, water lilies, etc. Into these grassy places the horses, mules,

and cows often go during the summer and feed all day in the water.

"After a vaiying exposure to the influence, or whatever it may be
called, of the 'pond,' a slight lump or elevation of tlie skin may be
found on some part of the" body that has been submerged. To the

touch it will feel as if a grain of shot were lodged beneath the skin.

In eight or ten days the skin sloughs ofE centrally over this hard spot,

leaving a bloody, bruised-like surface, exuding serum and blood, no
pus. This rapidly grows in size till in a few weeks there is a raw sur-

face from 4 inches to 1 foot square. This drops blood and serum, but

no pus. An examination will show usually a mass of yellow gritty

growth, coral like in shape, embedded in a mass of bruised, bloody

tissue, dark in color and the edges roughened, elevated above the

skin, and the skin decaying at the outside of the ulcer. The leech

invades most any tissue, but seems most common on the legs, abdo-

men, and sides. Occasionally it is found in the head. The invaded

tissues decay slowly, and apparently without pain. I have seen hoofs

cut off, the abdomen opened, the eyes eaten out, the teeth destroyed,

etc."

Some of the diseased tissue was sent to the Bureau along with his

letter. Regarding this he says:

There was a small bimcli at the angle of the jaw—otitside—the skin not broken;

also one in the face near the right eye. I ciTt to the bone and found the leech

embedded in that, and also in the tongue, and pronounced the case incurable.

The treatment is to cut out all diseased tissues and sear v/ith hot iron or uitnc

acid followed by carbolic acid. Still, if the disease invades the abdomen ,
the hoof,

or the mouth there is no known remedy. During the last twelve years I have

devoted some time to the study of this unique trouble, and can give some facts

^^ttdoes^not' appear in cypress ponds. Ifc happens that in ponds with cj^ress in

one end only, there will be leeching only at the other end.

All ponds do not leech. Often of two ponds \A-ithin half a mile of each other

one only will leech stock. ^ , ^ m
All horses do not leech ;

only those of good blood. The Cuban and Texan ponies

are, as a rule, exempt. It is not contagious. A suckmg pony may be badly

leeched and the dam will lick the ulcer and yet not be affected. Dogs, chickens,

and cats will greedily eat the cut-out fragments of a leech and not take the dis-

ease, nor do those who cut out the spots ever have any trouble.

The mule is rarely affected, the coav still more rarely. ^ . , , ,

The period of incubation is from one to eight days. One attack doeb not pio-

tect against another. Some horses leech every year.
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As described by Mr. Ncal, there bo recognized may points of

similarity in the symptoms of leeching and those of bursattee. It is

perhaps a question as to whether the disease is developed by the

influence of certain ponds or to an individual diathesis of the animals
themselves in connection with some infective agent. Upon examina-
tion at the Bureau of the specimens sent by Dr. Neal, the sections

showed considerable cell infiltration, which probably was due to in-

flammatory changes. There were also a few centers which seemed
to be in a condition of necrosis. The examination failed to reveal

the nature of the disease.
Mr. S. M. Smith ^ (1889), in his "Treatment of bursatti by slough-

ing," recommends the use of finely powdered white arsenic. This is

applied to the ulcer and lightty pressed with the finger.

The sore becomes dry and the slough gradually becomes separated
from the seat of the disease, leaving behind it a healthy granulating
wound having a nice, bright-red color.

It is said that there is no danger of absorjption of the arsenic or

from the animal licking it off.

Mr. John R. Anderson^ (1889), following Mr. Hart, finds three
forms of bursattee ulcer : the papillated, mediiun, and phagedfenic.
The latter he states is at present (1889) i)revalent in Kansas and the
northern portion of Alabama.
"Those most subject to it are hard Avorked, ijoorly fed, coarsely

bred animals surrounded by the most unfavorable hygienic conditions.
It will probably be of interest to say that all the cases noted save two
were in the mule, both sexes alike, although Robertson is inclined to
credit this member of the equine family, as well as the jack, with
enjoying immunity from this strange affection. " Mr. Anderson states
that it never occurs, as far as known, in any of the other domestic
animals, nor in the well-bred horse kejjt under hj-gienic conditions,
differing in this respect from Mr. deal's account of leeching, in which
not only high-bred horses but also cattle, though very rarely, are
affected. "After the eradication of an ulcer on one part of the body
others are found elsewhere regardless of season. Although its ravages
?ire much modified under the influences of cold, the fact^of its recur-
rence would point to its cancerous nature, but when we come to sum
up its periodicity, course of treatment, etc., as already described, this
tlieory is at once disproven."

In the Tenth and Eleventh Annual Reports of the Bureau of Ani-
mal Industry for the years 1893 and 1894 there are published two let-
ters from persons in Florida bearing on the subject of the Florida
horse leech. The material sent at that time was not in a good state
of preservation when it reached the Bm-eau, and was not, therefore,
examined. In his reply Dr, Theobald Smith states that a very cur-
sory examination of some alcoholic material sent to him about two
years previously gave him the impression that the disease was not
due to leech, but to a fungus perhaps similar to actinomycosis or the
"Madura foot" of India. The fungus spreads through the tissues,
and the mycelium, becoming incrusted with lime salts, forms the
leech. The correspondent states that the leeches have been known
there for generations.

• ^fc A-
^' ^^^^^^S, B. S. (1894), in an article on "Leeches or leech-

ing (bursattee), notes that in Florida there are '
' two diseases called

' Vet. Joiirnal, XXIX, 325-326.
''Jour. Comp. Med. and Surger}', X, 73-77
= Florida Agr. Expt. Sta. Bull., No. 25.
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leeches; one an external affection of horses and cattle, the other an
affection of the livers of cattle produced hy the invasion of a fluke
{Distoma hepatica)."

It is stated that the disease is not peculiar to the State of Florida
nor confined to the lake region, as many suppose, but is known all

over the United States, except in the region lying east of the Alle-
ghany Mountains and nortla of the Potomac River.

In Florida the disease seems to be less prevalent in the high than
in the low lying countries. It occurs during the months of higliest
temperature, and particularly after the beginning of the rainy season.
An animal seldom suffers its first attack before the middle of June,
but may become affected at any time from that until the middle of
October. There are the greatest number of cases during the months
of July and August.
A rainy season is not necessary, but is a condition which increases

the number of cases and adds to the virulence of an attack. The dis-

ease may develop in an animal on an uiDland pasture and even in a
bare lot or stable. In a pond or prairie where an occasional horse
will become affected a cow will go free, but in one in which an occa-

sional cow becomes affected almost any horse will develop the disease.

Hogs, dogs, sheep, goats, and poultry seem to be exempt.
Leeches in the mouth or lips is most frequently a secondary affec-

tion and comes from gnawing the affected parts of the body. If an
animal has leeches on one part and some other part comes In contact

with it, as one leg pressing against the other while at rest, there is a
strong probability of a secondary attack in the part which comes in

contact with that already diseased. During the summer of 1892 three

cases were brought to the experiment station which showed this fea-

ture in a striking manner. On one animal a secondary growth was
produced after numerous experiments.

A thick-skinned horse is less liable to the affection than a thin-

skinned one.

Among pathologists there are views held that the cause of the dis-

ease may be due to animal parasites, fungi, fly bites, bruises, and
irritation.

"In six cases animals became affected that had access neither to

water nor pasture, which would eliminate the possibility of its being

due to water or to the water leech. Its occurrence in the sole of the

foot and other parts of the body not accessible to flies would elimi-

nate that factor. Animals become affected under divers forms of

diet, so that poisoning from feed is eliminated as a cause. A micro-

scopic examination of the tissue fails to reveal animal or vegetable

parasites. We are not prepared to state what the cause may be. It

certainly is not due to one thing, but the result of many."

Mr. Bitting examined microscopically tissues taken from eight dif-

ferent subjects in all stages of the development of the disease. He
says:

Different processes were used for fixing, hardening, and staining to determine

the presence or absence of animal parasites and fungi as well as tissue changes.

No parasites were found except as accidental invaders. The tissue changes that

are found to be present are such as are present in cancer.

The following characteristics are present: A stroma of commct norous tissue

between whose elements are seen numerous small round cells. The fabers take an

irregular direction so that a single section mav present a longitudinal lu one part

of the field, a transverse in another, and the intermediate steps between the two.

The cells between the fibers have no arrangement; they may be few or many

squeezed together. The blood vessels are very numerous and ii-regularly disposed
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and of varying capacity. The walls are composed of round or elongated cells,

instead of those ordinarily found. The leech on section shows that it is a hetei-o-

geneous mass, and has been built up by additions to the outside. A very thin

section will not hold together. These leeches or kunkur begin with a mass of

round cells, and are the result of the squeezing of these cells together by the fibrous

portions. In inflammation there is contraction of the tissue, and they are the

result. They may contain crystals of inorganic matter and pigment cells. The
cells are of an embryonic type. According to the pathological characteristics it

belongs to the round-celled sarcoma. It is a cancer.

Mr. Bitting figures the lower jaw of a horse, showing an exostosis

of considerable size, with a large area at its- base presumably invaded
by this disease, but does not discuss the matter in his text.

"^Mr. Joshua A. Nunn, principal of the Lahore Veterinary College,

under the date of March 18, 1896, writing in the Veterinary Journal,

page 346, on the "Influence of rainfall on bursattee," says he finds

that during six months, from April to October, in 1895, there was only
about half as much rain fell as during the corresponding months in

1894, and that concomitantly with the light rainfall only half as many
cases of bursattee were received as during the wetter season of 1894.

HISTORICAL SUMMARY.

A summary of the history shows that the "fly theory" of the causa-
tion and dissemination of bursattee was entertained by the natives of
India as early as 1820, and that among the old theories it was believed
to be a blood disease, in many ways not unlike syphilis, scrofula,
farcy, etc.

Jackson, in 1842, seemed to have been the first to put himself on
record as believing that there was any connection between the disease
and a fungus.
Hodgson, in 1853, refers to the sores as cancerous ulcers, and Hart,

1872, is strongly inclined to pronounce it cahcer, although he can not
get the microscope to confirm this view structurally.

It seems to be generally accepted that the disease is peculiar to the
Tropics, but cases have been reported in Kansas and Minnesota in
the United States, not only during the summer months, but when the
thermometer registered below zero. We might also expect that the
disease would exist in Mexico, and Central and South American coun-
tries, where the conditions of temperature and moisture are favorable.

Reports show that a high temperature is essential for the develop-
ment of the disease, although exceptional cases are noted occurring
during the cold season. Moisture does not seem to be necessary, since
many cases develop when the season is dry. It is, however, an impor-
tant factor. Statistics show that cases are more numerous and that the
disease assumes a more aggravated character during the wet season.
In India native as well as foreign bred horses are susceptible, but,

according to some writers, none of the other equine species take it.
In the United States not only the horses, but the mules and cattle

are said to develop it, but not as readily as the horse. An outbreakm cattle is comparatively rare. Thin-skinned animals are more sus-
ceptible than thick-skinned ones.
Some discrepancy of opinion exists as to the kind of horses most

hkely to take the disease (assuming that bursattee and leeches are
similar). Mr. Neal states that only horses of good blood leech, and
the Cuban and Texan ponies are as a rule exempt.
Mr. Anderson states that it is the coarsely bred and hard-worked
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liorses tliat ai'o tlio xiiosfc susceptible. The well-bred ones, liaving tlie

advantage of good hygienic surroundings, rarelj' take it.

Mr. Meyrick, in 1878, reported the finding of kunkur (inflammatory
growths) in the lungs of an affected subject and also in a subject
which during life showed no signs of the disease. A Mr. John Burke
previous to this had found growths in the liver. As a rule, the lesions
are at or near the surface of the body. The soft structures are the
more favorable, the hai-d tissues alwaj'^s being avoided, according to
the English writers. Mr. ISTeal, of Florida, Avrites that anj' tissue may
be invaded, and Mr. Bitting figures the jawbone of a horse quite
extensively affected with this malady.
After Mr. Jackson's suggestion, in 18-12, that the disease might be

related to fungiis or to a vegetable parasite, and restated bv Mr.
Collins in 1874^ Mr. F. Smith, in 1879 and 1884, seems to have been
the first one to have worked along this line. He was able to find

fungi in every fresh specimen of the sores that he examined. Jlr.

Steel, in 1881, also found fungal elements in these sores.

Experiments to determine the transmissibility of the disease from
horse to horse were tried hy Mr. Hart in 1872 and 1873, but without
result. Mr. F. Smith's experiments in 1879 of inoculating horse from
horse Avere interesting in that in one instance the wound in the inoc-

ulated horse did not heal as readily as usual, and also that one of the

men who had been inoculated with the bursattee material showed
signs of its taking after a few days, but spoiled the experiment by
cauterizing the place.

Mr. Bitting's observations on this point are also interesting. He
believes that the affection aroiind the mouth or lips is most frequently

a secondary one from rubbing and biting the diseased sores on the

body; also that where the part of a sound limb is frequently brought
in contact with a sore on the opposite limb there is a strong possibility-

•that the former will develop sores secondarily.

On the basis that a iungus is concerned in the etiology of the

disease, it is interesting to note that as early as 1877 an English vet-

erinarian advocated the administration of potassium iodide until the

patients became thoroughly under its influence, and claimed very

beneficial results. Mr. Bitting has found that the use of this drug

resulted in a large surface slough, which in two of his cases made an

operation easy. The well-nigh specific action of this salt on the ray

fungus (actinomycosis) of cattle gives to the above observation addi-

tional interest.

GEOGRAPHICAL, DISTRIBUTION.

Bursattee has been reported from Burmah and "Hindoostan. It is

thought that the prevalence of the disease is associated with the prin-

cipal river systems of India. In the hilly or rocky, and consequently

drier, districts there is a very noticeable diminution or absence of it.

Outside of India there seem to have been no cases of this malady

except in the United States, unless upon further investigation cer-

tain mycotic diseases, which have been described in Europe, should

prove to be the same. •

. , oo,.x • -r-

Lyford (1886) reported it in Minnesota, Anderson (1SS9) m Kansas

and Alabama, and Neal (1887) and Bitting (1894) in Florida. The latter

writer states, after correspondence with Dr. W. L. Williams, that it is

" now known all over the United States except in that region lymg

east of the Alleghany Mountains and north of the Potomac River.
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HISTOLOGY OF LEECHES.

lu August, 1895, Dr. Slinford, of Gainesville, Fla., sent a specimen

of leeches in alcohol to this Bureau for examination. The tissue was
in very good condition, but in order to apply difllerent tests with, the

hope of getting more extended results, a different fixing reagent was
sent to Dr. Shuford, who, on October 3, 1895, kindly favored us with

some more material, which reached us a few days later in a thorough
state of preservation.
The specimen sent in August was cut from the leg, that in October

from the lips.

METHODS.

In the first case the tissue, as already stated, was fixed in alcohol.

In the second a mixture of picro-aceto sublimate was used in the fol-

lowing proportions

:

Fifty per cent alcohol 1 1, 000 cubic centimeters.
Gla<jial acetic acid 5 cubic centimeters.
Corrosive sublimate 5 grams.
Picric acid 1 gram.

After twenty-four to forty-eight hours fixation in this fluid the
tissues were removed to 50 per cent alcohol for a day or two, and
then immersed in 70 j)er cent alcohol, which was frequently renewed
until the sublimate and picric acid were thoroughly washed out.
The specimen was then dehydrated in 95 per cent alcohol, clarified in
cedar-wood oil, and infiltrated with ijaraftin.

The sections were made to adhere to the slide by first coating it

with a very thin film of glycerin. A drop or two of 35 per cent alcohol
was placed on the slide and the section was laid upon the alcohol.
The whole was then put in an incubator, the gentle heat causing the
section to gradually unfold any wrinkles that might be present and
the alcohol to evaporate very slowly. After a few hours the specimen
becomes thoroughly dry, and if it then be gently heated over a flame
until the paraffin begins to melt, and then allowed to cool, the section
will adhere very firmly during the subsequent processes.
The collodion method was also emj)loyed, but upon the vrhole did

not give as satisfactory results as the paraflSn, especially when the
anilin dyes were used.
Various stains were tried in addition to the ordinary hematoxylin

and carmine methods. Those giving the most favorable results were
the Biondi-Ehrlich mixture, methylen blue and eosin, toluidin blue,
neutral red, and fuchsin. It was found to be an advantage Avhen using
the Biondi-Ehrlich mixture to immerse the sections for a few hours in
Miiiler's fluid before staining. In other preparations it has been found
that tissue fixed in Miiller's fluid gives as good if not better results
than when fixed in corrosive sublimate.
Portions of the tissue were also macerated for a few days in a weak

solution of formalin in normal salt solution (formalin, 1 part; normal
salt solution, 500 parts, Gage) Avith exceUent results.A piece of a nodule was boiled in a moderately strong solution of
potassium hydrate, in which it was completely dissolved, only a few
dirty particles remaining, which under the microscope showed no well-
organized structure.
When the reaction was not permitted to become so violent, as for

example, when the tissue was left from twelve to twenty-four hours in
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a 10 per ceut cold solution of caustic potash, only the fleshy portions
were dissolved and there was left a residue which had been more or less
calcareous, and when examined under the microscope distinctly
showed a fungoid sti-ucture. The potash solution changed to a deep-
brown color, indicating the presence of a certain amount of pigment.
The nodule while in situ showed a deeper color than the suri-ouuding
tissues. Another nodule was boiled for a number of minutes in com-
mercial acetic acid; during the boiling and for a time afterwards
numerous bubbles were given off from the mass. The substance of
the tissue cleared up until it became quite translucent; it assumed an
almost jelly-like consistency and was easily crushed, but normally
retained its form intact. These nodules had been hardened in the
picro-aceto-sublimate mixture.
A Zeiss microscope, with a 2-millimeter homogeneous immei-sion

objective and a No. 4 compensation ocular, was most frequently used.
Occasional combinations of higher and lower oculars and objectives
were also found to be advantageous.

PATHOLOGIC ANATOMY.

Where the diseased portion has become well developed there is

usu.ally a more or less complete detachment of the central inflamma-
tory growth from the surrounding tissue (PI. XXI, flg. 1). This nodu-
lar or kunkur growth may varj^- in its density according to the stage

of its development. During the earlier stages it is soft and easily cut;

later it becomes firmer and ultimately assumes a hard or "gritty"

character.
In cutting sections it is generally the exception to cut through the

nodule or kunkur evenly and to have it retain its proper relation with

the other parts. Even if successful in cutting, the nodule drops out

during some of the later processes. In the specimens examined the

lesions were confined entirely to the skin and subcutaneous tissue;

no traces of muscular or glandular structure were observed. Around
the central portion of the inflammatory growth there is a zone of leu-

cocytes of the mononuclear and polynuclear varieties, the latter pre-

dominating. They are embedded in an abundant stroma of connect-

ive tissue which is in a greater or less stage of degeneration. The
central portion of the zone is in some cases very closely packed with

the leucocytes, while toward the periphery they are more loosely

arranged and cause a marked irregularity of the margin from their

uneven drifting into the tissue beyond. There is generally one and

perhaps more points where this infiltration occurs quite extensively.

In some of the preparations the wandering cells have been traced as

far as the surface of the epidermis.

Occasionally there may be found a narrow area at the periphery of

the nodule, as seen in cross section, which is lighter in color and less

dense in texture than the central mass, evidently an extension of the

^^In *the specimens examined for the preparation of this report the

parts Avhere the lesions abounded were not characterized by a rich

vascular supply. The few vessels that were encountered were not of

a normal character; their walls were thickened, and the endothelium,

instead of presenting the usual flattened appearance, was irregularly

cylindrical (PI. XXI, fig. 2). Although the condition was not ob-

served, it is not impossible that the hyphre of the fungus may deve op

to such an extent as to compress or actually penetrate the waUs of the
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vessels, causing inflammatory changes sufficient to permit, in the course

of time, a disorganization or absorption of the iDortion of the vessel

itself, and that ultimately it may become incorporated in the nodule.

THE NODULE.

The nodules are generally irregularly cone shaped and are of varia-

ble size. In section thej'' reveal a very dense structure, the framework]
of which forms a close reticulum.
Within the meshes are what appear to be leucocytes in various stages

of disintegration, and free nuclei. Among these, at places, there can
be seen small bodies of nearly the same size as the nuclei, and taking
the stains in the same way, but differing in form. At one portion of

its circumference the substance of the body is seen to draw itself

toward a point, and in favorable preparations that point has been fol-

lowed some little distance as a delicate filament (PI. XXIII, fig. 2).

In ]nost cases the filament remains unstained, or, as in one Gram-eosin
preparation, the club end may stain blue and the filament red. Excep-
tionally one may find a clear area or vacuole in one of the clubs. From
the fact that the filament is not usually traceable to its central connec-
tion a more or less flagellate appearance is given to the fungus, which
represents a condition not believed to exist.

Not infrequently small spherical bodies were found not far fi'om the
clubs which take the stain readily and whose size is sufficiently small
to admit of the possibility of their being spores, but no other filament
or club was seen which actually contained these bodies. The free ends
of many of the clubs point toward the periphery of the nodule, but
this is not a constant feature.
The framework of the nodule stains very slightly or not at all and

shows among the enmeshed corpuscles as a very irregular, distorted,
and somewhat glistening network. It is this portion of the nodule
that gives the hard, gritty feeling, and is probably due to a greater or
less deposition of lime salts along the reticulum. Along the periphery
of the nodule there has been seen, in addition to the leucocytes and
pyriform bodies before mentioned, occasionally filaments of a fungus
projecting from the mass (PI. XXII, fig. 1). The filaments have also
been seen ramifying to some extent in the adjacent tissue, but rarely.

It would therefore appear as if the framework of the nodule were
composed of a mycelial net, which in the course of development had
become more or less calcified. Running through the nodule in some
of the preparations there were a few comparatively large cords, which
present the same calcareous appearance as the network, and appear to
be fibers of elastic tissue which have become somewhat calcified.
As a result of the treatment of the nodules with the 10 per cent \

cold solution of caustic potash a very profuse and intricately branched
fungus became apparent. The branching is of an irregular order.
In places there is seen in the filament a central axis, which takes the
stam, and around this appears a transparent or hyaline sheath vary-
ing in size (PI. XXV, fig. 6).

In some of the shorter and apparently younger branches of the
fungus the mycelial sheath was of considerable size, while among the
more closely woven filaments the sheath in places was scarcely if at
all distinguishable.

^^Jt^i^ of the teased preparations (Biondi-Ehrlich stain) the wall
ot the filament, instead of being smooth and homogeneous, appeared
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lu tlio Bections of tlio tissue in Avliioli the iiuigus appeared tlie sub-
stance «f the filament was not unil'orni. In places it was drawn
together in an irregular manner, with intervening clear spaces of
greater or less area (PI. XXIII, lig. 4). One of the caustic potash
preparations shoAved circular or oval clear areas in the filament resem-
bling vacuoles. These varied in size from a mere point to the diame-
ter of the filament (PI. XXV, fig. 5).

In a Gram-eosin preparation of the fungus the substance of the fila-

ment is so mucli shrnnken and distorted as to suggest its having
entered into an involution stage (PI. XXIV, fig. 1).

In some i)laces the filaments show distinct septa, but the latter are
not common. Some of the club-like endings, especially those that are
elongated, show a septum at the union with the filament j)roj)er

(PL XXIV, fig. 2). Scattei-ed among and coiled around the ordinary-
filaments there have been observed much slenderer ones apparently
devoid of any external sheath.
There have also been observed in some of the preparations numer-

ous small circular bodies of inconstant size. They have been seen
Ij-ing freely in the meshes of the mj^celium and also closely applied
to the filaments. These bodies are not si^herical, but thin and flat-

tened, and some of them xsresent a curved appearance, convex on the
outer side and concave on the inner side. They suggest the possibil-

ity of having been closely applied to the filaments and have some-
thing of a scale-like arrangement. They were also seen actually

applied to the filaments, singly and in numbers. Occasionally wlien
single it was not easy to determine whether they were in or outside

of the sheath. The fact that they were of various sizes, their antip-

athy^ to' stain, and their A^ariable form would seem to indicate that they
were not spores (PI. XXV, fig. 4).

With i30ssibly one exception, no trace of blood vessels was found
in tlie nodules.

THE CIRCUJINODULAR TISSUE.

Pathologic conditions exist to a greater or less distance in the tissue

adjacent to the nodule. Certain areas of this tissue are often necrosed

to such an extent as to refuse to take the stain.

The more prominent appearance is the infiltration of the connect-

ive tissue with a great number of wandering cells. In some places

tliere are well-defined nests of these ceUs in the stroma of the con-

nective tissue (PI. XXII, fig. 6), simulating, perhaps, a cancerous

appearance. The character of the cells, which present a curiously

vacuolated condition, would, however, tend to eliminate this view.

The vacuoles vary in number and size, the average number being 10

to 12 in a cell.

In some of the preparations numerous leucocytes, of the mononu-

clear and polynuclear variety, had drifted away from the nodule.

They were for the most part elongated, and in all the nucleus or

nuclei appeared to be in a healthy condition. The cells contained

numerous small bodies, which took a deep orange color with the Biondi-

Ehrlich stain (PI. XXII, fig. 4). In places adjacent to these leuco-

cytes there were frequently noticed a number of these small bodies

apparently lying free in the tissue. No definite cell wall was distin-

guishable in the leucocytes.
.

The vacuolated cells before mentioned Avere present in greater

numbers than the heavily laden leucocytes. In the former nuclei Avere

present and presented various phases of change (PI. XXII, fig. 5).
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In some there Avas a single nucleus, wliicli may be circular, crescentic,

or in the form of a dumb-bell; in others tliei'e may be two or more
nuclei which in advanced cases appear only as remnants. In extreme
cases no nuclei at all were visible. The wall of the wandering cell

differs from that of the leucocytes proper in possessing an appreciable
thickness. This thickened boundaiy apparently gives considerable
rigidity to the cells, as nearly all of them are approximately circular

in form. Their average diameter is about 8 microns. In the first

specimen sent to us (taken from a horse's leg) there were encountered
what appeared to be large giant cells, measuring from 12 to 18 microns
and apparently possessing quite a distinct cell wall. Within each
giant cell there was some aiDpearance of vacuolated cells, each with a
single nilcleus and fairly well-defined cell boundary (PI. XXII, fig. 3).

As many as eight or ten of these nuclei have been counted in a single
giant cell. There is the possibility that these apparent giant cells

are simply some of the vacuolated cells fused together, but the nuclei
are well defined and take the stain very intensely, which is not com-
monly the case in the ordinary vacuolated cells. In some places the
giant cells had become detached from the tissue, and although freely
floating around they nevertheless preserved their integrity.

In some of the earlier specimens examined vacuolated cells Avere
encountered presenting no trace of a nucleus whatever (PI. XXIII
fig. 1), and the idea was entertained that they might be parasites of a
protozoon nature or a mass of encysted spores, but the presence of a
nucleus showing the conditions before noted and the possibility that
in these sections (stained in methylen blue and eosin), in which the
non-nucleated condition obtained, might be due to the washing out of
the methylen blue from the nucleus by the eosin; and the further
facts that they were found mixed with the other blood elements in a
cross section of a blood vessel; that they were of the same size of a
leucocyte, are mononuclear and polynuclear and are found wander-
ing through the tissues in the same way, suggest the possibility of
their being leucocytes modified by special pathologic conditions.
These cells, as well as the spore-laden leucocytes, have been encoun-

tered wandering freely through the dermal tissues as far as the sur-
face of the skm and sometimes along the hair follicles. This appear-
ance would suggest that the nodule was in process of coming into
communication Avith the external surface and thus forming an open
sore, apparently an effort to remove the irritant.

Constructing a theory from these facts, it would seem reasonable to
assume that the small bodies found in the leucocytes were nothino-
less than spores which had been formed by the fungus in the noduleand seized upon by the surrounding leucocj^es, and, if it be true
that the vacuolated ceUs be modified leucocytes, that the phagocytic
action bas taken place between them and that each vacuole mavrepresent tne effect of a spore; that in this struggle many of the
leucocj^tes likewise become disorganized, as evidenced by the degener-
ation of their nuclei, and finally drift ofi: to the surface of the woundwhere they may be shed with the serum. The leucocytes which donot succumb too readily wander to other parts, where under properconditions new centers of the disease may develop ^ ^

worefnu,';V^,^T'^?i^^
the vacuolated conditionweie found in the blood vessels would militate against tlie phagocvtictheory unless i were demonstrated that the spores in somrwav

cvtrif''
^^-^^^ "^'^^^'^^^ ''^"^^ there acted upon 1^^ the leucoC3 tes before, instead of after, diapedisis had occuired. Noth n-Tn
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the preparations, however, indicate any power of motility on the part
of the spores. On the other hand, it might be conceivod that a poison
is formed by the fungus which could j)enetrate into the circulation or

by some system of chemiotaxis act upon certain of the leucocytes
while still in the vessels. There is no inherent impossibility against
the existence of a vegetable and a protozoon parasite at the same time
in the diseased organism; but this question would scarcely seem to

demand serious consideration in the case at hand. The examination
of the living or fresh blood from around the sores, the enumera-
tion of the corpuscles, the study of some of the fresh tissues, and the

attempt to cultivate the specific organism in artificial media and
inoculation experiments might help to elucidate some of these doubtful
points.

The connective-tissue cells surrounding the nodule show marked
signs of degeneration, their cytoplasm in most cases being extremely
vacuolated (PL XX, c, fig. 3). Among these connective-tissue cells,

which for the most part are quite branching and elongated, is another

class of cells which are in general of an oval or elliptical form. The
noteworthy appearance of these cells is the presence of numerous dots

in the cytoplasm which take the methylen blue and toluidin blue

stains very deeply. The appearance is, indeed, very much as if the

cells were filled with micrococci. These are the granule cells of Wal-
deyer, or still further differentiated as the plasma cells, in contradis-

tinction to the '
' mastzellen " or '

' food cells," which indicate an exalted

degree of nutrition. The nucleus of the plasma cell takes the stain

very slightly, or not at all, and is almost entirely obscured by the

numerous "granules" in the c5rtoplasm. These cells are well differ-

entiated by the toluidin-blue stain, as they take a deep purple color,

while the surrounding cells are blue (PI. XX, a, fig. 3).

BACTERIA.

Numerous bacteria were found at certain places on the surface of

the skin and in some of the diseased areas. Streptococci, as well as

numerous bunches of staphylococci and bacilU, were present and easily

demonstrated by the usual bacterial stains. These organisms were

frequently met with along the surface of the nodule where it had

become detached from the surrounding tissue. They were not found

in the substance of the nodule nor in the adjacent tissue except where

it might perhaps communicate with the exterior. It is believed from

the above reason and from the fact that they were not found at aU in

one of the cases that they are of secondary importance and need not

be regarded as having any particular etiological relation to this disease

(PI. XXIII, fig. 5).

SOME OTHER DISEASES OE MYCOTIC ORIGIN.

A NEW MYCOSIS OF THE HORSE.

In the Compt, rend, hebdom. Soc. de Biol., Tome III, No. 14, pages

425-428 May, 1896, there appears a '

' Note sur une mycose souscutanee

innomee du cheval," by 'Drouin et Renon, and again in the Recueil

de Medecine Veterinaire, Tome III, No. 11, pages 337-344, June, 1896,

is an article " Sur une nouvelle mycose du eheval, by \ . i^^'omn.

The material for the two articles was presumably furnished by the

same animal. Toward the end of June, 1895, the horse developed a
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series of cutaneous tumors which were at first miliary, but within

two months acquired a considerable volume. They were located on

the neck, superior border of the chest, atthe point of the shoulder, and

in the inguinal region. Some of the tumors became confluent. At the

beginning an intense pruritus was one of the accompaniments.

A generalized sarcoma was excluded from the diagnosis on the

ground that there was nothing in the consistence of the swelling

resemblingthat of a sarcoma. They were manifestly fibrous, exhibited

pruritus, and showed numerous vegetating products. Botryomycosis
was also excluded because the parasite peculiar to that disorder was
wanting and because the botryomycotic tumors generally do not become
confluent. They vegetate slowly and are not j)ruritic.

In one case a tumor was removed weighing over 9 kilograms (about

20 pounds) and which necessitated an opening 75 centimeters long by
60 centimeters wide (about 30 by 26 inches), and in two months the

animal was able to resume work.
In all cases where the extirpation of the parasite is not complete a

return of the disease is certain. There is some hemorrhage, and a
thickened condition of the walls of the blood vessels was noted.
The vegetative growth can be easily enucleated by pressing a little

vigorously. It is an extremely anfractioiis mass, rugous on its sur-

face, and presents considerable resistance to traction. Under the knife
it gives the sensation of a dried-up hardened caseous substance. It

may acquire the volume of the thumb, but more frequentlj^ it is that
of the hazel nut. A ramified mycelium was found to exist which could
not be classified with certainty in any of the known species.
A thin section was fixed to a glass slide with albumen and treated

for some seconds with a weak solution of silver nitrate (1 per cent),
then washed and immersed in a reducing bath. The latter was a
diluted solution of a developer used in photography^ In some instances
the parasitic parts appeared intensely black, while the surrounding
tissue assumed a light-gray tint. The specimen was again washed,
dehydrated in alcohol, cleared in xylene, and mounted in balsam.
The tissue proper of the tumor was found to be exempt from the

parasite.

In conclusion M. Drouin finds the neoplasm described by him dif-
fering from analogous products (1) by the facility of its subcutaneous
generalization; (2) by the intense pruritus which accompanies it;

(3) by the presence, in the tumors, of rugous, yellowish-green vege-
tating masses, which appear to be constituted of a felted mycelium;
(4) by the rapidity with which a cure is effected if care is taken to
remove all the pathological products; (5) finally, by the certainty of
a return when the vegetable parasites are not completely extirpated.
In the article by Drouin et Renon in the Compt. rend. Soc. de Biol,

a description is given of their attempt to cultivate the parasite. Their
results were not conclusive, nor were their inoculation experiments
attended with positively satisfactory effects.
Many of the symptoms described by these gentlemen may readily

be recognized as corresponding in a great measure to those found in
leeches or bursattee. The climatic conditions, as, for instance, the
time of the year, the latter part of July, corresponding Math the timem this country when leeches are especially prevalent (July and
August). It would be interesting to know whether the season was a
T-..°V]^'^-^^^®'

^^^^ ^^^^ leeches and bursattee, the disease improves
ot Itself with the onset of cold weather. The intense pruritus accom-panying the disease has been noted by Mr. Lyford in his Minnesota
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cases and others. The apparent cure witliin anliort time, if the dis-
eased tissue is thoroughly removed, and the certain return of tlie

malady if any of this tissue is left; the presence of a fungus Avith an
irregular branching mycelium not yet classified, and the negative
results of inoculation experimenis are all characteristic of leeches, and,
perhaps, bxirsattee. Further investigation may demonstrate that there
is more than a mere coincidence in the similarity of the symptoms.

ACTINOMYCOSIS.

This disease, althoiigh predominating in cattle and man, is not infre-
quently described as existing in the horse. The parasite, curiously
enough, it is said was discoAxred in man, although cattle are A'ery

much more subject to it.

In cattle the disease seems to prefer the region of the ja^v and
tongue, on which account the vernacular names "lumiDyjaw" and
" wooden tongue" have originated. It is caused by a fungus of the
genus Actinomyces, which leads to the development of tumors about
the neck as well as the head, and also to cause lesions in some of the
viscera and to affect osseous tissue. The fungus is characterized hy
club-shaped bodies, which are arranged in a radiating manner so as to

form a well-defined rosette, the clubs probably being in connection
with the filaments which make up the central portion of the rosette.

When the fungus once obtains lodgment in the body there is evi-

dence for believing that the spores and young fungi are disseminated
through the body through the agency of the leucocytes and estab-

lish new centers of growth.
To WolfE and Israel belong the credit of having demonstrated the

inoculability of the disease. They were also able to grow the fungus
iilDon various media after having isolated it from abscesses in man.
There appears to have been considerable difference of opinion as to

the transmission of the malady from one animal to another by inocu-

lation. There are apparently no satisfactory results when the dis-

charges from the swellings are introduced into another animal; but if

a portion of the diseased tissue be placed under the skin or into the

abdominal cavity the disease is likely to develop.

Wolff and Israel succeeded in causing the disease in rabbits a-nd

guinea pigs by inoculating into the abdominal cavity a small quantity

of a pure culture on agar or upon egg. The peritoneum developed

small tumors and their contents showed the characteristic forms,

including the clubs.

The fungus has been found in nature on various plants, and, it is

believed, may be taken into the body through Avounds in the skin or

through the mouth by lodging in carious teeth and thus forming a

nidus for the further extension of the fungus. Israel describes a case

in man Avliich was, apparently, directly acquired by inhalation.

Some of the symptoms as giA^en for actinomycosis are not AvhoUy

unlike some of those described for leeches, the distiuguishing dif-

ference being largely in the appearance of the fungus itself.

In leeches there is not the characteristic radiate or rosette arrange-

ment of the clubs. Although the free ends of some of the filaments

are taperingly enlarged distally, they do not show the marked develop-

ment exhibited in actinomycosis. T •
1

Doubtless further differences Avill be encountered m their artUicial

growth and unlike reactions exhibited in their relation to the various

culture media.
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At present there seems to be a difference of opinion as to the inocu-

lability of tlio two diseases, but we ought not to consider the iion-

inoculability of leeches as absolutely settled yet.

It is not impossible in the case of leeches that we may have a

fungus which might be classed in the same genus as that of actinomy-

cosis, but which present variations sufficient to place it in another

species. Among some of the recent writers there is a tendency to

reject the genus Actinomyces (Harz, 1877) and adopt the earlier one,

Oospora (Wallroth, 1833). Sauvageau et Radais^ (1892) stated that

Actinomyces agrees perfectly Avith the genus Streptotlirix (Cohn, 1873),

and that both ought to give way to the earlier Oosjjora.

Gasperini^ (1894), as a result of some new investigations, identifies

the Actinomyces with the Stveptotlirvx. He prefers to retain the for-

mer name, and includes in the genus Actinomyces 18 different parasitic

organisms, the majority of which are still very incomiDletely known.
Blauchard^ (1895) believes that while the Actinomyces have a great

morphological resemblance to the common, Oospora, they are neverthe-
less differentiated by their more delicate dimensions. He sui^ports
Trevisan, who in 1889 proiDOsed the genus Nocardia, and in it includes
among others the fungus Actinomyces bovis as Nocardia hovis and
that of madura disease as Nocardia madura.
Lehmanu and Neumann* (1896), following Sauvageau et Radais,

adopt the genus Oosioora. The foi*mer writers include 10 species,
among which are the fungi of farcy in beef—iSToeard, madura disease,
streptothrix, cladothrix, etc.

MADURA DISEASE (MYCETOMA).

Although exclusively confined to the human subject, this disease in
its symptoms and course bears some resemblance to certain patholog-
ical conditions found in animals. It appears to have been first known
in India and was believed at one time to have been peculiar to certain
districts there. Statistics show that it has been found in Italy, Algeria,
and America, but not commonly.
The foot is the part generally affected, occasionally the hand, but,

so far as is known, the trunk never. The malady is essentially local.
At first there is a tenderness, then tumefaction. In time—a year, or
perhaps two—the tumor suppurates and the pus leaves through one
or several sinuses.
Two forms of the disease are known—the ochroid, or pale, and tlie

melanoid, or dark.
A sero-purulent liquid containing small light-colored bodies or dark

gunpowder-like grains is discharged through the sinus and the char-
acter of the granules determines the form of the disease.

It is very intractable and affects the bones. Cases have been known
to run from eight to fourteen years. It is incurable ; death may super-
vene from exhaustion or some complication.
In the early sixties Vandyke Carter believed a fungus to be the cause

of the disease and succeeded in growing a pink mold; but this is not
accepted as the true cause, on account of the faulty methods then in
use. The parasitic theory was combated, and Carter seems not to liavo

'Ann. de Tlnst. Pastenr, VI, 242-273.
;|Processi verbali della Soc. Toscina di Scien. naturali.
^Maladies pai^asitaires. Parasites animaux, Parasitaires vegetaux, a lexclnsiondes bactenes. Extra t du Traite de Pathologie generate. Tofue II GlO-o" G"Atlas und Grundxiss der Bakteriologie, lltinchen, 1890.
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insisted upon his pink mold, but nevertheless held that a fungus of
some kind was the real cause. He suggested that it was a ray fungus
similar to that found in actinomycosis. Omitting the various opin-
ions advanced up to 1892, we notice a paper in that year by Kanthaek,'
whose purpose is to demonstrate the identity of mycetoma with acti-
nomycosis—an attempt to confirm the suggestion of Carter.

In 1893 Boyco and Surveyor published an article on the existence of
more than one fungus in madura disease^.

Vincent^ (1894) succeeded in isolating and growing the fungus upon
artificial media. In the tissues he believes that various involution
forms may be met with. He names the fungus Streptothrix madurce,
and finds that it is not provided with a sheath or transverse septa.
A culture of this fungus was allowed to dry for nine months on blot-

ting j)aper; another culture on jjotato was dried for twenty-one months,
and both were found to be active at the end of those periods. This
longevity is explained by the presence of spores. The presence of
oxygen is not necessary for the fructification of the parasite; the
spores flourish best in the air. They are small ovoid cells, very refran-

gent, and joined in twos and threes or forming quite voluminous
masses. They are readily stained by the anilin dyes. The spores are
killed at a temperature of 85° C, after an exposure of three minutes;
they resist 75° for five minutes. Cultures without spores are killed

at 60° in from three to five minutes.
Inoculation of the parasite granules and of the cultures were made

into rabbits, guinea pigs, mice, and cats at different times, but without
results. Nocard, with the same cultures, tried subcutaneous, intra-

venous, and intraperitoneal injections in the guinea pig, rabbit, pigeon,

fowl, dog, and sheep with imperfect results, no trace of the parasite

being found in the animals when examined a short or long time after

inoculation. The fungus is not, therefore, parasitic in these animals.

Vincent rejects the view of the similarity of the fungus of actinomy-

cosis to that of madura disease, basing his objections upon the fact

that the former is inoculable and the latter is not; that actinomycosis

is generalized, appearing in various parts of the body, preferably in

the submaxillary region, and has a comparatively rapid course, while

the madura disease is localized, affecting the foot, and exception-

ally the hand, but not invading the other parts of the body, although

its course is very slow. Patients have been known to carry the dis-

ease for more than twelve years. The treatment with iodide of potas-

sium, which has such a beneficial effect in actinomycosis, is of no avail

in madura disease.

'Madura disease (mycetoma) and actinomycosis; Jour. Path., 1, 140-162, 1892.

'Proced. Roy. Soc, LIII, 110-112.
^ t ,t ^ r> ^. ^rrrr

sEtude sur le parasite du Piede de Madura. Ann. de L'lnst. Pasteur, Vlll,

129-151.
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Finally, the reaction of the two fungi to the same culture media

is so interesting and different that the following table from Vincent is

subjoined:

No,

9
10
11

Culttires.

Bouillon --

sterilized infusion of hay
or straw (15 grams per
1,000).

Ordinary peptone gelatin.
Gelatin with hay infusion

Glycerinated gelose (agar)

Potato

Cabbage, turnip, carrot-
Serum
Egg
Cultvire m vacuum
Inoctilations

Actinomycosis.

Culture abundant.
No development -

.

Liquefied

.

Whitish
feeble.

culture, very

Spots at first white, then
grayish.

Colonies dense,yellow and
white circled with black;
txirns brown.

Does not cultivate
Develops-

do
Anserobic facultative —
Inoculable in the rabbit,

calf, heifer, and guinea
pig-

Stroptothrlx madurffl.

Culture medium.
Elective nutritive medium; culture
Srecocious fourth day and abun-
ant.

Does not liquefy.
Development more rapid; the col-

ony becomes rose or red at the
stirface.

Colonies at first white,thcn rose or
red, umbilicated.

Cultures of rose, vivid red, or black
red do not turn the substratum
brown.

Does cultivate.
Does not develop.

Do.
Does not develop in vacuum.
It is not inoculable in any animal.

PATHOGENIC BLASTOMYCETES.

Under this title Tokishige^ (1896) describes a disease existing in

horses and cattle in Japan. It is an infectious skin disease, and pre-
vails in certain regions of that country.
According to the official disease list for the year 1891, 2,589 horses

suffered from this malady (out of a total of about 1,500,000), of which
95 died and 84 were killed. The malady prevails more on the level
than in the hilly districts and in the wet seasons rather than dry
ones. The majority of the new cases appe^jr during the cold portions
of the year, while in the summer the cases are comparatively few.
During five years (1887-1891) there were 9,301 cases, averaging a lit-

tle more than 1,800 a year, out of which number more than 1,500
occurred between December and May on an average, leaving only
about 300 for the remaining months of the year. Animals 3 to 4 years
of age were especially susceptible. Tokishige recognized a fungus as
the cause of the disorder as early as 1893.
As a resiilt of inoculation experiments the disease does not spread

from horse to horse, but, like miasma, seems to get in from without
through small wounds in the skin. The primary changes appear
mostly on those parts of the body which are most subject to injury,
the lower portion of the extremities and parts subject to chafing by
the harness. Infection may follow by means of earth or litter.
The primary nodes were always found in the cutis; only excep-

tionally were they found in the nasal mucosa. The front extremities
were the jiarts mostly affected.

In the skin the affected parts appear as hard circumscribed nodes
of the size of walnuts, and are slightly if at all painful. They may
persist as hard nodes, but generally they soften and become abscesses
or ulcers, the latter more frequently. This process seldom remains
localized, but spreads superficially and deeply, and follows, by prefer-
ence, the course of the lymph vessels. In inveterate cases changes
occur in the perimysium, also the periosteum of bone and cartilage.

' Ueber pathogene Blastom)'cetes. Centralbl. f. Bakt. u. Parasitenk. r infek-
tionskrankheiten, XIX, No. 4-5, p. 105-113.
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The abscess may dischavgo a thick glutinous or bloody pus, or a
thiu pus of a semitranspareut uaturo mixed with flakes. When the
respiratory tube is involved the allection is generally secondary,
brought about by inhaling the infection. It may spread to the pharynx,
larynx, and trachea. Very exceptionally are the lower bronchi
affected.

The lymph glands are nearly always enlarged, especially those in
the axilla, and those next affected are in the following order: the
inguinal, pubic, and popliteal glands. The glands are mostly soft
and movable; induration is infrequent.
The disease appears to have a predilection for the testicles. The

process generally begins at the scrotum or prepuce and loasses to the
tunica A'aginalis and ultimately to the ijarenchjana of the testicles,

epididymis, and vas deferens. The focus in the testicle is always
exactly circumscribed and appears to be of a tumor-like formation
with a softened center.

Nodules in the lungs and localization in other organs are only
exceptionally encountered. Symptoms of anaemia and cachexia are
present.

In the lighter cases there are no general disturbances; the patiejits

are active and have good appetites. Soon the disease extends over a
greater j)art of the skin and becomes localized in the nasal mucosa,
and the animals become so weak that they can no longer work. From
the nose there is at first a mucous discharge, later a mucopurulent,
and finally a bloody fluid; a characteristic and offensive odor is

present.
The disease runs a very chronic course and may last many months.

Acute cases are exceptional.

In the microscopical examinations, besides some bacteria, which
were not found to be constant, there were present some peculiar cell-

like bodies, which were easily found in the fluid and solid diseased

Ijroducts. These bodies are ovoid, 3.7 to 4 /f in length and 2.4 to 3.6

in width. They have a thick, doubly contoured membrane, with con-

tents of a more or less homogeneous nature. The disease is caused by

a fungus, which develops in its interior spores (ascospores), belonging

to the Saccharomyces.
The fungus grows on the usual nutritive media; the colonies have an

uncommonly slow development. In the animal body it exists and

extends as a pure Saccharomyces, while pure cultures transmit forms

similar to those in the thrush (Soorpilz). Inoculations with pure

cultures and diseased tissue have, in spite of a great number of

experiments, hitherto given no positive results.

According to the acceptation of some mycologists, the yeast fungi

appear only as developmental forms of higher fungi, so that perhaps

the natural infection occurs not directly at this but some later stage.

The disease as described in horses appears to be identical with the

Italian and French malady "Lymphangitis epizootica, African or

Neapolitan worm," the cause of which Rivolta has established to be

ovoid bodies, which he calls Cryptococmsfarciminoms. According to

former deductions, SaccMroimjces farciiniiiosus is to be recommended

as an exact designation for these bodies.

The disease may exist in cattle likewise, but apparently is not so

common. The chief differences in the course of the disease as regards

the cattle are : i ^^^^
1. The nodes are in the later stages more clearly isolated and ncvei

form bead-like cords.
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2. They always remain circiiinscribod, grow very slowl}', and do

not develop into abscesses or ulcers.

3. Tlie course in cattle is much more chronic than in horses,

Whether the disease described in the West Indian islands, espe-

cially Guadeloiipe, under the name of "cattle worm" (Rinderwurm)
is identical with the Japanese cattle disease is yet to be established.

The fact that this disorder flourishes best during the cold season is

interesting in comparison with the apparent i3reference of most of the

other fungal diseases for warm temperatures. Dauipness in any case
seems to be a factor in the development of the fungus.
The use of the word "worm" in connection Avith the malady would

seem to indicate, as in the case of leeches, that the origin of the disease,

in the popular mind, might be due to a similar cause.

CEDEMA MYCOSIS (SOUTH AFRICAN HORSE SICKNESS).'

This disease is defined as a specific fever, characterized by intense
congestion of the blood vessels, which pour out a large quantity of
serum into the neighboring tissues. Whether or not it is peculiar to
the horse has not yet been established.

Dr. Edington, Cape Colonj-, states that he found in the blood of
affected horses a microbe (a fungus or mold) which he believes to be
the cause of the disease, but he has not succeeded in cultivating it

apart from the animal body and then reproducing the disease. The
fungus growing in the blood acts as a foreign body, causing coagula-
tion. The animal dies of thrombosis.

It is believed that the infection is brought into the system along
with the fodder and perhaps the drinking water. Dr. Edington
explains that the fungus remains in the passive condition of spores
under the influence of dry air and is killed by prolonged drought,
frost, and cold rain.

The disease is known under three forms: The lung form (paard
ziekte), which is the most common variety and might be termed
" specific equine pleuro-pneumonia; " thick head (dikkop),and blue
tongue.

It can be conveyed by inoculation with the blood or with the yellow
fluid which is given off from the nostrils, and by drenching with the
diseased blood. The yellow fluid is not always virulent.
The period of incubation is about eight days, and the disease runs

a fatal course usually in about four days. The internal temperature
IS high. The abundant serum is one of the characteristic features of
the disease, and the animal has been described as being "drowned in
its OAvn blood serum. " The animal may die very suddenlv, frequently
Avithm an hour or two of the time it was first seen to be ill.

Horses are very susceptible to this disease, mules much less so, and
zebras rarely contract it.

The disease seems to be present to some extent in some parts of the
colony every year. It rarely assumes an epizootic form. At such a
i?o°

^^^^ During the two years 1854-00, there were
G4,8o0 horses killed by it, and in 1892, 13,979 horses and 149 mules
died from this cause. The pulmonary form of the disease is almost
invariably fatal.

pp."i,SSry,'^S96?
sickness/' Vet. Journal, XLII, No. 347,
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GENERAL CONSIDERATIONS.

Fungal diseases of animals, although a comparatively new field for
research, present some difficult problems for elucidation. The exact
mode of infection is not yet clear in many cases, nor has the total dis-

similarity in the growth of the parasite in artificial media as compared
with tliat in the body been fully explained.
The distribution of tliis class of diseases is thoroughly cosmopolitan,

the majority of them occurring during the summer season in warm or

tem]Derate climates, although, exceptionally, some forms thrive better
during the cold weather.
The extent of the loss is not infrequently overlooked or unappreci-

ated on account of the insidious course of some of these maladies. In
many cases the affected animal is free from general systemic dis-

turbances and may be used for all ordinary pui'poses. With the
approach of the cold season the sores (leeches) tend to heal of them-
selves, only to recur with greater severity during the following heated
season, unless completely extirpated. With the course of time new
sores appear and the old ones become more aggravated, until ulti-

mately the patient becomes so afflicted that he is slaughtered before

death can terminate his agony.
Although some of the appearances may simulate cancer, the real

question of identity hangs upon the cause. Excluding all other dis-

similarities, it would yet remain to demonstrate the identity of the

pathogenic organisms, and thus far this has not been proven. Acti-

nomycosis was for a time diagnosed as cancer, and this diagnosis, upon
the same general grounds, has been applied by some veterinarians to

most of the other mycotic affections.

Statistics are meager, but they indicate that the loss is considerable.

Except for actinomycosis, there seems to be no very satisfactory treat-

ment. The suffering is considerable and prolonged in the chronic

cases, and -the consequent disability ought to be recognized from a

statistical as well as a humanitarian point of view.

SUMMARY.

1. The investigation recorded in the preceding pages, so far as is

known, has demonstrated for the first time the presence of a tungus

in "leeched" tissues. The fungus is located in the inflammatory

growth or nodule, and in rare instances may be seen ramifying for a

short distance into the adjacent tissue.

2. The nodules are of various shapes and sizes. Their structure is

very dense. The fungus often appears to have become more or less

calcified, according to its stage of development. Inclosed withm its

meshes are a great many cells, apparently leucocytes, mingled with

developing fungi.
. , -, ^ 4. ^ •

^-i

3 The existence of spores was not conclusively demonstrated in tne

sections, although small spherical bodies of a suitable size were noticed

in the nodule.
, ^ • ^ i

4 The margin of the nodule in sections is characterized by a nar-

row lighter-appearing zone, which is found to be made up of the free,

tapering, club-shapecf ends (hyphffi) of the fungus, among which are

scattered some leucocytes.
,

5 The fungus in the tissue appears m various forms—pei haps invo-

lution stages. Vacuolated and shrunken conditions were encoun-

tered The branching inyceUum is very irregular, and in places tliere
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was observable a transparent, gelatinous (?) sheath around the myce-

lial axis. Around some of the younger branches this sheatli lias a

distinctly swollen appearance. Quite rarely Avas there encountered

distinct evidence of septa in the filaments.

6. Peculiar flattened or concavo-convex scale-like bodies were found,

in certain places closely embracing the filaments and in others lying

freely in the mycelial network. Their function was not determined.

7. The nodules are apparently devoid of normal blood vessels.

8. The tissue around the nodule is considerably infiltrated with

wandering cells. They present in some places well-defined nests in

the stroma of the connective tissue.

9. Two kinds of wandering cells were observed. The first variety

contained numerous spore-like bodies. The second variety was char-

acterized by the presence of numerous clear spaces or vacuoles. They
also possess a marked cell boundary, which seems to give some rigidity

to the periphery of these cells, since nearly all of those encountered
were circular or oval in oiitline. Those of the second variety were
much more numerous than the first.

10. The connective tissue cells in the circumnodular area are very
much vacuolated and appear to be in process of disorganization.

11. Among the connective tissue cells there are found at intervals

elliptical cells, filled, when stained, with minute dots. The nucleus
colors very slightly or not at all. They are plasma cells.

12. Bacilli, streptococci, and staphylococci were found, but they are
not believed to have any etiological relation to the disease.

13. Certain phenomena make it necessary to believe that spores
must exist. Without them it would be difficult to explain the devel-
opment of new disease centers in different parts of the body. The
leucocytes, laden with so many small masses, are strongly confirma-
tory of this view.

14. How does the fungus or its spores gain entrance into the body?
Two ways suggest themselves—through the mouth or some wound in
the skin. If through the former, we might expect more or less distinct
lesions in the viscera, which do not seem to have been reported. If
through the skin, the wounds would tend to remain open sores. As a
matter of fact, the first visible appearance of the disease in most cases is

a small subdermal tumor which ultimately breaks through the skin
and forms an ulcer. It is not impossible—indeed, some circumstances
point to the fact—that either or both methods of infection may occur.

15. The discovery of vacuolated cells in the blood would lead us to
expect more or less pronounced pathogenic changes in that fluid. A
study of the blood in the fresh condition and the enumeration and
determination of the relative proportion of the red and white corpus-
cles would be very important.

16. The disease seems to prefer the subcutaneous tissue in the less
vascular parts of the body. The soft tissues are the ones usually
affec, ed, but there is evidence that the bones may likewise become
involved.

17. The attempt to isolate the parasite under special antiseptic con-
ditions, and to grow it and its spores (?) in various culture media, and
to_ determine its vital activities and death point, if persevered in,
might be crowned with success. Inoculation experiments are no less
important, and it is a matter of great regret that this side of the work
could not have been developed and at least partially incorporated in
the present report.

A I 9
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18. ISTo very satisfacioiy fonn of treatment has yet been devLsed
beyoud that of coinpk^tely cutting ovit the diseased areas. Since cer-

tain indications point toward the presence of spores, it would there-

fore seem advisable to remove these growths early, l>efore the spores

had time to develop and be carried by the leucocytes to establish new
centers of irxfection. The disease has been described as a " lingering

agony," and its cure or jprevention should be earnestly sought.

"l9. If it bo true that bursattee in India does not attack mules nor

cattle and develops only in the soft tissues, vrhile in the United States

(assuming bursattee and leeches to be similar) the disease attacks

not only mules but cattle, and even invades the bones; then, accord-

ing to this evidence,, it would appear that the Amei-icao. form is tlie

more virulent of the two.

As compared with actinomycosis it would appear that leeches

exhibits a preference for the equine family and more rarely the

bovine, while actinomycosis prefers cattle, and only exceptionally

affects the horse.

20. Assuming that the fungus may exist in nature on plants, or in

the air or water, I have not yet been able to learn of any cases of

human infection, either through the digestive or respiratory passages,

or, as in the case of the madum disease, thiwgh wounds in the foot

or hand.
DESCRIPTIOif OF PLATES.

Plate XIX.

Fig. 1. A piece cut from the lip of an affected liorsa, sliowirtg, several diseased
° ' foci. (Somewhat reduced.)

2 From the same lip, but shows a larger infected area.

3. An isolated nodule showing the characteristic roughened, coral-hke appear-

ance of the mass. Enlarged abotit 10 diameters. The small figure to

the left represents the natural size.

Plate XX.

Fig 1 A section of the skin showing the infiltration of the wandering ceUs fi-om

the inflammatoiT center into the dermal tissue.

(a) Wandering cells laden with spore-like bodies m the epidermis.

(b) Sebaceous gland.

(c) Hair sectioned obliq-uely.,

Id) Hair follicle.

(e) Sebaceous gland in section.

(/) Connective tissue, infiltrated with wandering cells.

Biondi-EhrUeh'stain. No. 4 oculax (Zeiss) and 1-inch objective. Camera

2. vicuoltted wandering cells. Some showing one and o^J^rs two iiuckL

Biondi-Ehrlich stain. T^o. 4 ocular, 2 mm. objective (Zeiss). Cam.^ra

lucida.

3. A field from the circumnoaular tissue.

(a) Plasma cells.

(&) Vacuolated wandering cells. m t n ^ ofo^,. Tsir, ±
fc) Vacuolated connective tissue cells: Toluidm blue stam. ^>o. 4

ocular, 2 mm. objective. Camera lucida. „i„„„
4. Spore (?) laden leucocytes, mononuclear and

polynuclear forms, lying along

fi,ber9 of elastic tissue.

Plate XXL

Fi- 1 Section through a nodule showing its noaidy complete sepai-ation &om
J< 1^. 1. '^^^""^

^jgg^g Within the nodule there are appe^-ances of ela^ti^

fiberswS have become somewhat calcified, pi-esumably by the action

of the fnneus No. 4 ocular, o-- objective. Camera lucida.

2. Cioss sect?^u S-a blood vessel 'showing the effects
A'^gJSJjrstS?

some of the vacuolated wandering cells inside. Biondi-Ehrhch stam.

No. 4 ocular, 2 mm. objective. Camera lucida.
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Plate XXII.

Ficr 1 \ section tlirongli a nodule sliovving its dense texture, with a portion of
Fig. 1.

-'^f^fJJ^^U';^^^^^ u,.xde up of hyphae with leucocytes nitersper.sed.

Methylen blue and eosin stain. No. 4 ocular, 8 mm. objective. Camera

2. Spor"(?') laden leucocytes. Methylen blue and eosin stain. No. 8 ocular,

3 mm. obiective. Camera lucida.
,

3 Giant (?) cells with nuclei deeply stained. Near them are some vacao-

lated cells with nuclei absent or faintly visible. One mononuclear

leucocyte is shown. No. 8 ocular, 2 mm. objective. Camera lucida.

Methylen blue and eosin stain.
. , „ „

4. Same as tig. 2, but stained with the Biondi-Ehrlich mixture. No. 8 ocu-

lar, 2 mm. objective. Camera lucida.
-, , i i

5. Vacuolated wandering cells, showing the mononuclear, polynuclear, and

transition forms. Biondi-Ehrlich stain. No. 8 ocular, 2 mm. objective.

Camera lucida. , i n j
6 Stroma of connective tissue with infiltrated cells. Methylen blue and

eosin stain. No. 4 ocular, 2 mm. objective. Camera lucida.

Plate XXIII.

Fi"' 1 Fibers of elastic tissue with intervening connective tissue and wandering
°

cells, showing the vacuolated condition in the latter and the absence of

any distinct nuclei. Methylen blue and eosin. No. 4 ocular, 2 mm.
objective. Camera lucida.

2. Portions of a nodule showing disorganized leucocytes, nuclei, and club-

shaped fungal elements; their filaments could not be traced to their cen-

tral connection. Hematoxylin preparation. No. 4 ocular, 2 mm. objec-

tive. Camera lucida.

3. Mycelium from a teased preparation. It shows a delicate transparent

sheath and roughened surface. Stained with Biondi-Ehrlich mixture.

Sketched.
4. Mycelium from a hardened and sectioned preparation. No sheath visible

and contents of filament irregalar. No. 4 ocular, 2 mm. objective,

Methylen blue and eosin stain.

5. Section at the surface of the skin bordering the sore representing the
bacilli, staphylococci, and streptococci found. There is also shown one
vacuolated and three spore (?) laden leudocytes. Gram-eosin prepa-
ration. No 4 ocular, 2 mm. objective. Camera lucida.

Plate XXIV.

Fig. 1. Involution forms of fungus. Gram-eosin preparation. No. 4 ocular, 2 mm.
objective. Camera lucida.

2. Free ends of the fungus; one of them shows with some distinctness an
appearance of a septum, another very vaguely represents a spore-like
body at the end of the filament. No. 6 ocular, 2 mm. objective. Camera
lucida. Hematoxylin and eosin preparation.

3. Free club-like ends (hj'phEe) of the fungus. Toluidin blue preparation.
No. 4 ocular, 3 mm. objective. Camera lucida.

4. Young forms of the fungus. Hematoxylin and eosin stain. No. 6 ocular,
2 mm. objective. Camera lucida.

5. Free ends of fungus. No. 6 ocular, 2 mm. objective. Hematoxylin and
eosin stain.

Plate XXV.
Fig. 1. Showing a young fungus embedded in the tissue. From the lip. No. 4 ocu-

lar, 2 mm. objective. Gram's method. Camera lucida.
2. Shovidng scale-like bodies embracing the filaments. No. 4 ocular, 3 mm.

objective. Hematoxylin preparation.
8. Showing young branches of the fungus, and in one place the transparent

sheath. No. 4 ocular, 2 mm. objective. Camera lucida. Hematoxylin
preparation.

4. Mycelium with scale-like bodies lying among the filaments. Hematoxylin.
No. 4 ocular, 2 mm. objective. Camera lucida.

D. Vacuolated filaments. Hematoxylin. No. 4 ocular, 2 mm. objective.
Camera lucida.

G, Branches showing a well-developed transparent sheath. In ijlaces the axis
of the branch is disconnected and occasionally there is a faint sign of a
septum. Hematoxylin. No. 4 ocular, 2 mm. objective. Camera lucida.





PRELIMINARY INVESTIGATIONS CONCERNING THE
NUMBER AND NATURE OF BACTERIA

IN FRESHLY DRAWN MILK.

By Veranus A. Moore, B. S., M. D.,

Chief of Division of Animal Pathology.

It is well known that milk, under ordinary conditions, contains
many bacteria. The large number is attributable to the multiplica-
tion of the bacteria which gain access to the milk either from the udder
and the milk ducts themselves orfrom external contaminations. Among
the latter thei'e is a great variety of fecal and purely saprophytic organ-
isms, some of which are capable of producing fermentations, and occa-
sionally the specific organisms of certain diseases peculiar to mankind
A\^hich find their way into the milk through contaminated water nsed
in washing the milk iTtensils or otherwise. Among the former are the
specific bacteria of certain diseases of cattle common to the human
species, such as tuberculosis and anthrax, which are transmitted from
the cow to her milk. There are, furthermore, bacteria which get into
the milk ducts and multiply there after each milking, and which neces-
sarily contaminate milk subsequently drawn. It is the extent of this
milk-duct infection and the nature of the bacteria involved which espe-
cially need further investigation. The danger from the pathogenic
organisms attending the indiscriminate use of milk has long since been
established, and both the medical profession and the laity are in pos-
session of methods whereby these organisms can be destroyed and the
danger, for the greater part, be eliminated.

It is supposed by certain milk bacteriologists that, disregarding the
age, the number of bacteria present depends largely upon the amount
of dirt and filth which finds its way into the milk after it is drawn
from the udder. Passing over the details concerning tlie well-known
channels through which external contamination takes place, we come
to the still more interesting fact, namely, that it has been found impos-
sible m the majority of cases to obtain milk free from bacteria when
it IS drawn directly into sterile flasks and under rigid aseptic precau-
tions. The nature of these bacteria, which constitute the normal bac-
terial flora of milk, and their effect upon the milk itself and indirectly
upon the health of the consumer, have received comparatively little
attention. The examinations to determine the number of bacteria in
milk as It is delivered by the milkuian is legion, but the inquiries into
the number and nature of the organisms which gain access to the milk
through their localization .and multiplication in the milk ducts areexceedingly few. In the milk ducts of the teats are found peculiar
conditions respecting temperature and oxygen, which undoubtedlytavor the locabzation of certain species of micro-organisms. These

"^fi-^J
^'-^"^ "^^^^^ '^^"^ removed at the subsequentmiiiiing Ihese organisms must necessarily contaminate the milkirrespective of external conditions, although their number rnd va^?^ty
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of species will iinquostionably depend lurgely upon the conditions

under which the animals are kept.

Among the earlier carefully conducted experiments to determine

the extent of the milk-duct infection are those of Leopold Schultz^

in 1892. He examined the milk bacteriologically at the first of the

milking, in the middle of the milking, and at its close. The results

of the different tests were quite uniform. The first milk usually con-

tained many bacteria, 97,200 per cubic centimeter being found in one

instance in the fore milk. The number at the middle of the milking

was much less, the average being 9,000 per cubic centimeter. The
cultures fi'om the milk at the close of the milking remained clear in

some cases, in others from 500 to GOO bacteria per cubic centimeter

were found.
.

Gernhardt^ made a series of similar examinations, but with quite

different results. He found that the number of bacteria in the milk

was at first moderately high, often reaching 000,000 per cubic centi-

meter. This number rapidly increased, so that the examination made

Qt the middle of the milking showed as high as 7,000,000 bacteria per

cubic centimeter, but toward the close the number diminished, so that

frequently they were absent from the milk taken at the finish. Ilis

suggestions concerning the results are, that the bacteria gi-ew up

through the milk ducts of the teats into the udder itself, where they

multiply rapidly in the acini of the mammary gland, and that the masses

or colonies of bacteria thus T)roduced are not readily removed. Gem-

hardt found many irregularities in his figures, which he explained on

the supposition that in the cases where the number of bacteria were

excessively large entire masses or colonies of the organisms were

washed into the milk. .o^. .i, ^ i i i

Russell states in his Dairy Bacteriology, 1894, that he has been

unable to find the last milk perfectly free from bacteria.
_

At the meeting of the Association of American Physicians m N\ ash-

ino-ton 1894, Dr. T. M. Rotch presented a paper giving the results of

the exiaeriments made by Dr. Austin Peters near Boston, Mass
,
to

determine the number of bacteria in freshly drawn milk In these

experiments every possible precaution was taken to avoid contami-

nation from without. The fore milk and the milk near the close were

taken and also the milk drawn through a sterile cannula passed into

the milk duct neariy if not quite through the teat. Four cows were

thus examined with the following results:

No. I represents the milk in the first half of milking and drawn by

hand directly into sterile bottles.
u^f^.^„e

No II represents milk drawn through sterile cannula into bottles.

Nos. Ill and IV represent milk drawn by hand after more than

half the udder had been emptied.

The columns marked A, B, C, D, represent the milk f^"^. fo ^

cows, the figures showing the number of colonies of bacteua m the

plates made from each specimen of milk.

nm
IV

141

B.

167
.....

C.

19
1

D.

53
2

• Archiv. f. Hygiene, B. S., XIV (1892). ^Inaug. Diss. Jurjew, 1S93.
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Rotch coucludes from these examinations tliat tiie bacteria found

in the cow's milk do not necessarily conio from some part of the milk

tract between the ndder and the end of the teat.

He states further that these experiments provide us with a means
of procuring a milk practically sterile Avithout being sterilized. The
few colonies obtained in the plates made from the milk in the last half

of the milking are considered as possible contaminations between the

"cow and the plates." He does not consider the character of the

bacteria found in the fore milk, except to state that they were micro-

cocci and small bacilli.

The important conclusion reached by Dr. Rotch that sterilized milk
can be obtained by taking the liquid from the last half of the milking
is not fully confirmed by the results of the writers previously men-
tioned, although it is evident that frequently such results would be
possible. The results of these examinations, which have led to con-

troverted rather than confirmatory conclusions and have been con-

ducted with animals kept under quite different environments, have the
disadvantage of being few in number. Russell has pointed out the
intei'esting fact that the number and kind of bacteria differ according
to the treatment the animals have received. He also states that when
a reasonable degree of cleanliness is maintained those species of bac-
teria which predominate in numbers in any sample of milk are derived
from the fore milk, i. e.

,
they Avere present in the milk ducts.

At different times during the past two years I have had opiDortunity
of making bacteriological examinations under favorable conditions
of the freshly drawn milk of a few cows. OAving to the infrequeue}^ of
slaughtering milch cows, I have been unable to make such an exami-
nation of the larger milk ducts and the acini of the udders themselves,
and consequently facts relative to the assumption of Gernhardt con-
cerning the presence of bacteria in the depths of the healthy glandular
tissue have not been obtained. The circumstantial CAddence, howe\-er,
does not suxjj)ort such a theory,

BACTERIOLOGICAL EXAMINATIONS OF FRESHLY DRAWN MILK.

In collecting milk for these examinations the teats and the udders
were washed Avith a solution of 1 to 1,000 corrosive sublimate. The
hands and arms were likcAvise disinfected,- and care was exercised to

• prevent the stirring up of dust. The milk was drawn dii-ectly into
sterilized bottles. As yet a series of examinations from the milk drawn
at different periods of the milking have not been made, as these exami-
nationswere made to collect facts bearing directly upon the determina-
tion of the number, nature, and constancy of the bacteria in the fore
milk and the frequency Avith Avhich sterilized milk could be obtained,
if the milk during the last part of the milking was drawn directly into
properly prepared flasks. In coUecting the milk, from 5 to 10 c. c. of
the fore milk was taken in separate bottles from each quarter of the
udder and about 50 c. c. near the close of the milking except in the
first five cases. The miUc Avas taken directly to the laboratory and
agar plates (in a fcAv instances gelatin plates also) Avere made with
definite quantities (from 0. 1 to 1 c. c. ) of the milk. The results of the
cultivations are summarized in the folioAving tables.
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The number of hactena per cubic- centimeter in freshly drawn milk taken under
aseptic precaiitions, us detemiined by the number of colonies on agar plates.

Cow number.

Colonies in the first millt. Colonies in the last milk.

Quarter of the udder.

41 3 4 1 2 3

1 0
7

180
5
0

Very many.
Very many.

455
4

230

6
Fungi.

3,840
1,200
3,840

Very many.
7,200

0
8
6

0,625
0

1,200
(ft)

6
0

8,400
390
0

120

1,750
Fungi.

18
5
12
COO
940

0
8
5

a
3 -

4
6
0
7

9

1,800
546
2
0
0

2,400
0
0
4
0

0
504
0
0
0

0
0
0
0
0

a Surface of plates grown over.

Gelatin plates.

Cow number.

1...
2...
3..
9..
96.

Colonies in first milk. Colonies in last milk.

Quarter of the udder.

1 2 3 4 1 2 3 4

Fungi.
280

0
8

20

Fungi.
0
0
4
0

1
0
0
0
0

690
0
0
8
5

20
120

0
0

0
0

44
15

Cow No. 9 6 is the same animal as No. 9, the second examination being made about three weeks

after the first.

It is a noticeable fact that in every case bacteria were fonnd in the

last milk taken from one or more quarters of the udder. While it is

possible, as presumed by Dr. Rotch, that they are the result of con-

tamination between the "cow and the plates," these results, as well as

those heretofore reported, show an almost constant appearance of bac-

teria, often in small numbers to be sure, in the milk taken during the

last part of the milking. Basing an opinion on the data m hand, it

appears that the last milk can not be considered, generally speaking,

free from micro-organisms, although it undoubtedly exists m such a

condition in many instances. In nearly all the cases the bacteria m
the last milk are so few that it is highly probable that they would not

produce any appreciable effect upon the normal condition of the fluid

if it is cooled rapidly, immediately after milking, to a temperature

below that necessary for their multiplication. It is well known that

numerous saprophytic bacteria, such as many of the water forms, will

not multiply at the temperature of the animal body, and certain highly

parasitic organisms like the tubercle bacilhis fail to develop when

placed in a temperature much below that of the living blood, fhus

certain bacteria which gain access to and multiply m the milk ducts are

unable to do so when placed in a low temperature where many purely

saprophytic organisms thrive luxuriantly.
f ^

The properties of the bacteria found in the fore milk are of more

importance than their numbers. It has been stated that the species

of bacteria which predominate in milk when takeii ""^er ordinary

conditions are those contained in the fore milk. Russell states that

the organisms found in the teat are those that produce lactic acid.
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Bolley and Ilall, of the North Dakota Experiment Station, made a
qualitative test of the fore milk of 10 healthy cows. They report 16
species, 12 of which produced an acid i-eaction in milk, 3 ijroduced an
alkaline reaction, and 1 species produced no appreciable change.
They state that gas-engendering organisms were not found.
A thorough differential study of the bacteria which I have found in

freshly drawn milk has not been completed. In all, 20 apparently
different species were isolated. Of these, 3 were streptococci, 4 bacilli,
and 13 micrococci. Among the bacilli Bacillus cloacce occurred in one
specimen. It is possible, as it occui^red but once, that it Avas an acci-
dental contamination from external soui'ces. This was the only gas
producer in the entire series. Nine of the apparent species were
aerobic, indicating their presence near the end of the teat or milk duct,
and the others were faeulative anaerobic and could have come from
much higher up in the teat.

With one exception the organisms isolated fermented lactose in both
bouillon to which chemically pure lactose had been added, and in milk
itself, giving a decidedly acid reaction. A chemical analysis has not
been made to determine the nature of the acids produced, but it is pre-
sumed that lactic acid predominated. Six of the twenty species
produced a firm coagulation of the milk within twenty hours. The
others precipitated or coagulated the casein in from four to ten days.A iew of the milk cultures emitted a very strong "sour-milk" odor
while the odor of the others was not perceptible or of a pungent or
disagreeable nature. Eleven of these organisms liquefied gelatin.
In some instances liquefaction occurred rapidly, in others more slowly
several days being required to complete the process.

'

The pathogenesis of these organisms was tested by the subcutane-
ous inoculation of 0.5 cc. of a fresh bouillon culture into guinea pio-s
but invariably the animals remained well. In fact, a perceptible
local lesion was not produced in any case.
Although there was a marked morphological difference in certain

ot the organisms found in these examinations, there was a strikincr
resemblance between them in their behavior when subjected to cei-tain physiological tests. The fact that several of them were veryactive m their power to ferment sugars offers a valuable suggestionconcerning the time for sterilizing milk. As the number of bacteria

milil.tJ^'^^'^
"^^^ multiplication oFthe fo 4milk bacteria IS progressing rapidly at the time of milking there isevery reason to suppose that this process continues unti the milk scoo ed to a low temperature, and if it is not brougS to a point belowthat possible for their multiplication they continue to miUtinlv and

?LTo%^eViT'^"f produced in ?LeiSli: t
J^fZ^i -T^,

^""^^ It seems very important that milk should be pasteurized, if its normal composition is to be retained, as soon as Dossi

for ?rom tZ%olZ.. T"" ^^^^^ "^^^^ ordinaryrndFtS
mist i^^cessarHv hnvJ1,17''

bacterial flora is destroyed
L?!^f 1.'''''^.®''^'^''® or less deleterious chances

'^^'iolf^s l^^^^ ^^P«^ the temperatS at

fore milk T?l will i

""^^ ^f the bacteria in the

Mve^e^by th^mTlfve^ri '"/^ "^^"^ pasteurized after it is

furtrermore asserte^tS^^^^^ '^^'"f
^'^^ ^^"l^^'^^- i«
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qualit^y of tlio milk, but the cluingoa I'cferable to tlio fonnoutation of

tho uiilk sugar aro uuquestiouably depeudont upon the action of cer-

tain of the fore-milk bacteria.

Although a considorablo number of apparent species were found in

the plate cultures, it should be stated that the majority of them
occurred but once or twice, and then only in small numbers. All of

the rapidly acid-producing organisms and those which coagulated the

casein AA'ith the sour-milk odor were micrococci, and these were the

forms most frequently encountered. They were destroyed at a low
temperature, 60° to 56° C. , Avhen exposed for a period of twenty min-

utes. Spores were not found in any of the bacilli. Until an oppor-

tunity is afforded for a bacteriological study of the ducts and the

acini of tho mammaiy glands themselves, many important questions

concerning the natural bacterial flora of milk must remain unan-

swered. These preliminary observations, considered in conjunction

with the results of other investigations, lead to the following conclu-

sions :

1, Freshly drawn fore milk contains a variable number of bacteria,

varying in number from a few individuals to many thousand per

cubic centimeter. These are distributed among several species. The

last milk drawn at a regular milking contains, as compared with the

fore milk, very few micro-organisms. It is the exception, however,

to find a sample of milk that is free from micro-organisms unless it is

taken during the latter part of the milking process from a single

quarter of the udder.
t i •

2, The bacteria which become localized in the milk ducts, and whicli

are' necessarily carried into the milk are for the greater part rapidly

acid-producing organisms, i. e., they ferment milk sugar forming

acids. They do not produce gas. Bacillus coli comviums and other

gas-producing bacteria sometimes found in market milk are presum-

ably the result of external contamination.

3 The fact that sugar-fermenting bacteria are ordinarily present

in freshly drawn milk renders it necessary, if its normal composition

is to be retained, that it should be pasteurized as soon as possible

after it is drawn. This is necessary, regardless of the cleanliness ot

the stable, milking utensils, and surroundings generally. Much ot

the reported intestinal trouble arising from feeding infants ordmanly

pasteurized milk is undoubtedly due to the presence of acids produced

before the pasteurization by sugar-fermenting bacteria derived trom

the milk ducts.



A REPORT ON RABIES IN WASHINGTON, D. C
By Veranus A. Moore, B. S., M. D., and Pierre A. Fish, D. Sc., D. V. S.

The presence of rabies in the city of Washington was recognized in
the spring of 1893. Special attention was drawn to this subject at
that time on account of an investigation of an outbreak of rabies in
cattle,^ in which it was found desirable to make a few comparative
inoculations with the virus of rabid dogs. This desire was made
known to Dr. F. L. Kilborne, then director of the experiment station
of this Bureau, and he requested several veterinarians in the citj'^ of
Washington to bring all dogs suspected of rabies to the experiment
station. As a result a considerable number of supposed rabid dogs
were brought to the station or shot by Dr. Kilborne himself from
March 24 to December 12, 1893. From the entire number eleven were
demonstrated to be rabid.^ lu December, 1892, a negro died of rabies
in Georgetown, and in the following January a horse was killed for this
disease in Washington.^
As the investigations requiring virus from rabid dogs were closed

in the summer of 1893, no further effort was made to procure cases,
and very few were voluntarily reported. In the fall of 1895, however,
a fatal case in a lady was reported by Dr. Behrend at the Medical
Society of the District of Columbia. This case again attracted gen-
eral attention to the disease, and arrangements were made by the
Health Officer of the District of Columbia with the Chief of the Bureau
of Animal Industry whereby all dogs or other animals suspected of
having rabies were to be sent to this laboratory for the purpose of
making a positive diagnosis. From September 27, 1895, to August 1,
1896, a period of three days more than ten months, 15 suspected dogs
and 2 foxes were received. Unfortunately 3 of the dogs did not
arrive until from one to two days after they had either di^ed or been
ifilled, and were consequently decomposed to such an extent that rab-
bit inoculations were precluded. Rabbits inoculated with the brains
of two dogs which were thought to be sufficiently fresh to warrant the
operation died of septicajmia within twenty-four hours. Thus in 5
ot the dogs a diagnosis was rendered impossible. Of the remaining
10 dogs 8, or 80 per cent, and the 2 foxes, were demonstrated by the
inoculation test to have had rabies.

^Moore: A Disease in Cattle not Distingnisliable from Rabies, Bulletin'No 10t*^^- Im Department of Agriculture, 189G, p. 71. '

knnwfT?«„?-^^°™® r^'^'l''
majority of the original inoculations, we do not

nZTwLff^i^T^T ^^«?I^.^^ii9^ negative results were obtained, but from the
s-^l V la'Joi-atory it is evident that there were several

tory
'^'^^''''^'^ cases was made from rabbit inoculations in this labora-
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Tlio cliagnosiH of j-abies in tlio street dog is an exceedingly difficult,

if not impossible, task without tlie aid of the inoculation test. The
variety of symptoms manifested by dogs affected with this disease and
the occasional temporary existence of peculiar actions in healthy ani-

mals, especially in the summer season, formerly led to more or less

controversy concerning the siDCcihc nature of this disease. However,
when the large number of experiments made by Pasteur, and repeated
by others proceeding after the same methods, were reported tlie dis-

tinctive character of the disease was generally admitted. These
experiments showed that if rabbits were inoculated with a small quan-
tity of a suspension of the brain or spinal cord of a rabid dog they
would die in a certain length of time with definite and characteristic

paralytic symptoms, while rabbits similarly inoculated with a suspen-
sion of the brain of healthy animals would remain well. Although
the specific agent has not been isolated or studied in pure culture, the

repeated inoculation experimentshave demonstrated its specific nature
and shown that rabies is transmissible from animal to animal by means
of the bite of the affected individual or by direct inoculation. It has

also been foimd that the saliva of the dog is virulent for a few days

before the animal shows visible symptoms of the disease. While the

accuracy of the diagnosis of rabies made from the apparent symp-
toms may frequently be questioned, Avhen the diagnosis is based on

the results obtained from animal inoculation it is as positive and
reliable as any fact in biological or medical science.

In view of the fact that a few physicians have put themselves on
record as disbelievers in the specific nature of rabies, and various

publications have echoed their utterances with an air of triumph, it is

important to again call attention to the methods for diagnosing this

disease. The characteristic feature in the argument of those who
wish to hold up rabies as a delusion is that "they have never seen a

case," or if they have made inoculations they have ignored the length

of time necessary for the development of the symptoms, and based

their results and condemnatory epithets concerning the method upon

the actions of the animals immediately after the inoculation. This

is strikingly illustrated in the experiments made by Spitzka,^ who

attempted to reproduce symptoms of rabies by introducing nonrabic

substances, and who recorded the unusual actions of the inoculated

dogs during the first few days, but failed to give the final results. In

these cases partial paralysis was noted within the first six days, which

would indicate cerebral injury or pressure due to the effects of an

unsuccessful operation or of the irritant or septic substances intro-

duced As these experiments were apparentlymade to discountenance

the positive results by the inoculation test, it is only necessary to call

attention to the all-important fact that in Liautard's case quoted by

Spitzka the symptoms of rabies in the inoculated dog began on the

sixteenth day and led to a fatal termination on the nineteenth day,

which is in accordance with the results obtained by Pasteur and

others, while Spitzka merely recorded the symptoms for the few days

immediately following the inoculation. There is no e%adence more

conclusive than rabbit inoculations, made with aseptic precautions,

from the brain or spinal cord of a rabid dog and followed by the dif-

ferent stages of paralysis which have developed after the proper period

of incubation. Until after making these test inoculations no one is

• The Journal of Comparative Medicine and Surgery, Vol. Vn (1886), p. 244.
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justified in asserting witli sweeping denials that the method is false

and that the disease is a myth.
As rabies is not always readily detected, it is not strange that many

physicians have never seen, or at least have never recognized, a case.

Fleming, ^ who at one time considered this disease of little importance,

discovered xipon investigation that it was of much greater significance

than he had formerly supposed, finding, as he did in 186G, 66 fatal

cases in men in England alone. It is true with rabies, as it is with
other contagious diseases, that all of the individuals inoculated do not

become alfected. It is also true that many dogs are supposed to be
mad when they are not, and, conversely, many dogs, in which the dis-

ease is never suspected, die of rabies. ^ It is not rational, therefore,

that one's belief in the disease should rest on either of the extremes.
The facts are clear, and, when considered in the light of modern
methods, are easily explained. An inherent dread of rabies exists in

the minds of a few people and perhaps it may have led, in rare instances,

to hysteria, and finally to fatal I'esults: Fear of other diseases has led
in some cases to such unfortunate results, and it may be freely admitted
that the same may occur from fright concerning this probably the most
dreaded of all maladies. It would be absurd, however, to conclude
that because some persons have died trom fear of rabies, the disease
which they feared does not exist. The statement, so frequently made,
that the imagination is the predisposing cause of the disease in man
is not applicable in the case of animals where this attribute as an
etiological factor maybe safely eliminated. The fact can not be denied
that since Aristotle described rabies therehave been recorded in human
history innumerable deaths, preceded by certain uniform and definite
symptoms following the bite of rabid dogs and other animals. Fur-
thermore, many more animals have succumbed from the same cause
and they also have manifested uniform symptoms within well-defined
limits. The examination of the cases which have come to this labora-
tory for diagnosis during the past year and which were pronounced
rabies by ditferent people in the city of Washington affords an excel-
lent illustration of the existing facts concerning false and true rabies.

METHOD OF RABBIT INOCULATION FOR THE DIAGNOSIS OF RABIES.

The method of diagnosing rabies which we have followed, and which
the experience of pathologists has shown to be the best, is the sub-
dural inoculation of rabbits with a suspension of the brain or spinal
cord of the suspected animal. The subdural inoculation with the
brain tissue of rabid animals was first demonstrated by Pasteur to bemore reliable and more rapid in its results than the subcutaneous
injections. The procedure is simple. The brain of the suspected
animal is removed with aseptic precautions as soon as possible after
death. A small piece of the brain or spinal cord is placed in a sterile
mortar and thoroughly ground with a few cubic centimeters of steril-
ized water or bouillon. This forms the suspension to be injected.

'Rabies and Hyclrophobia. London, 1873.

the snrin';°of'^iSl' ''a'^^^^
illustrated in a case which occurred in Washini?ton in

^&^V^^^^7S^^ rabbitinocnlationslfoTedTto ^'^l
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Tlio hands of the operator and all instruments ai'O cai'cfully disin-

fected. Tlie rabbit is etlierized, tlie hair clipped from the head
between the eyea and cars, and the slcin thoroughly washed and disin-

fected. A longitudinal incision is then made, tlae skin and subcu-
taneous tissiie lield back by means of a speculum, a crucial incision is

made in the periosteum on one side of tlie median line to avoid hem-
orrhage from the longitudinal sinus, and tlie four parts of the perios-

teum reflected or pushed back. By the aid of a trephine a small but-

ton of bone is easily removed leaving the dura mater exposed. With
a hypodermic syringe a drop or more of the rabid brain suspension is

injected beneath the dura, the periosteum is replaced, the skin care-

fully sutured and disinfected, and the rabbit returned to its cage.

As soon as the influence of the anicsthetic * has passed off the rabbit

shows no appearance of discomfort. If the operation is performed in

the forenoon the animal partakes of its evening meal with the usual

relish. The inoculation Avound heals rapidly and the rabbit exhibits

every appearance of being in perfect health until the beginning of the

specific symptoms, which occur ordinarily in from fifteen to thirty

days after the inoculation. Occasionally the symptoms appear earlier

than fifteen days, and in some cases the rabbits are not attacked for

from one to three months.
Symptoms.—The symptoms following our inoculations have been

quite uniform, the only pronounced difference being in the length of

time the rabbits lived after the initial manifestation of the disease.

The fact shoiild be clearly stated that rabbits do not ordinarily become

furious. In some instances they are somewhat nervous for a day or

two preceding the paralysis. There appears to be marked hypertes-

thesia Usually the first indication of the disease is a partial paraly-

sis of one or both hind limbs. This gradually advances until the

rabbits are completely prostrated, the only evidence of life being a

slio-ht respiratory movement. The head occupies different positions.

In some it is drawn backward as in tetanus ; in others it is drawn down

with the nose near the fore legs; and in still others it is extended as

if the animal were sleeping. The period of this complete paralysis

varies from a few hours to a few days, but ordinarily it has not

exceeded twenty-four hours. Although these animals were unable to

move voluntarily there was a refiex action of the limbs until a very

short time before death.
t.t -4.

Durino- the period of incubation the temperature of the rabbits was

normal
° As the time approached for the first symptoms to appear

there was, in the animals tested, an elevation of temperature of from

1 to 2 degrees, which continued for a variable length of time, but rarely

longer tlian two days. This was followed by a gi-ac\ttal or usually a

more rapid drop to the subnormal, which continued to the end. Dr

J J Kinyoun, of the Marine-Hospital Service, tells us that in his

experience the sudden rise and fall of temperature in rabbits suffering

from rabies have been constant.
•

i riiffif^nH-

The differential diagnosis in experimental animals is not cbffi^^^^^^^

Rabbits inoculated with several varieties of pathogenic bacteua tre-

Sently exhibit symptoms of paralysis for ^^-^f pen^^^^^^^

death. In cases of injury to the brain or spinal cord there ma^ also be

> Ether should be nsed in preference to cWoroform for ra^^^^^^

quently causes death, while the former can be admimsteied witii compaiauve

safety.
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paralj^sis, wliich in tlie abseuco of tlio liistoiy of the case might bo taken

for tliat of rabies. In these cases, however, the symptoms appear very

soon after iuocnlation. This is especially true when the paralysis is

due to mechanical injury of the brain or to irritating or septic sub-

stances, and in the case of the pathogenic bacteria if paralysis occurs

at all it is almost invariably preceded by marked disability. This

method of diagnosing rabies requires that the inoculated animals

remain apparently well for a considerable length of time after the sub-

dural inoculation and before the paralytic symptoms appear.

The lesions found on the post-mortem examination are also of much
assistance in making a diagnosis. If the animal died from septicemia

or brain injury there will be lesions almost invariably recognizable in

the brain or viscera. In the case of septicremia a bacteriological exam-
ination will reveal the presence of micro-organisms. If tlie death was
caused by rabies the inoculation wound in the head should be healed

perfectly, there should be no abscess, and the meninges should be free

from exudates and the brain itself should appear perfectly normal,

except that in rare cases there may be a slight injection of the blood

vessels. The viscera are ordinarily normal in appearance, with pos-

sibly the exception of the liver, which we have frequently found to be
deeply reddened, and the gastric mucosa, which not infrequently shows
dark patches, indications of disintegrated hemorrhagic areas. A bac-
teriological examination fails to reveal the presence of micro-organisms
in either the tissues or blood. Another important point which we have
noticed is the intense rigor mortis folloAving death from rabies. Dr.
Kinyoun saj'S that this was a constant feature of this disease in all of

the j)roduced cases which have come under his observation.

A DETAILED ACCOUNT OF THE CASES RECEIVED.

The dogs suspected of having rabies and Avliich were brought to this
laboratory for the purpose of diagnosis were in every instance dead
when received. Some of them had died; others had been killed. The
diagnosis of rabies had been made by the owners of the affected ani-
mals or by the policeman who officiated as executioner. A few of the
animals had been examined by veterinarians, who i)ronounced them
rabid. In four cases the animals were much decomioosed when received.
In a few instances the dogs were sent to the experiment station of the
Bureau, where Dr. Schroeder removed the brains and immediately sent
them to this laboratory. Short delays in the inoculation of rabbits
were occasionally necessary, but in these the suspected brains were
kept on ice until used. Before injections were made, however, the
substance was warmed to near the body temperature.
The history of the dogs is in nearly every instance very meager, the

only point of interest obtained being the belief-on the part of one or
more individuals that the dog was mad.
Two rabid foxes were received from the Zoological Park. These are

interesting. The source of infection was not determined in the first
one

;
in the second fox the disease was produced by the bite of the first.

Rabbits were not inoculated from the brain of the second fox, as the
history and symptoms were sufficiently conclusive to indicate the
nature of the disease.
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The I'esiilts of the inoculations are given in the following table

:

Dogs and foxes received for diagnosis with data concerning the rabbit inoculations.

Breed.

Mastiff.

Irish setter

Large mastiff.

Irisli setter ...

Eskimo

ColUe

Mastiff.

Brown setter.

Pox terrier

.

Collie

Small white
poodle.

Small black
terrier.

Red fox.

.do.

Date of death. When
received.

Sept. 20, 18 9 5
(skull crushed),

Nov. 22, 18 9 5
(died).

Nov. 30, 1895
(shot in head).

Dec. 13, 1895
(shot in head).

Dec. 14, 189 5
(died).

Dec. 19, 1895
(shot in head).

Feb. 7,1896 (shot)

Apr. 8, 18 9 <

(died).

Apr. 23, 18 9 6
(died).

May 8, 18 9 6
(died).

May 21, 1896
(shot).

June 1, 18 9 6
(shot).

June 1, 18 9 6
(died).

July 19, 18 96
(shot in head).

July 31, 1896
(skull crushed)

Nov. 10, 1895
(died).

Nov. 21, 1895.

1895.

Sept. 27

Nov. 22

Nov. 30

Dec. 13

Dec. 14

Dec. 19

1896.
Feb 8

Apr. 9

Apr. 24

May 9

June 1

June 3

June 18

July 20

July 31

1895.

Nov. 10

Nov. 21

Inoculations.

Rabbit
No.—

28

30

58

59

a 85

62
63
13

22

32

4

5

77

78

90

91

108

109

Date.

1895.

Sept. 27

...do...

Nov. 23

....do...

.—do...

Nov. 30
....do...
Dec. 13

Dec. 14

....do...

Dec. 19

....do...

1896.

Feb. 8

....do...

Apr. 10

....do..

May 9

....do..

106 June 18

127 ....do...

118 July 20

151 July 31

153 ....do.--

51
1895.

Nov. 11

c52 ....do...

Result.

No. 28 died of paralytic- ra-
bies Oct. 14, 1895.

No. 30 died of paralytic ra-
bies Oct. 10, 1895.

No. 58 died of paralytic ra-
bies Dec. 11, 1895.

No. 59 paralyzed Dec. 11;
chloroformed; would have
died in a few hours.

Guinea pig died of paralytic
rabies Doc. 13.

Negative.
Do.

Died of paralytic rabies Dec.
25.

No. 22 died of paralytic ra-
bies Feb. 12,1896.

No. 32 died of paralytic ra-
bies Feb. 11, 1896.

No. 4 died of septicJBmia May
18, 1896. 6

No. 5 died of septicaemia Dec.
24, 1895.

No. 77 negative (alive).

No. 78 died of rabies Mar. 1,

1896.

No. 90 died of paralytic ra-
bies May 13, 1890.

No. 91 died of paralytic ra-
bies May 17, 1896.

Brain decomposed. No in-
oculation.

No. 108 died of septicaemia
May 10, 1896.

No. 109 died of septicsemia
May 10, 1896.

Brain decomposed. No in-

oculation.
Do.

No. 106 alive Aug. 31.

No. 127 died of paralytic ra-
bies July 14, 1896.

Rabbit aUve Sept. 10,1896.

No. 151 died of paralytic ra-
bies Aug. 29, 1896.

No. 152 died of paralytic ra-
bies Aug. 29,1896.

No. 51 died of paralytic ra-
bies Dec. 3,1895.

No. 52 died of paralytic ra-
bies Jan. 18, 1896.

b This raljbS' was badly bitten on its back by another rabbit put in same cage about May 1. It

is highly probable that this was the source of infection.

c Inoculated subcutaneously with part of parotid gland,

d Rabbits were not inoculated, as this fox was bitten by No. 1.

The facts brought out in the above table are exceedingly interest-

ing. Of the 15 dogs received 3 were so badly decomposed that rabbits

were not inoculated, and those inoculated from 2 others died of septi-

caemia on account of the bad condition of the brain. A diagnosis was

not made in five cases. Of the remaining 10, in which a diagnosis was
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made, 8 (or 80 per cent) unquestionably had rabies. The details con-
cerning the fatal cases are more fully brought out in the following
table

:

Details C07icerning the disease in rabbits canscd bij the inocidation vnth the brain
from rabid dogs {street rabies).

Virus from
dog-

No. 1 .

No. 3 .

No. 4 .

No. 5 .

No.7 .

No.8 .

No. 13 .

No. 15 .

No. of
rabbit
inocu-
lated

28
30
58
59
13

33

77
78
90
91

lOti

127
151
152

Date of
rabbit
iuocula-
tion

1805.

Sept. 27
-...do..
Nov. 23
....do...
Dec. 13

Dec. U
....do...

1896.
Feb. 8
...do...
Apr. 10
-..do...
Juue 18
-..do...
July 31
--.do...

Date of
first

symp-
toms.

1895.

Oct. I t

Oct. 15
Dec. 11
...do..
Dec. 24

1896.

Feb. 11
Feb. 9

Feb. 29
May 13
May 16

July 14
Aug. 39
Aug. 27

Date of
death.

Oct. 15
Oct. IC
Dec. 11
...do...
Dec. 25

Feb. 12
Feb. 11

Mar. 1
May 13
May 17

July 14
Aug. 29
Aug. 29

Period
of in-

cuba-
tiou.

Duration of sj^mptoms
(paraly.sis).

Days.
17
18
18
18
11

• 58
56

21
33
36

26
29
27

About 30 hours
do

Less than 24 hoiirs-
(a)

About 30 hours

do
About 48 hours .

About 36 hours .

About 12 hours .

About 36 hours .

Found dead
About 12 hours .

About 60 hours .

Time
from in-
ocula-
tion

to death.

Days.
18
19
18
19
13

59
58

22
33
87

26
30
30

a Rabbit chloroformed after becoming completely paralyzed.

Rabbits Nos. 77 and 106, inoculated with the brains from dogs Nos
7 and 12, remained well. The two other rabbits inoculated from these
dogs died of paralj^tic rabies. An explanation for this may be found
in one of two possibilities, namely, these rabbits may not have been
susceptible to the disease, or the small quantity of the virus injected
beneath the dura may have been washed out through the puncturemade by the needle, as there was some hemorrhage, and the disinfec-
tion of the wound would, presumably, have destroyed the virus if ithad escaped from beneath the meninges. The fact that one of the
rabbits inoculated from each of these dogs (N"os. 7 and 12) died ofparalytic rabies is sufl6.cient to demonstrate the presence of rabies inthese animals. A brief history of the dogs examined, as given to usby the health officer, is appended.
Dog ATo i This is the most important case in the series, as theowner was bitten by the dog and died of rabies. The animal was some-what ferocious, and had been kept tied in a barn for some tire Srto this incident. On the morning of September 26 its owner Mrs Swent into the barn, and as she passed by the dog he jumped upon herbitmg her on the right hand, left forearm, and upper Hp The do-was not known to have been bitten by any other dog. It was killed

laboratory
Schroeder removed the brain and sent it to the

From Dr. Behrend's report ^ of the case the following is taken-

she had been bitten The SnS^tpr^vS,.- suited me eight hours after
was heard from the catrnS o7t.Mw ^^^^^

dressed and nothing more
She was walkSg llont ii^ v^^^ ^^'^ summoned me to the house.
^^^Pl^i-do^

' Journal of Practical Medicine, VI (1896), p. 224.
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Sho said sho li.acl fell; liacl for two or tlireo clays and had not taken food for twenty-

four hours. The pnlso wan full, the temperature F. Twenty grains of

chloral were ordered Avith whisky and an egg every three hours. Inquiries were
then made concerning the inoculated rabbits, l)ut linding them still well the very

grave question arose, Is it rabies or hysteria? October 13 the patient appeared to

be about the same. Sho had taken the medicine, but reported trouble in swallow-

ing water. Sho was told that the rabbits were well, and. that she could not possi-

bly have rabies, hnt was suffering from a bilious and nervous attack. Calomel

and bromide of potassium were prescribed. To the family I expressed my doubts

of tlie case, for I must state that this was the first case of hydrophobia I ever saw,

and, furthermore, I never saw such pecviliar symptoms in hysteria. October 13,

on entering the house about 10 a. m., the woman ran with an excited, maniacal

cry toward me, exclaiming with clenched fists: "You must give me relief from

this thirst; I am burning iip." She complained also of a peculiar oppression and

elected a viscid saliva with gi-eat eft'ort. She was induced to lie down, and a half

grain of morphinewas administered hypodermically. Consultation was requested

and Dr. Lovejoy met me at 1 p.m.
The patient was then a little more tranquil, temperature 100.4^ F. She gave

very coherent answers to all of Dr. Lovejoy's questions. In his presence she gulped

down a wineglassful of water at one swallow, and with a spasmodic action threw

the "-lass from her. Sho was very excitable. Morphine and chloral were admin-

istered. At 5 p. m. she was sitting up in bed, very restless, pulse 105° skin cold

and clammy, no cyanosis. At 10 p. m., in an efliort to vomit, she fell back and

exiDired.

Dr Lamb mado a i30st-mortem examination. He removed a small

piece of the medulla, with which Dr. Reed, of the Army Medical Mu-

seum, inoculated three rabbits. These died of rabies on the seven-

teenth and eighteenth days after inoculation. ^ ^
- „^

Don No 2 —This dog was sent to the health office November 22,

1895 by Dr Cecil French, who gave the following history of the case

in a letter addressed to the health officer. The letter, which was re-

ferred to us, is in part as follows:

The Irish setter I am sending by the dog wagon was brought to my infirinaiT

last night almost dead. The owner, Mr. McL. , of the Government Prmting Office,P resides at Langdon, stated that it had eaten foreign substances had mam-

SstedTpSalyzed 3-aw ^th salivation, and had absented itseK from home a day

m tSo a^o It was unable to prehend any nourishmeii . The temperature last

SgM was subiiOTmal. Death occurred in the night. There are no other reports

as'to its actions. * * *

Don No 3 —This dog was received from the health officer without a

statement'concerning its history other than that it was thought to be

mad and was shot. The rabbits inoculated with its bram remained

^%oa No -J, —This dog belonged to Mrs. S., who resides on Sixteenth

street It had been sick for three days. It bit a horse and dog and

was shot by Dr. Kimpton, who believed it to be mad.

Pnc^t mortem • Mucosa of the larynx of a pinkish color. The lungs were slightly

Sitfluid,aS ?Zco£ me^'Ss we p.ale. ABthedogwasshotin a^^^^^

this dog. It died in twelve days of paralytic rabies.

Don No 5 —A large Eskimo dog. Ko history was obtained. The

poIt^^:ior?em examination showed the brain to apPai^^^^^^^^

appearance. Mouth, larynx, and^giary^^ The lungs were

1 The rabbits inoculated by us fr^^^ti^ebraii^^ eigl^teen and nine-

teen days, respectively, after their inoculation.
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cousiderably pigmented. Liver dark and sprinkled with small gi'ayish

areas. Stomach contracted; contents small in quantity and largely

liquid.

Tlio rabbits inoculated Avith the brain from this dog lived an unusu-
ally long time, but eventually died of paralytic rabies.

hog No. 6.—This dog was sent to us without its history. The post-

mortem showed its organs to be normal in appearance. The brain was
badly injured from the bullet. The rabbits Inoculated with the brain
substance died of S6ptica3mia.
Dog No. 7.—A large mastilf killed at the pound February 7. The

head only was received. February 8 two rabbits Avere inoculated.
One of these (ISTo. 78) died of rabies on the twenty-second day, but the
other (No. 77) remained well.

Dog No. 8.—The appended letter addressed to the Chief of this
Bureau by the health officer of the District contains all the information
we have concerning this case

:

Replying to yoiars of the llth instant, requesting all obtainable facts relative to
the supposed rabid dog, the brain of whicli was sent to the experiment station on
tlie 9th instant, I have the honor to state that this dog was said by tlie owner to be,
so far as was noticeable, in perfect healtli up to the morning on which she died,
the 9th instant. On that date, when taking the dog out for a walk, as was his cus-
tom, he noticed that she ran around and barked at horses and people, something
which he had never known her to do before. She suddenly fell, and when he
reached her she was rigid and frothing at the mouth. As he attempted to put his
hand on her she bit him, drawing the blood, and died in a few moments afterwards.
The dog was a brown satter and had given birth to pups about two months before.

The brain of the dog was received during the afternoon of April 9 and
rabbits were inoculated with it the following morning. They died of
paralytic rabies in thirty-three and thirty-seven days, respectively.
Dog No. 9.—This dog was sent to the experiment station April 23.

It had been dead about twenty-four hours and decomposition was so
far advanced that rabbit inoculation could not be made. The post-
mortem examination was made by Dr. Schroeder. The mouth was full
of earth and coal ashes. Mucous membrane of the trachea deeply
reddened. Abdominal organs much decomposed.
Dog No. iC—This dog was reported to Dr. Schroeder as acting

queerly. It was biting boards and boxes, chewing earth, and trying
to bite the children of the household. If another dog appeared it
seemed to be excited. The owner was told to keep it confined in such
a manner that it could not bite anj^one. The dog died during thenight and was brought to the experiment station at 6 p. m. on the fol-lowing day. The brain was removed and brought to the laboratory.On the day following two rabbits were inoculated, but subsequentlydied of septicemia caused by a streptococcus infection.
Dog No. ^i.—This dog was received from the health office in abadly decomposed condition. It had been shot by a policeman for

rabies, but otherwise no history was obtained.
^«mau loi

t^i?""?
^'"^.''^ ^'^^ ^'^ent to the experiment sta-tion, from which we received it. It had become so much changed fromdecomposition that rabbits were not inoculated.

Dog iVo. iJ.—This dog was sent to us by Dr. French, whohadcare-fiilly examined it before death. The post-mortem showed the mu(^usmembranes of the mouth and pharynx' to be deeply reddened Other-

t1e bS"'Xrr?ii'^^"'r'"^V.
Two rabbitiiere inoculated wU i

Se o h ? remS^iel welf
''^'^ '"^'^'""'^ twenty-four days afterwards;
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Do(j No. IJh—This dog was thought by the owner to be mad, as it

snapped at passing objects and was consequently shot. Tlie organs
appeared to be normal and tlie rabbits inoculated with the brain
remained well.

Dog No. 15.—The history of this dog is contained in the appended
letter addressed to the Chief of the Bureau by the health officer of the
District:

I have to state that the supposed rabid dog (black terrier), delivered ok the Slst

ultimo by the poundmaster, Avas discovered by OflQcer Upperman running on R
street, between First and North Capitol NW., frothing at the mouth and snapping
at passers-by. The officer says its appearance and actions were those of a rabid dog,

and he accordingly shot it. Ownership not known.

The two rabbits inoculated died of rabies on the thirtieth day.

It is important to note that in the case of dog No. 1 the human sub-

ject developed the disease before it appeared in the inoculated rabbits.

The short period of incubation is explained in part at least by the

position of the wounds, as it has long been known that where they are

on the head the disease develops much more rapidly. As shown in

this case, and it is probably the rule, that when the bites are on the

head it is not safe for the patient to await the results of the diagnosis

by rabbit inoculations before availing themselves of the Pasteur

treatment. When wounds inflicted by the supposed rabid dog are on

the lower extremities and usually when on the hands the positive diag-

nosis can ordinarily be made by Pasteur's method in time for the sub-

sequent treatment if the dog proves to be rabid. The death rate is so

high (about 80 per cent) in subjects bitten in the face or about the

neck or head that it is not safe to postpone the treatment. Dr. J.J.

Kinyoun tells us of a case in a boy who, in 1892, resided near FaUs

Church, Va. The boy was badly bitten about the head, and through

Dr. Kinyoun's efforts he was sent to New York for the Pasteur treat-

ment. The dog was not killed, but it died with paralytic rabies the

day after biting the boy. He inoculated two rabbits with the brain

and on the day the boy received the last treatment the rabbits died of

paralytic rabies. The boy is still alive and well. The fatalities of

rabies in those bitten by mad dogs and who take the Pasteur treat-

ment is, according to late reports, less than 1 per cent.

During the month of August, 1896, two dogs supposed to be rabid

were received from the health officer. One of these had died, accord-

ino- to Dr. French, of paralytic rabies, and the other was a suspicious

case which had been killed. Two rabbits were inoculated from each.

Those inoculated with the brain of one of these died of rabies on the

fifteenth and eighteenth days, respectively. Those inoculated from

the other dog are well at the time of this writing (September 8).

PATHOLOGY OF RABIES.

The investigations which we have made into the pathology of rabies

have been for the greater part restricted to the microscopical stiidy of

the brain tissue. The dogs received were frequently in a condition

unsuitable for making observations, and in other cases the work under

way at the time of receipt necessitated the omission of a careful post-

mortem examination. The rabbits, however, were carefully examinccL

In these a hyperfemic condition of the liver was the most conspicuous

lesion. The intestines were sometimes sprinkled with punctiform hem-

orrhages. The brains were normal in appearance. 1 he examination

of the sections of the brains of a few of the dogs and several of the
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rabbits failed to reveal the existence of any foci of cell infiltration

indicative of bacterial or x)rotozoan irritation. The changes Avhich

appeared have been restricted to certain apparent alterations in the
structure of the nerve cells. The interpretation of tlie changes is

exceedingly difficult, being complicated as it is with j)ossible errors
in technique and, as yet, undetermined influences of the reagents used
upon the nerve texture. The intensity of the virus is not constant
even when of a sufficient degree of virulence to cause the deatli of the
victim, and, as often occurs in the case of dogs, the animal is killed
perhaps before the extent of the structural changes has been attained.
Such a condition as this is likely to exert more or less influence upon
the distinctness of any lesion that may exist. Post-mortem changes
should be scrupulously guarded against, since molecular alterations
of the cell have been described by some writers as existing in rabid
material, and some confusion may result from the similarity of the
effects due to the two different causes.
Previous experience in the treatment of nervous tissue for section-

ing has caused us to prefer the collodion to the paraffin method,
believing that with such delicate structures less change from the nor-
mal may be effected. The tissues after being embedded in collodion
were clarified in the castor-thyme oil mixture, ^ cut and fastened to the
slide, and stained in hematoxylin, fuchsin, methylen blue and eosin,
toluidin blue, and neutral red.

Weigert's method for the medullated nerve fibers and the silver-
bichromate method for the cell processes were also employed. The
fresh tissue was also teased apart, stained, and examined under the
microscope.
The material was obtained in as fresh a state as possible. I-i one

control experiment the brain was removed and immersed in the fixing
fluid within half an hour after death, and while the brain of this one
was being removed a healthy rabbit of the same size and weight was
being killed, and within half an hour again the control brain of rab-
bit No. 2 was in the same fixing fluid as that of No. 1. Three kinds
of fluids were used—corrosive sublimate, 10 per cent formalin, and 10
per cent formalin in 95 per cent alcohol. The brains were divided and
similar portions of each put into the different reagents, the aim being
to carry the diseased and healthy tissues along under exactly the same
conditions during the hardening and embedding processes, even to
cutting the two specimens with the same stroke of the knife allowino-
exactly the same duration of time for the action of the staining, dehv''-
clratmg, and clearing media, and finally mounting the sections upon
the same shde The diseased rabbit from A^^hich this brain was
obtained did not develop paralytic symptoms until a month after its
inoculation.
The desirability of an immediate and positive diagnosis of rabies ina suspected animal is unquestioned, and if this can be determined bvan histological examination of the nervous system the amount of timesaved m the beginning of the treatment of the party bitten would inmany cases be of inestimable value. The inoculation test of lower

?3 o ' 1?^
'^ T^ ''""^'^^^^ '^^^^^o*^^ a* present, is not alwaysSitS^ n

action as cases have been reported where thepatient developed the symptoms as soon as the rabbits or earlier.

Soc^; Xvf'pp^'l-t im!'^"''"^"
«^3ect8," ProceTdingsAmer. Micr.
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Notwitlisiiinding tlio fact iluit certain iuvestigators liave found
histological lesions, which to their minds have been pathognomonic of

the disease, tlio close simulation of nervous lesions duo to other dis-

eases, and the possibility of greater or less post-mortem changes Avill

foster an element of doubt in the minds of the majority of working
hist'ologists. This doubt instead of diminishing shows a tendency to

grow when a review is taken of the conflicting results and opinions lield

by those who have already investigated this lield. It also appears
that some portions of the nervous system may exhibit lesions of a pro-

nounced character, other portions very slightly, and still others none
at all, thus presenting additional difficulties.

Some difference of opinion seems to exist among observers as to the

importance of these lesions. Certain of them believe that no evidence

has been iDroduced in the way of tissue change that may not be dupli-

cated by some other complication, while others believe that changes

may be found Avhich are peculiar and absolutely characteristic of

rabies.

One of the most common lesions observed is of an inflammatory

character, the congested blood vessels frequently shoAving diapede-

sis, and, according to some, a perivascular exudation of a granular or

hyaline substance. Hyperemia and lymph-stasis, although of not so

much significance when taken by themselves, have been taken into con-

sideration alon g with other changes. The blood vessels quite as much
or even more than the nerve structures have been noted as the locus

of some of the most marked changes, among which are the prolifera-

tion of the epithelial cells and of the connective tissue elements of

the outer coat, with the infiltration by lymphoid cells. Such lesions

may be nodular primarily, but later become diffuse. The inflamma-

tory processes may progress to such an extent as to obliterate certain

Pathological miliary centers have been noted not only in the axial

portions of the nervous system, but in the gray matter as well. These

centers being formed by lymph cells which accumulate notably aroiind

the blood vessels (perivascular), and the nerve cells (pericellular) as

well, the lesions, when present, are observed most frequently m the

motor centers of the oblongata and spinal cord.
t •

The following results observed by Babes,^ and first published m
1887, are here given in full:

1. In animals dead from street rabies there are fotmd iisually a hyper^emia and

an acute generalized oedema of the cerebral meninges, acnte hemorrhages localized

a?onnd cfrtain vessels, as well as inflammatory lesions On -^^ro^^^^^^^^

tion we find an increase of the plasma cells, augmentation of the leticulai sub-

stance, fibrinous in character, between the several layers of the meninges.

o The epithelium of the cerebro-spinal central canal has proliferated. In the

er^Vn^Ste^rXcntirrounds the caAal, and especially in that of the floor henior-

fha-eT someTimes symmetrical, are often found. Microscopically, we often find

an Sbliterrtion or thrombosis of a vessel by a reticulated, hyaline, pigmented

material m by leucocytes or hyaline globules, and sometimes a hyaline degenera-

the gray matter, but often they may be sought for mjam
,

4. The most constant lesions are microscopic m character; they are touna more

> Sur Certains Caracteres des Lesions Histologiques de la Rage, Ann. de llnsti-

tut Pasteur, VI, 209-323.
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especially in the gray matter surrounding the corebro-spinal canal, and in the

motor centers of the medulla and spinal cord. These lesions consist at first in

hyperiemia and accumulations of embryonic cells around the small vessels, peri-

thelia! or migi-atory in origin, often showing indirect division; finally there are

also found lesions of nerve cells.

5. The lesion of the nervous elements of the parts indicated is quite character-

istic; it consists in signs of proliferation, namely, in the presence of several small

cells in place of one large one, or in a uniform degeneration, and often in the
appearance of vacuoles with a reduction in size or disappearance of the nucleus,

or, again, its chromatic network disappears. These cells frequently contain pig-

ment. Round uninuclear, more rarely multinuclear, elements of a lymphatic ori-

gin often invade the protoplasm even of the cell, and fill out the dilated pericellu-

lar lymphatic spaces by a multiplication of small nuclei.

6. The lesion of medullary substance is less pronounced, it consists chiefly in an
oedema of the medullary sheath of the nerve fibers.

7. In certain plasma cells, in the interior of and around vessels sometimes in
leucocytes, in lymphatic spaces, in the altered parts of certain nerve cells, and in

the dilated sheath of nerve fibers may be seen round or amoeboid granules about
in diameter, jngmented or stainable by aniline dyes, and which in part seem

to posses the power of movement.

Babes in a more recent work has noted, besides the lesions above
mentioned, that the alteration of the nerve cell is usually accompanied
by a modification of their protoplasmic network and concludes that
"Whilst admitting that the lesions of rabies are uot absolutely charac-
teiistic, and that it may be that in a case of diffuse, very acute mje-
litis similar lesions maybe found, it is necessary all the same to state,
that neither in writing nor in my personal experience have I ever met
with a similar case, so that at i^resent Ave may consider the lesion of
rabies as characteristic. In other infectious diseases there have also
been found histological lesions characteristic as a whole, although com-
posed of elements not absolutely specific."

Golgi ^ draws attention to the following morbid changes in rabies

:

(1) Changes in the structure of the nucleus, all the various phases of kary©ki-
nesis may be simulated, yet no true nuclear division may take place. (2) Changes
in the body of the cells, such as vacuole formation, bladder-like transformation of
the cells. Changes may also be recognized by methods directed to the study of the
outer form of the cell. Here varicose appearances of the cell processes may be
seen. Granular fatty changes may also be present. An important change lies in
the displacement of the nucleus. The periphery of the cell becomes homogeneous
Granular fatty changes are also seen in the neuroglia cells. (3) Changes in the
intervertebral ganglia. The author would look upon these anatomico-patholo"-ical
changes found by him as characteristic, while here not only the sum total of the
changes, but also their order of occurrence and mutual interdependence are taken
into consideration.
The morbid process is a parenchymatous encephalo-myelitis, of which the exact

exciting cause is as yet unknown. The changes are thus grouped: (1) Appearance
of nuclear chromatin, peculiar cell division (neuroglia cells and vascular endo-
thelium), nuclear movements also in nerve cells, difli'use vascular distension, and
leucocyte infiltration, revealing a condition of irritation

; (2) swelling, vacuolationchanges of form, gi-anular appearance of nerve cells, and neurogliar and (3) moreadvanced changes m the nerve elements. The changes in the first gi'oup may beseen as early as five days after inoculation.
fa^uup m<iy ue

In a more recent article by Germano and Capobianco^ attention is
called to the tact that the destruction of some of the nerve cells in rabid
animals is not accepted by everybody, but that in their researches theyhave been able to confirm the statements made by Golgi, who is amon'o-
the most recent to investigate this matter, that instances of the com*!plete disappearance of nerve cells have been observed, while other cellsshowing fatty degeneration and partial destruction of their entirety

' Berl. klin. Wochenschrift, April, 1894
^ Ann. de ITnstitut Pasteur, IX, 635-63o, No. 8, August, 1893.
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rcpvesent intenuoduxioHiuges botwccii tho normal cell and its total dis-

appearance. The alteration of the nucleus may precede or follow tliat

of the cell body.
The nerve fibers, either in tho white or gray matter, undergo a cer-

tain amount of change. In a longitudinal sectioii of the myel, especially

through the ventro-lateral columns, there Avere noticed marked changes
in the axis cylinders. In some cases they appeared uniformly swollen
their whole length, while in others there were varicose enlargements.
In the swollen portions there were frequently observed small vacuoles
which interrupted the continuity of the axis cylinder.

A certain amount of importance is attached to the neuroglia in acute

inflammation of the centralnervous system. The stimulus, which tends

toward the destruction of the nerve fibers and cells, favors the pi-oduc-

tion of neuroglia, and perhaps contributes, by the pressure resulting

from its increased growth, to the destructions of the nerve elements.

In the present Investigation the central nervous systems of rabbits

were mostly used because they could be obtained in a more perfectly

fresh or living condition, although a few favorable specimens of dogs'

brains were also utilized. Portions of the cerebrum (hippocampal

region), cerebellum, oblongata, and cervical myel were examined

after the tissue had been prepared by the methods already mentioned.

Of the specimens examined, those of the dogs showed perhaps the

more pronounced lesions, the less marked changes in the case of the

rabbits possibly being due to a slight weakening of the virus.

The well-known fact that the virus grows stronger during its passage

through a great many rabbits until it reaches what is known as the

" fixed" virus, would lead us to expect that from the first to the last

rabbit the virus as it increases in intensity would concomitantly

intensify the lesions.

In general, the pathological conditions incident to the congestion ot

the blood vessels and some of the other alterations dependent upon

inflammation, although to a lesser extent, were noted as described by

previous investigators. Of the portions of the brain examined, that

of the cerebellum showed less departure from the normal structure

than any of the other parts. The motor cells of the oblongata and the

myel in most instances showed a marked vacuolation of the cell body,

as did also those of the different layers of the cerebral cortex. This

vacuolated degeneration often appeared to have usurped the whole

cytoplasm and in some places to have dissolved the continuity ot the

cell boundary, giving it a very irregular and distorted outline. Cells

of this character and those showing a lesser degree of vacuolation were

invariably chromophobic, taking the stain but sbghtly.

The Golgi method, which brought out with great distinctness tlie

cell processes for their whole extent, showed numerous varicosities

occurring on either the dendrites or neurites. These were pa^'tmi-

larly noticeable on certain of the cells (sensory cells?) (fag. 6, i^i.

XXVIII) from the dorsal horn of the myel and appeared more pro-

nounced than certain similar varicosities which have been observed

on the processes of apparently normal cells.
•

,

The neuroglia cells seemed to be involved. Their processes in places

have become very considerably swollen, and the f^oUen areas as av e 1

as that of the cell body also show the extensively vacuolated condi-

tion. The meduUated nerve fibers of the central nervous sy^ten
f^^^^

showed, by the Weigert method, occasional ^^^^^osities a^^^^^

course but the fact that similar swellings are met mth m neivous tis

sue not supposed to be rabid would tend to weaken this characteristic
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as a pathognomonic sign. In some of tlio teased preparations some-
what more prouonnced swellings Avere noticed, M'hich might prove of

more value for diagnostic purposes.
The conditions noted seem to indicate that the true nervous lesions

were, in a measure at least, dependent upon circulatory changes, and
that siich changes causing an interference with the proi^er nutrition

of the parts effected the degeneration of the nerve elements, while, on
the other hand, there may be some ground for the belief that the
degeneration of the nerve cells due to some irritant is primary and
the vascular changes are secondary.
At this time the result of our investigations will not permit us to

say that we have found certain peculiar and constant changes in the
histology of the rabid nervous system which are absolutely charac-
teristic of that disease and none other; but we do believe that a his-

tological examination is useful in a negative way, since the absence of

the various lesions already enumerated, would strongly indicate the
absence of the disease.

ETIOLOGY.

Although rabies has become recognized as a specific disease, in which
the virus selects the nervous system as its most favorable location, its

specific agent or organism has not been demonstrated, although sev-
eral investigators have described minute granules in the brain sub-
stance which at first Avere thought to be the etiological factor, and
still others have found various forms of bacteria which were believed
to have a causal relation to this disease.

In the fall of 1892 one of us made a very large number of cultures
on alkaline agar, gelatin, and in bouillon from the brains of cattle
which died of rabies, and in the spring of 1893 they were repeated in
rabbits with the brains of produced cases of canine i-abies. The results
of these bacteriological investigations were negative, and the micro-
scopical examination of the brain tissue, both in a fresh condition and
in sections stained for bacteria, failed to reveal the presence of any
bacterial or protozoan bodies. It was thought, however, that perhaps
the failure to obtain results in these investigations was due to the
fact that the media used were not suited to the requirements of this
disease, and other media and methods of cultivation were planned,
but as yet we have tested but one of these, namely, the use of media
in which normal brain substance was used in place of meat or beef
extract in preparing the bouillon, agar, and gelatin. The results
were negative.
Two very interesting papers ^ on the etiologv of rabies have just

appeared, in which each author has found a different kind of organ-
ism as the supposed cause and has reproduced by inoculation a disease
which, in the mind of each of the investigators, was thought to be
rabies. Bruschettini considers the specific organism to be a bacillus
which he has isolated and with which the disease has been produced
experimentally by him. Memmo has found a fungus (Blastomycetes)
to be the etiological factor. He has located these organisms in the
brain, cerebro-spinal fluid, aqueous humor, stroma of the parotid
glands and the saliva. He finds the growth more favorable on acid
media and claims to have reproduced the disease from subcutaneous
mtm-abdoininal and subdural inoculations into guinea pigs, rabbits
and dogs. j. = ? j

2092l?lfSn
^' ^- Parasitenk. u. Infekt. Erste Abtheilung, XX,
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DESCRIPTION OF PLATES.

Plate XXVI.

Neuroglia cell from tho cervical region of the myel of rabbit No. .30. Numerous
vacuoles are shown in the cell body and in some of the irregularly .swollen proc-
esses. Drawn with a camera lucida. Zeiss. No. 4 compenBatiug ocular and
2 niiu. apochromatic objective. (Golgi method.)

Plate XXVII.

Nerve cells a a a (figs. 1 , 3, and 4) from the cortex of tho hippocampal region.
Brain of rabbit No. 2. Showing the presence of vacuoles and the gradual disin-
tegration of the cell body resulting from their increase, h b (figs. 3 and 4),
motor cells from tho oblongata of rabbit No. 2. The cell processes are distorted.

One of the lighter cells shows the pi-esence of vacuoles?; (fig. 5). Drawn with
the camera lucida. Zeiss. No. 4 compensating ocular and 2 mm. apochromatic
objective.

Plate XXVIII.

Figs. 1, 2, and 3 are cells from the dorsal horn of the myel of rabbit No. 28. The
cell processes show numerous small enlargements. Golgi method. Camera lucida.

Zeiss. No. 4 compensating ocular and 2 mm. apochxomatic objective.
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Neuroglia Cell.
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Fi§. I.

Nerve ills from brain and myel.
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Nerve Cells from Myel.





THE DETECTION OF TUBERCULOSIS IN CATTLE.

By Cooper Curtice, D. V. S., M. D.

The tnbei'culin test for tuberculosis has proven itself of such a Den-
efit to stock owners and is so easy of application when its details
are understood that a detailed presentation of the subject seems
advisable. With this information each stock owner may either test
his own cattle or employ a veterinarian, as most men favorably situ-
ated will do, and in the latter case be in a position to know whether
approved methods are pursued and correct deductions drawn from the
results obtained.
Such is the scarcity of competent, reliable veterinarians in many

sections of this country that it is impossible for stock owners to employ
one. Often the testing of but a few cows is desired, and the expense
of employing one from a distance is so great as to prove prohibitive
_

btock owners will when they are favorably situated find it to their
mteresu to employ specialists, owing to the necessities of trade and the
prevention of possible legal controversies. Competent veterinarians
are disinterested experts upon whose certificates the parties in trademay rely and their evidence will have greater weight with the court.
It 18 almost needless to add that strangers will accept from each otheronly certificates from honest, capable, qualified men, whose characters
are m a measure guaranteed either by the community in which thevreside or by the State or Federal Government ^
oi>T^ f

^^esenption is especially written for those owners who wisheither trom choice or compulsory circumstances to test their own cattleAn examination of a herd of cows for tuberculosis embraces-
"

indilit^S f """'^
^'\'} P"®^^^^ Pliysical condition of the

/2VTh^f.12''??°'"f ^^P-T'^^ly t^eir temperatures or body heat;

skin;
'^-J^^^^o^ of a specific agent called tuberculin beneath the

lifeiS^StS^t^i^^^^^^ ^-i-^ -

abSa^S^SS^S.''"" the presence or

DESCRIPTION OF INSTRUMENTS AND CHEMICALS, WITH METHODS OPRECORDING RESULTS.

t, xueio IS a so-called veterinarian's thermometer,
283
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which is larger than ilic pliysician's, but the size is frequently a dis-
advantage. The especially curved thermometers are more expensive
and oflfer no siDCcial advantages.

Inspectors who are constantly using thermometers should secure
from a half dozen to a dozen to save cost in purchase and to prevent
a sudden and annoying termination of the test through often una-
voidable breakage of the thermometer. When but 10 or 12 cattle are
to be tested, one or two thermometers are sufficient, but when 30 or
40 are to be tested, the simultaneous use of three or foui* will save
considerable time.^

A self-registering thermometer is one in which a constriction of the
caliber of the tube at the neck ijrevents the return of the mercury into
the bulb when the glass cools, unless it is intentionally shaken back.
Although the return of the mercury index in the stem is easily

effected, a description of the method will doubtless prove an aid to

maii}^ readei'S

:

Seize the stem of the thermometer between the thumb and fore-

fingers with its length at right angles to the forearm. Hold the hand
on its back and quickly turn it downward, holding the forearm stiff;,

ending with a snap and a slight throw of the hand. The mercury dis-

appears from the stem by the influence of the centrifugal motion and
the sudden arrest of the movement.

In a second method the stem is grasped with the bulb doAvnward
like a pen. A swift downward throw of the forearm with the wrist

immovable and sudden stop returns the mercury. The stop should

be sharp and snappy. It may be aided by striking the hand upon the

opposite fist or knee.
St/ringe.—The hypodermic syringe (PI. XXIX, fig. 1) suitable for

this use is like the ordinary physician's hypodermic, but larger and
stronger, and adapted and graduated for the more severe use intended

;

indeed, the physician's aspirator makes an admirable though rather

large substitute.

A good syringe should have the graduation plainly marked either

on the glass cylinder or on the piston rod, and preferably in the

metric system. The English system is about the only one in use in

this country and must bo used until instrument makers place upon

the market syringes graduated in the Continental or European sys-

tem. The capacity of the syringe should be about 5 c. c. , or 2 drams, if

intended for two or three doses, or about 3 c. c, or 1 dram, if intended

for one dose.

One style of syringe, costing about $3, has a jam nut running on a

graduated piston rod, which maybe used to divide the fluid taken into

the syringe into the appropriate doses by setting and resetting the nut.

This device saves recharging. Some prefer, however, to charge wiih

but one dose at a time. The cylinder should have either straight

arms at the top or large thumb rings as in the figure.

The packings of a syringe are xisually leather. It is said that

asbestus is now being used. Should this material prove an eflacient

packing it will be of great value, as sterilizing liquids which soon

destroy the elasticity of leather would have no effect on it. The pack-

ings should always work snugly and smoothly, and washers should be

frequently replaced. All should be kept well soaked mth carbolized

oil.

TheiTOometers cost from $9 per dozen upward. A good serviceable tb.ermome-

ter which is certified to be accurate withm the limits specified for

about $1. They may be purchased with other glassware at any city drug store.
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The needle should be about 2 inches in length, strong, and made of

steel; iron will bend and its soft point dulls too quiclcly. The caliber

should be sufficiently large to permit the easy flow of a glycerin

preparation of tubercuUn in cold weather. Extra points should be pro-

vided witli each syringe, as they dull easily. The points should be

used only when sharp, otherwise great resistance by the cattle may
be expected.
To fully charge the syringe some of the fluid is drawn in, the

syringe inverted, the piston still further withdrawn to clear the

needle, and the piston then pushed in to expel the air until the fluid

appears at the end of the needle. The remainder of the dose may
then be drawn into the sja-inge without air.

TubercuUn.—The material with which cattle are injected in the test

for tuberculosis is called Tuberculinum Kochii. It is made by differ-

ent firms and placed upon the market under their names, and each
brand seems to vary somewhat in appearance and effects, but not so

materially as to seriously change the results. One great difference is

in the character of diluent used. When it is put up in a dose ready
for use the original material is diluted with glycerin or carbolized
water. When preliminary preparation is required 0.5 per cent car-
bolized sterilized water should be added to it, usually in the propor-
tion of 1 part tuberculin, 9 parts 0.5 per cent carbolized solution.
The amount of necessary dilution is one of the great factors in making
a difference in price.

The tuberculin manufactured by this Bureau is diluted with glyc-
erin solution so that 2 c. c. may be given for each dose. This
tuberculin is used in State work by boards of health and cattle com-
missioners, but is not distributed to individual veterinarians or cattle
OAvners and can not be bought on the market.

Since the public will appreciate the necessity for purity and will
desire a reliable, guaranteed article, it would seem politic for the dif-
erent experimental stations to undertake the manufacture of tuber-
culin and distribute it to farmers at a slight advance upon the cost
price; or, if they so decide, distribute it free of cost when the inspec-
tion is to be done under the supervision of an approved inspector.
There are at present but few firms dispensing tuberculin in this

country whose advertisements are available: Victor Koechl & Co., 79
Murray street. New York, agents for Libbertz's T. Kochii and Lucius
& Bruning's tuberculin ; Pasteur Anthrax Vaccine Company (Limited)

,

No. 56 Fifth avenue, Chicago, agents for tuberculin from Pasteur
laboratory, Paris; New York Biological and Vaccinal Institute in
Pasteur Institute Building, No. 1 West Ninety-seventh street. New
York; and the Oakland Chemical Company, No. 465 West Broadway
New York, who probably manufacture their own material.

'

The price of tuberculin per dose varies greatly. OAving in part to
the tariff and in part to the percentage of profit to dealers, the Euro-
pean brand costs more here than there. The Libbertz variety costs
here $4 for each 5 c. c, or 20 cents for each 0.25 c. c. dose. HoVever
Krai I, Kleiner Ring 11, Prague, Austria, advertised (1895) 10 c. c. of
tuberculin at 10 shillings, which is about $2.50. The German price

aMslld
cheapness at which tuberculin can there be made

When the dose is put up for immediate use there is probably smallchance tor reduction in the prices. There is an advantage to be
I?'''?!

^indiluted tuberculin. In practice it has beenfound that two drops, or 0. 12 c. c. doses, of Libbertz tuberculin diluted
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in Iho ono-half of 1 per cent carbolized solution to a 10 per cent solu-
tion j^ives good results on first injections. Some inspectors claim good
results fi-om even smaller quantities, T)ut the complete efticiency of the
latter has not been demonstrated, and it seems best to adopt diminished
doses very cautiously, thus preventing a decrease in the reliability of
the diagnosis.

In this connection too much stress can not be laid upon the unknown
strength of various manufactures of tuberculin, for their use alone
will enable a comparison to be made Avith known standards. Since
the formuhi) for making and the assumed means of testing the strength
are Avell known to makers, it is not likely that various brands mate-
rially differ.

The undiluted material is, therefore, mnch the cheaper. Work is

also mncli more satisfactory when the character and quantity of the
diluent, as well as the amount of the standard article, are known.

In using the Libbertz material as a standard, the wi-iter does so
with no disparagement of other brands. It is the oldest on the market
and has been most used by himself and others, thus offering the only
available unit of comparison.

Bottles, graduates, and pipettes.—Where only a few cattle are to be
tested no extra bottles are required. The syringe may be used to
measure the liquids, the tuberculin be dropped from the stoj^i^er, and
teacups be used for containers.
When an inspector uses an outfit daily a wide-mouthed, glass-capped

(PL XXIX, fig, 7) or stoi)pered 2-ounce bottle is a great convenience.
In the absence of this a wide-mouthed bottle with cotton-batting plugs
or cork stoppers will suffice.

An ordinary medicine dropper (PL XXIX, fig. 6) may be used for
counting drops. The greatest care should be taken in keeping the
dropper sterile, otherwise each time it is put in the main bottle of

tuberculin it may carry contaminating germs which will destroy the
usefulness of the tuberculin. With sufficient expertness in dropping
medicine from a bottle such should be done, as there is then very little

probability of contaminating its contents.

A metric fluid measure or graduate (PL XXIX, fig. 5) is necessary
in daily practice. One containing 10 c. c. will answer foi all ordinary

purposes. As these are not alwa3^s accessible the common 2-ounce

druggist's graduates, subdivided into one-half drams, will answer.

Volumes indicated in the metric system can be converted into the

English, system by recollecting that there are about 32 c. e. in 1 ounce.

Little else is needed save tin dishes or porcelain bowls for the car-

bolic solution, a,nd perhaps bottles for holding the carbolic disinfect-

ants prepared for immediate xise.

Lanterns.—Some part of the work, especially in the short wint<^r

days, must be done before daylight or after dark. Often stables are

dark. While lanterns are to be found at every farmhouse, it is well

to assure plenty of light for seeing the obscure thread of mercury in

the thermometers. Professional inspectors should provide at least

one suitable lantern. The variety with the reflector and dashboard

attachment, serviceable for hanging on boards, etc., is best. Great

care should be taken in holding these around the cows. When inject-

ing it is best to have the lantern separated from the cow under treat-

ment by at least the cow next her.

Marking implements.—Fsn-mers are so familiar with their cattle

that for them no method of external marking is necessar3^ When
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strangers inspect herds they must either studj^ the cjittle so that they

may be remembered or attach some distinguishing tag. The best

device seems to be either the flat nietal band in tlio ear or a metal

tag so attached by a ring to the upper border of the ear that it hangs
in'tho shell with the lettering in full view. This is necessary because
of the importance of permanently fixing the individual records to the

proper cows and thus preventing serious inistakes. Tlio hog-ringei-s

and round rings found on the market ai-e convenient affairs with which
to attach the tag.

Disinfection.—The materials and apparatus noeessarj^ for disinfec-

tion in this operation are very simi)le. The necessary materials are
heat, water, pure carbolic acid, absolute alcohol, and jjossibly corrosive
siiblimate. The water and heat are at every farmhouse, carbolic acid
and corrosive sublimate can be bought at any drug store. The ves-
sels used shoiild be carefully cleaned and then disinfected by boiling in
water five or ten minutes.
The syringe may bo disinfected by drawing into it at top and bottom

absolute alcohol or a 5 per cent solution of carbolic acid, after first

rinsing with water and jDutting it into some of the disinfecting fluid
and leaving it about an houi-. It should then be rinsed with boiled
water and is i-eady for use. If previously sterilized, simple rinsing of
the syringe in boiled water before iising is sufficient. The needles
should be emptied of water and dried, and the fine wire that accompa-
nies each syringe be inserted in each needle before putting awa}^
When disinfection is practiced during injection, an assistant should

carry a small bottle of the 5 per cent carbolic solution in which to wash
the point after each insertion.

To make 5 per cent carbolic acid solution use 1 c. c. of acid crystals
to 19 c. c. of boiling water or 1 dram of acid to 2^ ounces of boiling
water. Hot water dissolves the acid more quicldy than cold.
When necessary to dilute tuberculin use a one-half of 1 per cent

carbolic solution in boiled water. This may be made by taking 1
part of the newly prepared 5 per cent solution and adding -1 parts of
boiled water, then adding an equal volume of the latter, or it Avill suf-
fice to put 10 drops of acid to each 2 ounces of boiled water. Unused
tuberculin, or that which is suspected of being contaminated, may be
sterilized by inserting its container and stopper in Avarm water, and
X)ermitting the water to come to a boiling temperature for five min-
utes. The bottle should then be stoppered and sealed with paraffin
or wax. Avoid suddenly plunging the container into hot water.
For disinfecting the skin at the point of injection either use abso-

lute alcohol or 1 part corrosive sublimate to 1,000 parts of water
1 he latter should bo handled in glass bottles or earthenware dishes
Either have the desired quantity of corrosive sublimate Aveighed outm convenient packages by the druggist or buy the prepared sublimate
tablets. One of the tablets is usually used to a pint of water It is
always best to Avash the hands in this solution before injeetino- Dis-
solve the tablets or powders in hot water, and remember that they are
poisonous and should not be left around within reach of children

ir care is taken m disinfection or sterilization of the syringe needleand fluid for injection, little or no trouble may be expected from anomission to disinfect the skin at the point of puncture. Many opera-
tors, however, advise such disinfection, and when employed the hairsshould be closely clipped over a space of about 4 square inches Thisspot should be thoroughly AvetAYith the disinfectant a half hour before
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and also immediately preceding the injection. The hands should also
be carefully disinfected each time after touching other than sterilized
objects.

Treatment of cattle.—Handle the cattle quietly and allow them to
cool off if driven far on a hot day, or when suffering from the noon-
day heat. Before beginning the preliminary temperature test the
cattle should bo put in their accustomed places in the stables, and if

afterwards released must be returned to the same place. This Avill

avoid confusion in recording the notes of tests.

Feeding.—Feeding may occasion a slight rise in body heat, but this
is so slight that the cattle may be fed as usual.

Watering.—Watering may produce a decrease in body heat of
from 1° to 3° F. No large volumes of cold water should be permitted
from the sixth hour after the injection until the inspection is com-
pleted. When the cattle have been accustomed to water standing
constantly before them, it should not be Avithheld. When they are
watered before taking the preliminary temperature, it must be expected
that they may be found from 1° to 3° F. below normal, and a subse-
quent rise of this amount after the injection within normal limits can
not be regarded as being caused by the tuberculin.

Pasture.—In summer time, when the cattle are accustomed to go to

pasture after milking, there seems to be no good reason why thc}^ can
not be released from the time of injection until about a half hour
before the time selected for taking the first temperature, say about
eight hoiirs after injection.

Milking.—The milking should proceed as usual. In healthy herds

the quantity will be but slightly diminished, or only so much as may
be accounted for by the irritation and the loss of the succulent pastur-

age and the accustomed water. Some owners i-emedy this by cutting

green fodder, such as corn, rye, or clover, and by watering occasionally

with lukewarm water. When fevers are excited in tuberculous cattle,

the loss in milk production is considerable.

Stables.—In fly time it will be advisable to darken the stables on

account of the incessant tail switching. The stable should always be

well ventilated, and in summer time be as cool as possible. The
manure should be removed before each taking of temperature.

Provision for recording tests.—A careful and systematic record

should be made and preserved in a notebook of ample size, and this

record should include the number or name, history, age, breed, weight,

condition, times of testing, and temperature of each cow, as well as

the amount of tuberculin injected.

Time of testing.—Any portion of the year is suitable, excepting the

extremely hot weather, for making the test. The nighttime is theo-

retically the best time of the day for observing the temperature of

the animal, because it is then most constant, but daylight is practically

indispensable for most of the test.

Many inspectors advise that the temperature should be taken each

hour or two throughout the day of injection. This method is very

satisfactory, but it unnecessarily confines and worries the cattle. One

careful temperature record at 4 p. m. and another just before injec-

tion seems to serve every practical purpose.
• 4. ^, -n

The time of the injection, preferably in the evening, is at the wiu

of the operator and depends largely upon the character of the tuber-

culin used. Seven or 8 p. m. is the best for that manufactured by this

Bureau: 10 p. m. seems a good time to use the Libbertz variety of

Koch's tuberculin when the dose is 0. 25 cc. Temperature taking after
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injection luay begin at G or 7 o'clock of the following niorning, or in

eleven and eiglit hours, respectively, after the use of each variety. The
temperature should be taken every two hours, or, better, hourly, until

twenty to twenty-four hours have elapsed from the time of injection.

All "cattle except those manifestly too ill should be tested. Even
cattle in the last stages of pregnancy do not seem to react from the

injection unless they are tuberculous. When the preliminary tem-
perature is above 104°, the animal maybe temporarily passed, or, if it

is suspected that the high tempex'atui'e is due to a tubercular condition,
it may also be injected.

Order ofprocedure.—It will be found convenient and conducive to

success to observe the following order in making tuberculin tests:

1. Confine and mark the cattle.

2. Take the preliminary temperature each two hours on the day of
injection.^

3. Inject the tuberculin.
4. Take temperatures from 6 a. m. to 6 p. m. of the following day,

or until there is no rise of temperature and the normal level has been
resumed.

Method of testing.—The temperature of cattle, as well as all other of
the lower animals, is taken within the rectum. A few minutes before
beginning all the cattle should be made to stand so that they will have
time to unload the rectum before the thei'mometer is inserted. Often
the animal appears about to strain, and time maybe gained by raising
the tail and irritating the mucous membrane with the thermometer.
This stimulates peristalsis and hastens the motion. Before inserting
the thermometer make sure that the mercury stands below 97° F.
Always look at it just before inserting. By following a fixed rule the
work becomes more automatic and greater accuracy is obtained. Suc-
cess depends in large part upon the mechanical proficiency attained,
_
With the left hand firmly but gently grasp the cow's tail about 9

inches from its root; lift it slowly just high enough to permit access to
the anus. Move quietly and with deliberation, as much depends on
quiet treatment.
The bulb and lower part of the thermometer may be moistened with

sabva, lard, glycerin, oil, or vaseline to prevent its sticking to the
mucous membrane. When inserting the thermometer, avoid catching
it in a fold of mucous membrane by changing its direction either to one
sid e or upward or downward, as the occasion requires. Push it into the
rectum until about an inch projects; this will permit easy withdrawal
and yet escape the swinging motion of the cow's tail when the latter is
released bhould the thermometer slip inside, recover it by insertint'
either the first two fingers or the entire hand. Often slowly raisin^
the tail and waiting until the sphincter muscles relax brings the a'lass
into sight. "

The thermometer should remain in position three minutes, althouo-htwo minutes often sufBce for full registration if the anus is well closc^^l

th/v^^wf'
°'

""T^
*1^6™oj^^ters are used, insert the second and

rpinvn
t^ie respective cows before returning to the first; then read,record, and insert m rotation. The thermometers and hands shouldbe cleansed after each withdrawal.

»uuuiu

In taking temperatures some cattle may kick, iumn from side toside buck, or draw in their tails. They are usua ifiZe ^na' eL^^m Btanchion̂ and_when tolerably clos/toge^^

A I 10
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been aecustomod to gouLlo ti-eatiuout. Tlio oi^emtoi- should stand
directly back of tho cow, lean .si if^litly forward, and at a sufficient dis-
tance to escape harm from Icicking, but not far cnougli away to Avork
at arm's length. Kicking cows may bo tied, but this is usually nnnec-
essary. Tho assistant should bo one of tho milkers. Ilis duty v.ilh
tlie more restless cows should be to stand at tho right of tlie cow,
placing the left hand on the riglit hip, and witli the right smootli Ihe
udder and strip the teat as if milking while the operator inserts
tho thermometer. This act nsnally quiets tho cow. Occasionally one
must bo summarily dealt with each time approached. The assistant
should hold her head lirmlj', by inserting his thumb and fingers in the
nostrils.

To i)i'event breakage of thermometers when testing calves greater
care must be exercised than with cows. Usually they should be tested
singly, holding the calf's tail close upon the thermometer after it is in
position.

Injecting.—When the syringe is filled, the proper dose set, and the
last bubble of air expelled, the operator should take his place by
the right shoulder of the cow, or on the side opposite to that in which
he intends to inject. Reaching over the cow with the left hand, he
must pinch the skin firmly at the chosen point with the left thumb
and forefinger. With the syringe resting in his right palm, the needle
between the thumb and forefinger, he pierces the skin with a quick
thrust, retaining hold of the folded skin with the left hand. The pis-

ton is taken in the right hand and the contents of the syringe slowly

inti'oduced.

To avoid raishaj), it is better to slightly lean against the cow and rest

the elbows upon her body. If she is confined in a stanchion, no assist-

ance will be necessary, but if tied it is often necessary for an assistant

to hold her by the nose. Few cattle resist when sharp-pointed needles

are used. Manj^ operators i^refer to stand on the side upon which
they inject, following the same course as when standing upon the

opposite side of the animal. They run the risk of being hit by the

head or 'kicked, and of having the cow draw away, all of which is

avoided by taking a position on the side opposite to that in which the

injection is made.
There seems to be little difference what place is chosen for injection.

Operators choose the point over the shoulder blade where the skin is

thick, or in the neck before the shoulder, or behind the shoulder, over

the heart, or in tho flank, and have equally good results. The writer

prefers the location over the shoulder blade, as it is a A-ery safe i^lace,

there is little subcutaneous fat, and the pressure exerted by the tense

skin seems to facilitate absorption of the injected substance. Bulls

rarely kick, but when any. trouble is to be expected from getting

too near their heads a flank should be selected for the injection.

InterpreMion of results.— Fhe detection of tuberculosis in cattle by
tuberculin depends upon the characteristic elevation of teuiperature

produced in a tuberculous cow Avithin a limited period after injection.

In determining that an abnormal rise in temperature has taken place

due allowance must be made for variations Avithin the normal range

of temperature and for those produced by causes other than the

injection of tuberculin. The elevation produced by the latter usually

ranges from below 102.5° F. to over 104° F., beginning from eight to

twelve hours after injection and lasting from ten to twenty hours or

more. The elevation is so decided that there is little difliculty in

knoAving that an unusual reaction has been produced.
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Tlio method of making cliarts of toniponiiures slio\yii in PI. XXX
is very satisfactoiy and greatly assists in deciding whicli animals are

tuberculous. The degrees are represented as spaced ofl; on the verti-

cal lines. The time of taki ng the temperature is represented by setting

these vertical lines at equal distances apart. The lines are numbered
at the top to show the time since injection, and at the bottom in

Roman characters to show the time of day. In making charts points

are selected on tlie vertical lines which correspond to the temperature
at the time of injection, and connecting lines are drawn. These lines

make what is called "the temi^erature cnrve," and this curve is most
pronounced Avhen the times of observation are closest together. Two
tables are shown, so that the degrees between 100° and 107° F. are
repeated twice. In the upper table is shown the temperature of live

COAVS and in the lower part that of ten cows (two entire herds).
The great difference in height in the upper plate between the line

numbered 77 and those in the group at the bottom is apparent. ISTo.

77 Avas slaughtered and was tuberculous. The lower plate shows that
the temperature of four (Nos. 96, 87, 91, and 68) rose above 104° F.
They were killed and found tuberculous. The temx)erature of the
remainder ran closelj^ together, and the cows were probably all health}'-.

They were not killed.

Not all herds give so well-defined reaction as these, because in many
herds some minor troubles may exist which will cause an elevation of
temperature a little above the normal, and because the normal range
is Avider where there are more cattle. Cows m&y in the last stages of
pregnancy reach 104° F. Some healthy cows may reach as high as
103.3° F. After feeding they may range as high as 102.6° F. If
when the temperatures are platted they Show a decided elevation for
some hours above 104° F. and the curve resembles others which have
risen, they may be safely regarded as tuberculous. If the curve
departs in a marked degree from the general shape of other curves,
it may be regarded with suspicion.
There are occasionally cows suffering from tuberculosis Avhich give

but a low curve of reaction, or but a slight continued elevation.
Phj^sical diagnosis will detect some of these, especially if tuberculosis
IS prese^nt in other cattle of the same herd.

PI. XXXI, Plat IV shoAvs the temperature of a feAV cattle which
seem to have had a rise of temperature, but Avhich Avere not found
to be tuberculous when slaughtered. The curves delineated departm a marked degree from those of Plats I and II.

^

XXXI, Plat III are shoAvn temperatures of tuberculous coaa^s
which departed from the usual rule.^
The folloAving tables are taken from actual dairy inspection AA'ork

and are those which are delineated in Plats I and II, PI. XXIx!
' Curve 23 was from a cow whose temperature on the preceding day was 104° Fat 4 and 10 p. m. evidently due to inflammation of tlie ndder. Curves 340 and 3-n

hMvf m^^^u.^HJ^
calf and which were included in the Sold-ers' Homo

tlfn+\™i f
Tuberculosis). Curves 33 and 108 were from cows

S m.f of inf
«laugl^tei;ed. Curve 175 is suspicious and was from a herd in which

\i o •
\ead proved tuberculous. Curve 23, recorded by Dr. Pa-e, Avas killed

of m cr^iv^i •
^

'^"'l^^'"^^
^^•"'^ These ciirves are°tl e^ a or tv

curvls
^^''^P*'""'' ^'^^"^^ o^^i- -00 cases, and differ widely from the typical
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These dairies coutainod no extremely bad cases, as proved by post-
mortem examinations. One, however, contained cows which dissem-
inated the germs from their lungs and were a standing menace to
others. They were of the character which every farmer should shun,
either for purchase or for retention in his herd.

Herd No. 6, injected loith 2 c. c. Bureau ttiberculinat JO 'p. vi. October 22.

No
of

cow.

Ago
(years).

Breed. Time in
herd.

Pregnant.

Temperatures taken October 22 and 23, 1894.

Time before. Hours after injection.

4 p.m. 9 p. m. 8 10 12 14 10
{

18

74
75
76
77
78

10
11
13
8
10

Native.
....do...
....do...
....do...
....do...

1 month . .

.

5 months
1 month
1 year
1 month... Calf by

side.

100.8
101
101
101.7
101.2

100
100.8
100.2
101.2
100.8

100.7
100.8
100
101
101

101
101
100.0
102.4
103 .

1

100.8
100.8
100.

«

105.0
101.2

101.2
101.4
101
lOU.O
101.6

101 ilOl.S

101.2101.7
101.2101.8
106 il05
101.4101.6

Herd No. 6, injected with 2 c. c. Bureau tuberculin at 10 x). m. October 23.

Age
(years).

9

10
10
9

10
9

Breed.

Native.
...do...
.--_do-.
.---do.,
.--.do--
.— do--,
-..do...
.---do--— -do--
.---do--

Time in
herd.

6 months
5 years...
2 years..
6 years..
9 years..
10 years.
3 months
2 years...
10 months
7 years.

Pregnant.

9 months.

Temperatures taken October 23 and 24, 1894.

Time before. Hours after injection.

4p. m. 10 p.m. 8 10 12 14 16 18

101.8 101.4 101.6 102.9 103.3 105.6
1

106.6 105.3
101.4 99.6 102.4 104.6 105.6 106.8 100 107
101.4 101.4 101 101 100.6 101.5 101.5 101.2
102.8 105 102.2 101.9 101 101.7 101.8 101.6

101 101.4 102.2 104.5 105.5 106.6 100.6 106.6
101.4 101.2 102.2 102.8 103.4 104.4 104.5 104.6
101.6 101.4 101.6 101.5 101.3 101.2 101. G 101.2

102.3 101.8 101.8 101.4 101.5 101.7 102 101.6

101.6 101 101.5 101.2 101.4 101.2 101.4 101.6

101.4 101.2 101.6 101.8 101.6 101.6 101.9 101.2

a Left hind quarter of udder small and hard, with but little milk.

b This cow was due to calve; no milk.

The following post-mortem notes taken by Dr. Theobald Smith are

inserted to show the character of lesion accompanjdng the observed

elevations of temperature

:

No. 77 of herd 5. Weight, 850 pounds. Age, 8 years. Killed October 29, 1894.

Animal fat.
^ , . i-j. a

Left bronchial gland about twice normal size, and contained a softened, caseous

focus 1 by three-fourths inch in diameter. Adjoining this a one-half inch focus

not yet softened. In the periphery about 12J-inch, necrotic, partly softened foci.

Remaining gland tissue not hyperplastic.
, , ,

"
. *

Several mesenteric glands contained each a worm tubercle consisting of a mor-

tar-like, brittle, rather dry mass embedded in the gland tissue.

No. 87 of herd 6. Weight, 800 pounds. Age, 0 years. Killed November 2 18J4.

Left haie of udder fii-mer and smaller than right. On section no milk flows;

tissue denser. From amall and large ducts masses of a grayish pasty consistency

were forced by slight pressure.
, . . , • ;„ ^i„~

The first dorsal mediastinal gland 8 by 3 by U inches
.^f

s
^"fg^^^^^^.^-S

On section there was uniform pinkish gray tuberculous

minute necrotic points and lines forming an incomplete l^^t^of^^,- 7^^,,^^^^^^^^
glands of the chain each contained a small focus. In gland at level of bifurcation

one minute recent focus. In gland at level right supernumerary bronchus a one-

fourth inch slightly necrosed focus. ^ . , ^ , „ „„„ „ f^^„^ i,.^ o

In about the center of caudal lobe of right lung there.was a focus 2 by 3 inches,



DETECTION OF TUBERCULOSIS IN CATTLE. 293

consisting of a central cavity and a dense infiltrated zone. The cavity was 1 to

1 i inches in diameter and contained yellowish flakes suspended in some fluid.

The surrounding recent infiltration was from one-half to 1 inch thick. No dis-

charge into bronchi evident.

No. SS of herd 0. Weight, TaO pounds. Age, 9 years. Killed October 29, 1894.

The first dorsal mediastinal gland contained a focus 1 by 1 by 8 inches, consisting

of crowded one-eighth to one-fourth inch soft, cheesy foci. The next gland, about 1

inch in diameter, was entirely permeated by such foci. One of the cephalic glands
of the series contained a one-half inch focus with recent necrosis. Left bronchial
gland about normal in size, contained a one-half inch necrosed but firm focus.

Adliesion of ventral lobe of liver to diaphragm. In the caudal margin of this

lobe there was an abscess about three-fourths inch in diameter with thick-walled
capsule containing pus. A fatty area on border adjoining this abscess. Near the
margin of this lobe a depressed cicatricial line. In the main lobe of liver near
caudal margin, 1 inch from gall bladder, a second abscess projecting above surface.

Pus offensive in odor. A third abscess about three-fourths inch in diameter was
near middle of liver.

In six mesenteric glands there were worm tubercles, consisting of mortar-like
masses one-fourth to three-eighths inch diameter.
Uterus nearly normal in size. Horns contain a small quantity of blood-stained

fluid. Neck sprinkled with minute ecchymoses.
No. 91 of herd 6. Weight, 700 pounds. Age, 9 years. Killed October 30, 1894.
In first dorsal mediastinal gland, slightly enlarged, there were a considerable

number of yellow foci up to three-sixteenths inch in diameter projecting above cut
surface; calcareous particles centrallj'. In a second small gland one such focus
and in one of the upper series about six 1-inch foci.

Liings: Right ventral and azygos lobe firmly adherent to diaphragm and to peri-
cardium. In left caudal lobe a tuberculous focus of irregular outline, probably 2
inches across, consisting of a completely caseous focus and a hepatized region
containing dilated air tubes choked with yellowish mucopus. Whether the soft-
ened focus communicated with bronchus was not determined, though this is prob-
ably the case. The mouths of the bronchi of this lobe contained only foam.
Embedded in azygos lobe was a mass of cartilaginous firmness and covered with

connective tissue where it was adherent to diaphragm. It contained one one-half
inch cavity filled with an earthy-looking, bulby, offensive fltiid mass.
Pericardium firmly adherent to left ventricle of heart.
Ventral lobe of liver adherent to diaphragm. Considerable inflammatory adhe-

sion of second stomach to diaphragm. Foreign body not traced. Some wires
removed from stomach. Mesenteric glands generally slightly larger than normal.
In three of them were a few one-eighth inch yellow tuberculous foci like those in
mediastinal gland.
No. 93 of herds. Weight, 700 pounds. Age, 10 years. Killed November 1, 1894.
In the first dorsal mediastinal gland, about twice the normal size, the central

half was occupied by a focus 3 by one-half by one-half inch made of multiple
small, yellow foci intermingled with a few larger somewhat softened foci. The
tip ot the gland was occupied by a small recent focus.
In right caudal lobe on the lateral margin, about 7 inches from caudal tip, wasa triangular focus (about 1 inch to a side) with the pleura thickened and coveredwith connective tissue shreds. On section the focus was found to be composed ofa unitormly tuberculous mass in which necrosis was general. A second smalltocus was contiguous to it. No discharge into a bronchus
Extensive adhesion of convex surface of liver to diaphragm.

THE DISPOSAL OF TUBERCULOUS CATTLE.

The disposition to be made of tuberculous cattle is an important
question, whether considered from the standpoint of the Federal and
btate government or of the cattle owner, and should be thoroughly
planned by all concerned before proceeding to extremes in any dfrec-

There are three classes of dairies: First, city milk dairies—tiiose in

rssentinm.i''""r
^^.^^^antly changing; sLond, those which aessentially breeding dairies, but make milk and butter; and third theordinary general-purpose dairy. '

'
'
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The brootlmg daiiy in llio ono upon wliich most work must Ijo ex-
I)8ndocl, tlie quo ouAvliicli tlio greatest loss may fall, and the one most
qnicldy recuperating losses.

In jnauy of our largo herds it is very desirable to keep the particular
strain of blood embodied in the various Avell-known features of form,
color, beef, milk, and butter fat production before entirely exterminat-
ing tlio tuberculous cattle.

In our largo city dairies tho presence of ono or more tuberculous
cows is far too common, but these are soon killed and are replaced by
healthy stock. Over these i^eriodic watch must be kei)t.

It is found on post-mortem examination that a few of tho reacting
cattle are in bad beef condition. Many may give ofO germs through
the trachea and drooling saliva. By milk exi^eriments it is proven
that a foAV give oif tubercle bacilli in their milk. While most of the
cattle may therefore bo regarded as of no x>ositive immediate damage
to the milk supply, but prospectively so, a few are absolutely dan-
gerous. Some may in addition afford positive menace to the health

of the other unaffected cattle and to the health of human beings
through the germs contained in the floating dust. Unfortunately,

there is no means of separating the dangerous from the nondanger-
ons tnberculoiis cattle, and all must be considered dangerous.

In view of the desire felt by farmers to cleanse their herds with the

least loss, and of the obligations to the public both in the exchange of

animals and the sale ot products, and also of the desirability of pre-

serving certain strains of well-known and productive blood, tho fol-

lowing course is i3roposed:

Carefully test the herd Avith tuberculin. If it contains a single

tuberculous animal

—

'

1. Sepai'ate the tuberculous from the sound animals. Isolate them
in different i^astures and stables.

2. If there is some doubt as to the reaction or the amount of tuber-

culosis is questionable, either save for a retest or fatten and have the

cattle slaughtered for beef, with the understanding that if the internal
' organs are tuberculous the meat is to be condemned. Though the lay-

man may find nothing, the disease is present in more than 95 per cent

of reacting animals, and would be found by an expert. According io

good authority, however, much of this meat is not to be condemned. ^

3. Disinfect the stable with a 1 : 1,000 solution of corrosive subli-

mate after thoroughly cleansing the mangers, stanchions, ceilings, and

floors, and then Avhitewash it throughout.

4. Have the reacting cattle thoroughly examined physically and kill

those not passing physical tests unless retained for breeders. If very

valuable cattle are pregnant at the time of testing and it is desirable

to raise the calf, the cows may be used as breeders, especially if the

calves are themselves tested after birth.

5. Continue to breed from the valuable cows, and as soon as a calf

is dropped remove it to uninfected quarters, and either put it to an-

other cow or put it on the sterilized milk from its tuberculous dam.

The risk of leaving the suckling with tho dam for tho first day or two

may well be taken, provided her udder seems to be sound.

G. Sterilize all the milk from reacting cows by heating it to T(.() i'.

for ten minutes for all uses.

'The regulations of tho Department of Agricnltnre, issued Jnne 14. 189.i. direct

tho condemnation of carcasses affected with "extensive or generahzed tuber-

culosis."
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7 Calculate closely' tlio dUToronco iu. tho bvceding, llie probable

meat and tho milk values' of tlio cattle, and dispose of tliem either b}^

slaughter before or after fattening or by retention as breeders, or as

producers of milk to bo sold only when sterilized, and as such.

8 After six mouths, retest tho herd and again separate as before.

Each time tlio herd is tested fewer cattle will react, until witliin two

or three years a now uninfected herd will liavo grown from tho old one.

9. Particular care should bo taken with the infected stable in at

least weekly cleansing and disinfecting all its parts. Sprinkling tho

floor with water before sweeping is advisable, and Avill prevent tho

raising of dust.

In following such a course as the one outlined tho farmer will incur

a minimum of expense. If, as is the better way, the public steps in

to share the loss and eradicate the disease, it is possible that an
entirely difEerent mode of procedure will be found better.

DESCRIPTION OF PLATES.

Plate XXIX.

Fig. 1. Hj-podermic sj-riuge.

2. Clinical thermometer.
3. Sample bottle of Bureau tuberculin.
4. Sample bottle of Libbertz's tuberculin.
5. Metric graduate, holding 10 c. c.

G. Pipette with rubber cap, used for dropper.
7. Glass-caiDped bottle, used for container.

Plate XXX.

Plat I. Test temperature curves of 5 cows, all those of herd ISTo. 5. No. 77 was
tuberculous.

II. Test temperature curves of 10 cows, all of herd No. 6. Nos. 87, 88, 91,

and 96 were tuberculous.

Plate XXXI.

Plat III. Six temperatiu'e curves of tuberculous cattle which depart from the
usual form. These are the exceptions.

rV. Seven temperature curves of uontuberculous cattle. Nos. 33 and 108
were not slaughtered. These are the majority of such cases in over
200 tests.

' In nearly all States there is a law against the sale of diseased cattle and of
their milk. In most States tuberculosis is designated by law as a c:ntagious or
infectious disease. Cattle affected by tuberculosis in the least degree are diseased
and milk coming from them is from diseased cattle.
Tuberculous cattle must not be sold. Since pasteurization or sterilization of

milk from tuberculous cows prevents spread of disease, it would seem that such
pasteurized milk, being no longer harmful, might be sold by common consent,
when the seller makes Imown its nature. Since authorities declare that meat
from cattle with but few tubercles in their viscera is harmless, it would seem that
such meat can not be considered as diseased. The sale of condemned animals to
the butcher should not bo completed until their exact condition as regards tubercle
IS learned after slaughter. The slaughter should take place in the presence of
health authorities, their representatives, or of other competent disinterested
witnesses, thus shielding the owner and tho butcher from imputations of selling
diseased meat from condemned cattle. While the driving of tuberculous cattle
over the highways causes practically little danger to others, such cattle when
driven should be kept entirely separate.
Federal regulations issued by the Secretary of Agriculture December 13. 189.")

require that animals affected with tuberculosis shall not enter into interstate
trade, ^nt" «tockyards, or other places where animals arc handled for interstate
tiade. Loth tho Federal regulations and the State regulations should bo carefull

v

observed in all instances.





CREAMERIES OR BUTTER FACTORIES; ADVAN-

TAGES. LOCATION, ORGANIZATION,

AND EQUIPMENT.

By Henry E. Alvord, C. B.,

Chief of Dairy Division.

The system of making butter in creameries or factories is in many
respects a vast improvement over the ordinary farm-dairy practice.
Where the conditions are favorable, a well-managed creamery is a
source of profit to the farmers of the neighborhood and a real bless-
ing to their families. But favorable conditions do not always pre-
vail by any means, and many communities have suffered serious loss
as the result of not making a thorough study of the subject before
embarking in the creamery enterprise. The question of starting a
creamery has two sides to it, and both should be fairly considered.
Although this matter has been frequently and exhaustively discussed,
there are parts of the country in which the subject of starting cream-
eries is now being first agitated, and it may be well to again present the
same, and especially those points which should receive attention by the
farmers in any locality where such a project is under consideration.
The establishment of the creamery as a central place and improved

plan for making butter for a number of farms, is as natural a develop-
ment and as distinctly a forward movement as the substitution of the
gristmill and the woolen factory for the old methods of grinding, spin-
ning and weaving upon the farm. Regarding milk or cream as raw
farm products, like grain and wool, the same arguments apply in
favor of manipulating or manufacturing them in one place instead ofm several or many different places. Whether the change is made by
reason of cooperative effort among the producers or as a business
enterprise introduced by one or more persons, the probabilities are
that the result will be economy in manufacture and improvement in
the average quality of the product. There maybe poor gristmills or
too many of them, and unsuccessful factories, but these are not suf-
ficient arg-uments to cause a return to farm grinding or the home loomThe operation of the creamery, like the mill, is manufacturing and notfarming. All such establishments must be judiciously located andpioperly managed on business principles. They are subject, like aUbusiness ventui-es, to ups and downs, periods oC prosperitv and ofdepression, and those who supply the raw materials will find the pricesreceived to vary accordingly. But spinning wheels do not reappearwith decline in the price of wool, and the saine is true of cluirns in the

IS conducted on so large a scale, or where power is available o?
^ ' 297
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clieaply supplied, or tho uses aro sucli to wliicli tlio grist is applied,
that tlio farm mill is desirable and economical. Tliere aro likewise
cases, and a good many of them, wliere the conditions for butter-
making on tho farm aro so satisfactory, the product so good, and the
opportunities for delivery and sale so exceptional, that the creamery
offers few advantages; in these instances a cliango of system is not to
be advised. Tho creamery plan or factory method is a positive
advance and a permanent one, in butter making. It Avill gi-adually
supersede farm dairying in a great majoritj'- of cases in most of the
States. And yoi, in every locality and in the case of every farmer,
tho conditions and circumstances should bo studied, the advantages
and disadvantages reviewed, and tho question decided upon its

merits.
The introduction of the creamery system in any community is of

the greatest benefit to those who make butter which is i^oor, common-
place, or not abovG the average farm-dairy product in quality, and
such makers are generally in the majority. It is of less advantage to
those who make a superior article of butter and have a fancy market
for it. And j^et the latter are pretty certain to become, in the cour.se

of time, patrons of any successful creamerj^ in their vicinity and
among its stancliest supporters.
In nearly all manufactures the cost of production per unit deerea.ses

with increase in tho quantity x^roduced. And as system in the work
proceeds and the methods and appliances improve, the qimlity of the
product becomes better and more uniform. These business principles

apply forcibly to the creamery. It is i»easonable to believe, and has
been abundantly proved, that if the milk or cream produced on a hun-
dred farms is taken to one -place and made into butter, the Avork can
be done at a less cost jier pound than if made on the hundred farms.

And if the factory is well equipped and well conducted, with an expert

butter maker, the butter produced is certain to be of higher quality

than the average of the butter from the hundred farms, with their

many different makers; and of course the product is more uniform.

In every dairj^ there is always more or less waste and loss in handling
the materials, no matter how well managed, and unless churning is

done daily there is miich cream churned when too old or not old

enough. At the creamery the proportion of waste and loss is much
less and all cream can be churned at exactly the right time. The
result is that the creamery can make more pounds of butter from a
quantity of milk or cream than can be done if the same material is

worked np on many different farms. The cost per pound of sending

to market and selling a thousand pounds of butter in one lot is less

than if handled in a hundred different lots, and if the one large lot is

of uniform quality, while the smaller lots differ greatly in appearance

and grade, the average selling price will be decidedly higher for the

former. It is not business-like or according to common sense to have

going on at a number of different places, some of them unsuitable and

inconvenient, the work of churning and slopping and cleaning, with

printing or packing and selling, by different persons of whom a fair

sliare are certain to bo indifferent makers, Avhen the whole can be

done much better at one place especially prepared and fitted for tho

work and in charge of an experienced and successful butter maker.

These are old and time-worn arguments in support of tlic factory sys-

tem of making butter, but they are well sustained by experience.

'J'he particulars might be given of lumdreds of eases in which a

creamery lias been substituted for farm butter making in a stated
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eommunity or noighborliood with these definite and satisfactory

1. The quality of the Avholo factory product equal to the best of the

single dairies of the same community.
2. A greater quantity of butter produced from the same cows.

3. The average selling price and the net return per pound of butter

considerably increased.

i. The gains sufficient to cover tlie Avhole cost of running the

creamery, thus causing

—

6. The cash income to the farmers, from a given number of cows,

as much as by the old system and often more, wliile at the same time

G. All the labor, trouble, and expense of making and marketing the

butter are removed from the farms and the households.

7. Relief from the labor of caring for milk and cream usually results

in adding to the number of cows, and the effect of the friendly rivalry

between the patrons of the creamery, with the frequent money meas-
ure of the butter capacity of the cows, tends to a constant im.prove-

ment in the quality of the latter and in the consequent profit.

A single example is as good as manj^ In the year 1884 a creamery
was located in a certain town not especially noted for good butter. It

began with 17 patrons owuiug 100 covvs, and the daily product was 79

pounds. In 1893 it had IIG patrons holding 1,000 cows, and its annual
product per cov/ was 289 ipounds of butter. The jproduet has sold at

the highest market i3rice and the cow owners have received a greater
net 'income per cow than ever experienced before. ISTothing would
induce these patrons to return to farm dairying. They received from
the factory during nine years $458,000 in monthly cash installments.
The market for their butter is at their doors and they can pay cash
for all their supplies. Farms and farin buildings have been imj)roved.
Dairy stocks have been doubled and trebled. The community has
taken on a new inspiration. A large grange has been formed and has
become a power for good. It is alive to the most progressive measures
for intellectual and moral culture, and through it many business mat-
ters have been most economically transacted upon the cooperative
plan.

The creamery ^ or butter factory is an institution of American origin.
The butter factory followed the cheese factory and Avas a natural
development. Cheese factories having been in operation in tlie State
of New York and elsewhere for several years, the first creameries were
established as follows: In New York, 1864; in Illinois, 1867; in Iowa,
1871 ;

and in Massachusetts, 1880. During the last fifteen years the
growth of this form of dairy industry has been very rapid, as shov/n
by the number of factories reported by several States in the years
named, as follows

:

Iowa—1874,45; 1880,244; 1888,468; 1895,855.
Illinois—1874,45; 1880,285; 1890,390; 1894,5-30.
New York—1805,484; 1874,1,018; 1880,1,052; 1894,1,024.
Vermont—1874,32; 1880,85; 1890,124; 1895,250.
Cheese factories are included in these returns, but they are not

numerous m any of the States named excepting Ncav York. "

In Iowa,

'It must be understood that the word "creamery" is proDPrlv aimliprl milvan industrial establishment at which the milk or crLm s^SSl ?J?i a nn^

?rerC'nr.;M.fvt'T'-^"'^^^^^
(ordinarily) by making into but e?. It is ,trequent error to designate as a "creamery" a milk settina-or creamin"- omiar'itnsfor use m a private dairy. Such ought to be called a "c?eame? » bSt tS^b^^^^^^^^from It 13 not entitled to be called '

' creamery butter "
'^''"'''^^^

'

""^
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for example, of the 855 eHtablishiuents last reporting, 64- were cheese
factories, and in 17 botli butter and cheese were made. Iowa is now
tlie leading- State of tlie Union in number of creameries, in the quan-
tity of creamery butter annually made, and also in total butter pro-
duced. Yet, notwithstanding tlie large number of ci-eameries in
operation, the pi-oportion of all the butter produced Avhich is made in
factories is still comiiaratively small. Iowa makes a little more than
one-tenth of all the yearly butter ijroduct of the countr3', and yet less
than half of this comes from her creameries. In Illinois, which pi-o-

duces 7 per cent of the butter crop of the United States, about one-
third is factory made. New York produces over 9 per cent of the
butter of the country, but of this only one-eighth is from creameries.
Taking the country as a whole, no butter factories and no factory

butter were reported by the census of 1870. In 1880 the creamery
butter reported was only 3^ per cent of the total, but in 1890 the pro-
portion of butter made in creameries had increased to over 15 per
cent. It is estimalied that the butter produced in the United States
during the year 1896 will amount to 1,400,000,000 pounds, of which
something more than one-fifth, or about 300,000,000 pounds, Avill be
made in the factories or creameries, of which there are now nearly
10,000 in operation.
Creameries differ in their form of organization and sj^stem of man-

agement, and also in the way in which their operations are conducted.
In the first respect, they may be divided into three classes, (1) purely
cooperative, (2) joint stock companies, and (3) iDroprietary concerns.

In the first form the owners of the cows which contribute the raw
material also own the factory. These '

' patrons " share in the expense
of starting the concern, according to the nnmber of cows they- respec-

tively keep, or upon other agreed basis, and the management is vested

in a committee or board chosen from their own nnmber. The cost of

running the factory and the proceeds of sales are divided pro rata

according to the milk, cream, or bntter fat contributed by the patrons.

In many respects this is the most desirable plan of creamery organi-

zation. The success of the enterprise depends upon the farmers

themselves ; the profits all go to the cow owners, and if it fails they

have none but themselves to blame. But such cooperation can not

be successful unless it is thoroughly harmonious ; the patrons must
find good men among their own number to manage the business, or

else employ a capable manager, and must then unitedly sustain the

management and strictly conform to all needed regulations.

A joint-stock company may be formed to establish, build, equip,

and carry on a creamery the same as any other business ; the stock-

holders may be residents of the neighborhood or entire strangers, and

may or may not include the cow owners who are to be the patrons.

The raw material is bought of the producers under some form of

monthly or yearly contract and the profits or losses apportioned

among the stockholders. Or the factory may make butter and dis-

pose of it for its patrons for a fixed price per pound. Such a concern

is likely to be most prosperous if the stock is mainly held by fariners

who are also patrons, and if some of the experienced and enterprising

business men of the community also have an interest.

The pro[)i-ietary or " independent" creamery resembles other indus-

trial enterprises. An individual or a firm furnislies the capital, eon-

ducts the business and takes all risks, and the relations of the pro-

prietors and the farmers or patrons are simply those of buyer and

seller. Those producing milk or cream dispose of it to the factory or
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not at pleasure and under such ternxs us may be mutually agreed

upon. In some instances the factorj'- does the woi-lc at so much a

pound. In communities where the farmers are not disposed to pull

together very well (and such are to be found occasionally), or where
the right sort of managers are lacking, this proprietary form of

creamery organization is found the most desirable.

A plan which has proved successful in many places, unites features

of the joint-stock and cooperative systems. The creamery being
established, OAvned, and started by a joint-stock conapany which
includes some of the principal patrons, it is then managed upon the

cooperative plan, a reasonable dividend being paid on the capital

stock as a part of the current expenses, or the factory receives a stipu-

lated price per jDOund for making and selling the butter, which is

deducted from the gross receipts, and this covers all operating expenses
and interest on the plant. In such cases provision should be made
for a slowly accumulating contingent fund to maintain the plant and
meet unexpected needs or losses.

The three classes into which creameries may be divided according
to methods of operation are, (1) separator creameries, (2) gathered-
cream factories, and (3) whole-milk creameries.
In most of the active creamery distiicts the separator factory is now

the favorite system. It is based upon the use of the dairy centrifuge
or mechanical separator for extracting cream from the milk. The
whole milk is brought to the factory or separator station while it is

sweet, and immediately passed through the centrifugal separator.
The skim milk may or may not be returned to the producing farms.
The milk brought to the creamery may be paid for at a uniform rate
per hundredweight, or upon the basis of the fat which it contains
(that is, its butter value), determined by one of the several methods
in use. This form of creamery possesses the advantage of requiring
storage for cream only, and also of taking the milk from the farms
while fresh, thus relieving the producers from the necessity of ha%ing
a supply of ice or cold water to preserve the milk while creaming. It
is therefore especially adapted to warm climates. But the labor of
hauling the milk daily from farm to factory and the skim milk back
again, as should always be done, is very objectionable. In almost all
cases the hauling devolves upon the milk producer. Another advan-
tage of this system is that one concern may establish any number of
"separating stations" located conveniently for the patrons and to
which they haul their milk. These places may be small and inex-
pensive, the power, the separator, and temporary storage for cream
being about all that is needed. One factory is located for a group of
stations withm reach, and the cream from the latter hauled to the fac-
tory by its own team or teams and the butter making done at this
central plant.

The cream-gathering plan originated in Wisconsin, was first widely
adopted in Iowa, and was the basisupon which creameries were estab-
lished m New England, Avhere it continues to be the favorite operat-ing system. For some years this plan required all the farms contrib-uting to any one factory to have uniform creaming appliances andtreat their milk exactly alike. The milk was set on the farms where
Slvpn?. ii"""? ^ ""f

"^""'^y measured, removed (skimmed), andtaken to the factory by its agents, known as cream gatherers Thecieam Avas paid for equally, according to measure, volume, or "space "
It being assumed that wlierethe milk was all treated alike equal ouSititles of cream from different farms and heixlsluidprSa^l^i^S^^
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but tev value. Tlio '

' space " was an inch or otliei- unit of depth in cans
of iiuifonu size. An improvement ou tlii« plan is to test every lot of
cream gathered or taken to the factory and pay for it according to its
ascertained percentage of butter or butter fat. Tliis has led to allow-
ing every i)atron to handle his milk to suit himself, and to do his own
skimming, if desired. One farmer may now use deep open setting
and another some patent creamer, while a third has a small farm sepa-
rator. The cream may still be called for and hauled to the factory by
the agent or gatherer, or may be sent by cooperation among neigh-
bors, or it may be shipped by rail to a creamery at a considerable di.s-

tance; this is frequently done. The cream may go to the factory
daily, or every other day, or even longer intervals at some seasons.
These varied i)ossibilities make this the most independent and elastic
of the systems in vogue. Cream becomes the raw material offered by
its producer to any factory within reach and transported as may be
most convenient. The producer manages his milk and cream to suit
himself and every lot of the latter is accepted at the creamery after
careful inspection and test and paid for at its actual butter value at
the time and place of delivery. In its original form this cream-gath-
ering iDlan necessitated an abundant and reliable suj)ply of water and
ice on the part of every patron. Under the modifications mentioned
this is no longer essential, and with the centrifugal separator the
farmer can prepare his cream for the factory as well in Mississippi as
in Maine or Minnesota. The gathcred-cream system has the very
great advantage of never moving the milk from the farm where pro-

duced; the factory has no bother with milk; all the heavy hauling,

usually both ways, is saved, and the skim milk remains where it can
be used in its best condition and to the best advantage. As an offset

to the hauling saved, the farm must care for the milk-setting appa-
ratus or for operating the separator.

The old style of whole-milk creamery has practically disappeared.

Taking i^attern from the cheese factory, the first creameries estab-

lished received the milk fresh from the farms, daily or twice a day,

paid for all alike by the hundred pounds, set the milk in large shal-

low -pans or in deep cans immersed in a pool of cold Wciter—depended
upon gravity for separation of the cream—and skimmed by hand.

The skim milk was a waste product, and often hard to dispose of to

advantage. Of course the storage of large quantities of milk, with

the water and ice incidentally required, necessitated a larger and more
expensive factory than essential to either of the other forms of cream-

ery already described.

Farmers contemplating the establishment of a creamery in their

locality will do well to carefully consider the cooperative system and

the cream-gathering plan modified as described, with paj'ments upon

the fat test of cream received.

STARTING A CREAMERY.

The best place for the successful introduction of the creamery or

cooperative system of butter making is a farming district where dairy-

ing has been long in practice, with butter as a leading product and

yet not of the highest reputation as to quality. Such conditions insure

the cows needed, and those of the right kind, Avitli proper care of the

animals and knowledge of the details involved.

There are many creamery buildings standing useless in difCercnt

parts of the country, representing unproductive investments by neigh-

boring farmers, which aggregate some millions of dollars, because the
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conditions necessaiy to success wero not recognized in advance.

These creameries have been built in communities Jiaving no knowledge

Aviiatever of dairying, the farmers unfamiliar with cows and their care

and, if accustomed to cattle at all, having those of a kind unsuited to

milk ijroduction.

If the question of starting a creamery becomes one of local interest

anywhere, the best course to pursue is as follows: Let an informal

meeting bo held of those interested in the subject. Endea^or to bring

to this meeting the owners of the largest herds of cows or other cattle

in the vicinity, whether they are favorable to the project or not. The
experience of such men, on various points involved, v/ill bo of value.

Also invito to the meeting a few of the local business men, whoso
interests are closely connected with those of the farmers, and. whoso
business training and advice will bo useful. If possible, secure the

presence at this meeting of some successful ci-eamery manager or a
farmer who is a creamery jsatron and perhaps on the board, of manage-
ment. Even if such a person has to be sent for some distance and at
considerable expense, it will be a wise and economical i)reliminaiy
step to take ; he will be able to give the experience of those who are
engaged in a like enterj)rise elsewhere and to answer many practical
questions in connection with the matter. The man who is notwanted at
this meeting is the one whose business it is to "get up creameries,"
build them, and equip them and get the farmers' money. The influence
of the professional '

' creameiy promoter " is to be avoided at all stages
of the movement.
After a general conference and interchange of opinions, with such

reliable information on the siibject as can be obtained in the way sug-
gested, if it appears that the project is so favorably received as to
Avarrant further action, let the meeting appoint a representative com-
mittee of three or five men to make a thorough investigation of the
subject as a business proposition. This committee should include a
representation of the business men of the community, and a subscrip-
tion should be inade to pay the expenses. This provisional committee
should be authorized to call a formal meeting for organization, if
such action becomes expedient.
The committee should carefully consider the conditions essential to

success in starting and conducting a creamery, and whether these con-
ditions exist or can be supplied in the locality concerned. It will be
well for the committee, or some members of it, to visit a creamery in
active and successful operation and confer with its superintendent or
board of managers. Farmers who are patrons of this creamery should
also be visited, to get their opinion of its operations and results, its
advantages and disadvantages to the cow owners.
The following are among the conditions which are essential to a new

creamery or which will largely contribute to its success:
The first requirement is a sufficient number of cows, owned within

reach of the proposed location of the creamery, and whose milk is
absolutely guaranteed for six months or more, to start the concei'u
it IS lolly to establish the creamery first and expect the cows to betorthcommg later. If well conducted, the creamery will cause thenumber of cows within reach of it to increase, beyond a doubt, but

dn V ^ilf ''''T"^}^
'"'"^ "^^^^ "^^^st- available the

i?ow L w^F+ f
''''/^

H° f''''''''''
'"'^^^ ^""'"^^y established, toallow the work to be conducted on a paying basis from tlio outsetJ.arge creameries are usually more profitable than small ones, becausethey can be more economically conducted. Upon the cost pei i^und
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of making and marketing tlio bntter depends the return which can
be made to the farmer for his milk oi- cream. A thousand-cow cream-
ery can usually do better on tliis account than a smaller one. The
total cost of collecting the milk or cream, running the creamery, and
marketing the product, including interest on tlie plant or investment
and provision for a moderate sinking or contingent fund, should never
exceed 4 cents for every jiound of butter made. This can be and
should be reduced to 3 cents under favorable conditions, and it is

claimed that creamery administration can be so perfected as to reduca
the cost to less than 2 cents. This is practicable where patrons deliver
their own milk or cream at the factory. As a small creamery can not
be operated, especially when all is new, at less than or $5 per day,
it becomes evident that the daily product should be over 100 pounds
of butter. A safe minimum is 150 pounds for every Avorking day; 200
pounds is better. Consequently no creamery should start its opera-
tions unless having control of the milk or cream from 250 cows at the
very least; 300 cows is a much safer minimum. The greater the num-
ber of contributing cows, up to 1,000 or 1,200, the greater the likeli-

hood of a successful enterprise ; and the better the quality of the cows
as butter producers, the more certain the success of the creamery.
Everj'^ factory must have a reliable and sufficient sui)ply of raw mate-
rial to manufacture, and the higher its quality the more satisfactory

the results.

It is necessary to have the farms of the cow owners who patronize

the creamery accessible to the latter. No exact maximum distance

can be named, because much depends upon the condition of the roads

and the system of operating the factory. The closer or more compact
the location of creamery and contributing farms, the better for the

business. The cream-gathering plan is the best suited to long hauls

between farm and factory and to a sparsely settled district. In some
cases factories send gatherers to farms 12 or 15 miles distant for cream,

making gathering routes nearly 30 miles long. If the farmers have

to haiil their milk to the factory daily and wait while it is separated, the

patrons should all be located within 4 or 5 miles, measured by the roads

necessarily used. As the creamery ought to be operated throughout

the year, the condition of the roads at all seasons must be considered.

If the farmers who expect to become patrons are not cow owners

already, it must be ascertained that they have suitable provisions for

keeping cows, as to stables, pastures, water supply, and facilities for

producing an abundance of good forage.

A good location for the creamery itself is of the utmost importance.

It must have a reliable supply of good water and ample provision for

good drainage. The water must be pure and guarded against future

contamination. If ice can be abundantly and cheaply supplied, the

temperature of the water is immaterial; otherwise the water should be

available in the working room at a temperature not exceeding 60° F. at

all seasons and the nearer to 50°, the better. The wastes of a creamery

are large in quantity and very offensive and troublesome if not disposed

of quickly and thoroughly. The drains must not only carry the waste

to a safe distance from the creamery, but so dispose of it as to avoid

complaint. Creameries have been closed as nuisances bjMegal proc-

ess because drainage found lodgment at a distance of half a mile or

more. Too much attention can not be given to this feature ot the

location. The surroundings should provide pure air and freedom

from dust; exposure to direct sunlight should be suitably modified.

Location with reference to the producing farms, the point of shipment
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for products, and the markets to which the products go, deserve
attention, although connDaratively unimportant.
The cost of real estate and tlie question of renting, rather than buy-

ing or building, demand consideration. In numerous cases a new
enterprise of this sort, especially if cooperative, will find it exjjedient
to lease some building which can be fitted to its pui'i)oses without too
much expense, and defer building until the business is well estab-
lished and its needs demonstrated. Many a creamery enterprise
inaugurated under otherwise i^romising circumstances has been liandi-
capped bj^ starting with too heavy a load of real estate, in kind and
cost.

A creamery having the capacity to handle the milk or cream of 300
to 500 cows can be built for from $800 to $1,500, and the equipment
will cost about as much more. It is, therefore, possible to start a 250
or 300 cow creamery with an investment of $1,500 to $2,000, which
may be increased with some advantage to $2,500 or even $3,000. Of
course much depends upon the local cost of materials and building
exjaenses in general.

If the provisional committee decides, after a thorough investigation
of the general subject, that the local conditions are favorable to estab-
lishing a creamery and making a success of it, two papers should be
circulated for signature. One should pledge the milk from a stated
number of cows, to be contributed to the factory for at least six
months, and preferably for a year, upon terms to be fixed and equi-
table for all patrons. The other should be subscriptions to the capital
stock necessary to start the creamery; whether the latter shall be con-
fined to cow owners and prospective patrons, or whether others in the
neighborhood who incline to help the enterprise shall be permitted to
subscribe, is a matter for local decision. .

A plan which has been found satisfactory in some places is to have
but one subscription paper, or "organization agreement," substan-
tially of the form given in Appendix A. This provides for borrowino-
the necessary capital upon the joint security of the patrons This
debt IS then gradually paid off by setting apart a certain percentage
of the gross receipts from sales until the company owns its factorvA model form for full articles of agreement and by-laws, according
to this plan, is given in Appendix B.

^

Cows and capital being secured, a meeting for organization shouldbe called Property rights and business questions being involved it
IS usual to permit only those who have subscribed to the capital' totake part m the organization. In nearly all eases it is advisable forthe enterprise to be incorporated, and as State laws differ much as tocorjDorations it is impossible to prescribe an exact line of procedure
to be followed. Legal advice should be obtained in order thafallaction may be regular and future trouble avoided. By way of evi i-ple,a plan of organization is appended which is very simple and hasbeen found sufficient and satisfactory after use for years by a focto^vZ cream-gathering plan. This may serve L a ^nLal gS^?^^^^but w 11 doubtless have to be modified to meet legal requirements -mdaccord with local conditions. (See Appendix C.^

^^"'^^'"^"^s and

1 he administration of the business will be simplified eccnonnVpdand rendered most effective if a single executive iZidSrere^^^^^^^^^
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mou cliosen tor the Horvico to be perfonnoa. Success upon the coop-

Sive plan is impossible unless absolute liavmony prevails, and the

ivinrd has ffood business capacity.
-, . , ^ .

Wl ' tovei the form oC organization, it is usually found to be expe-

dien amriruo economy, in-ovidcd the business is large enough to

?is?iy ?he eipense, to employ a thoroughly competent ^^anager to

ook after all business affairs. The manager should serve under the

supervision of the directors or governing board but be given fu 1 d s-

Setion in all matters of detail. He should deal with the patrons,

control the plant, employ and direct the butter malier and al help,

mirclSsrsup S?^^^ and shipments, keep he accounts, and

iHond to^dl collections and payments. In short, he should be the

actua? ancfacSve head of the enterprise, and as such be cordially

^"l?r^:Ji^SS^i^^"-ll creameries to secure a butter

m^lVi who is Competent to act as business agent also, and it is well
makLi WHO

,

-^^q^. to know about the markets for his

"^^^^^ pScS,?SteB of consumers, and the minor points

which affect sales.

CONSTRUCTION AND EQUIPMENT.

are desirable. Seveial oi ^^^^e
''^^,7^'' of wlans and specifications

^^J^^oT^calities itwin be found e^i^^oh^. th.m«l^
iBgand storage rooms on ^^^^^fjfj'^^'r^^^j^^^
or hillside pattern will be

^^^i'^^f^^fe the floo^^ most of the

in ha^^ng easy access to one room abm e l^e^^^^^
.

work. The milk or o^^ff ^^.^^^^Vl can be run by
being lifted only when taken from ti-^e wagon, anu

spouts and conductors to ^ats, separator and chm^

be accomplished with a ground flooi
^^^J^^f^^^^ aqo,. and a semi-

or, by a high foundation,
J^^^^i ^verj^^^^^^ labor and

StS; electors for milk or

^1Se factory is intended for malcing bot^ butt^ a^ eh^e, plans

must be modified accordingly. I'^^i^/^.^'^^„„';^^^^ and a checse-cur-

are usually obtatoed hy liavmg from a
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and then submit a seliedule of articles wanted to a number of supply

ho\ises for competitive l.)ids,

Tliere is no economy in starting operations in aji inconvenient or

crowded condition or with poor tools. But there should be no unnec-

essary investment in real estate or appliances at the start. Let the

plans adopted provide in advance for suitable addition to tlio accom-
modations wlien required by the expansion of the business. Imple-

ments can be improved or added to as becomes necessary. A fre-

quent error, which should be guarded against, is starting Avith an
engine and boiler too small in size. This is an exi^ensive part of the

outfit, and changes cost too much. It is true economy to anticipate

the time when more Avork will bo done, and secure an engine of ample
power. The boiler should be three or four sizes larger than the engine
requires, as extra steam in considerable ciuantity is constantly wanted
for cleaning, heating water and vats, running a tester, pumicing, and
like purisoses.

If the local directors Avill give sufficient time and attention to the
matters of building and equipment, obtaining advice from the rigjit

kind of i)cople, the total investment can be held closely to the neces-
sities of the case, and a high quality can bo secured in the iDX'oiDerty

acquired. In most cases where professional "promoters" go into a
community, "get up a creamery," build and equip it, comiDlete, they
get from the farmers two or three times as much as the property is

worth. And then, after the factory hsis started and the local man-
agers begin to gain experience and learn their actual wants, they find
the equipment deficient in parts, poor in quality, and inadequate for
the work in hand.

Lists are appended of the articles of equipment which may be recom-
mended for a creamery handling the milk or cream of 300 to 500 cows,
and operated either as a separator factory or upon the gathered-cream
plan. The prices attached are only approximate. Discounts from
those named can usually be obtained for cash payments. The addi-
tional cost of transportation and of having the machinery set in place
and put in operation by experienced workmen, must be considered;
this varies so much with circumstances as to make estimates imprac-
ticable. (See Appendix D.)
By Avay of example, illustrations follow of two factories started in

rather different ways, Avith brief descriptions of the circumstances
in each case.

The Hampton Cooperative Creamery Association Avas one of tlie A^ery
first organized in Ncay England, in the year 1881. This Avas on a purely
cooperative basis. The cows Avere pledged, tlie articles of agreement

n^Jf J^^^l^®'" Appendix C), and stock subscribed to the amount of
^i,oqo This was divided into 100 shares of $20 each and distributed
as widely as possible among the cow owners Avho agreed to become
patrons. Half of the capital Avas invested in a lot of 2 acres at the
extreine end of the village, upon Avhich was an old but substantial
dAvelling house of two full stories, large storage attic, and an excellent
cellar, high and dry. In the cellar was a well of uncommonly good

^.^If tAvo engravings from photographs (Pis. XXXI^andXXXIII) show this building, Avhich has been changed very little ingeneral appearance during the past fifteen years. It was believed

iSe Av^ 'k P™f t fitted cheaply to answer the eaSy needs o

cost over T^ nm''^ S l""-

''^It^^'^t^ons, fittings, and equipment would notcost ovei -S1,000. Ihis Avas actually exceeded by UOO, so that the
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enterprise started with a debt of that amount. The sum of 112. 50 was
then sot aside monthly as a fund for betterment of the property, pay-
ment of interest, and reduction of debt. This has enabled substantial

- • — 4-0-0 -
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Fig. 2.—First story and basement of the building shown in Plates XXXII aud XX^Xm.

improvements to be made; an ice house was built and cokl storage

arranged in it, as well as a cold room in the house basement; this
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cost $500. Ill 1803 the boiler room was enlarged and a new boiler put
irij at an expense of $600. A j'-ear later, a covered driveway was l)iiilt

at the door of the receiving room and a track, hoist, and carrier arranged
for xinloading creani from gatherers' wagons

;
cost, 1200. These features

are all plainly shown in the illustrations. In 1895, a new engine was
boiight and the work generall}'' refitted and rearranged, the whole cost-

ing about $700. New vats, churn, etc., have been bought as needed.
In all, about $2,100 has been thus expended during fifteen years.
Finally, in order to get entirely out of debt, new stock has been issued
to the amount of $500.

This creamery fronts northwest. The two views and plans of ground
floor and basement (Fig. 2, p. 308) show the general arrangement. The
cream, upon arrival, is unloaded under the covered shed at west corner
of the building, carried into receiving room at that corner of main floor,

and is thence conducted to the vats directly below. These are upon
a raised platform, so when the cream is ready it can be run directly
to the churn. The extension of the cellar made for the boiler room
and coal room is seen at northeast end of the building. At this end,
•also, ice is put in for the cooling room, and the shipping cases of butter
are passed out of a window, to be carried away. The ice house is in
the yard a short distance east from main building. Good drainage
was early secured to the rear or eastward. The arrangements, as a
whole, are not quite as complete and convenient as if twice as large
a capital had been raised and a building specially erected, but the
business has been pretty well provided for and tlie necessary changes
and improvements have been easily accomplished as needed. Whereas
this factory made at the start less than 200 pounds of butter a day, its
operations have grown so that 700 to 800 poundis are now turned out
daily. Three teams gather the cream, each making a daily trir> of
18 to 27 miles in length. The building, besides accommodating'the
business (although the basement is now rather crowded), affords
ample dwelling rooms for the family of the butter maker. The capital
stock is now 12,500, upon which a 6 per cent annual dividend is paid,
and the property is valued at $4,000.
The Montague Cooperative Creamery Association was organized in

1890, with a capital of $2,500, divided into shares of $10 each, placed
mainly among the prospective patrons. Land was purchased, plans
carerullyprepared, and the creamery erected under contract with a com-
petent local architect and builder, as shown by Pis. XXXIV-XXXVIWhen completed and equipped and operations began in October, 1891*
the entire plant had cost $3,750. Of the debt $1,000 is carried for the
present as a mortgage on the property, and the rest has been paid from
current receipts. The illustrations give a good idea of the exteriorand interior arrangements of the creamery and outbuildings The
accommodations for receiving and storing the cream, making andremoving the butter, are ample and convenient. Ice can be easily

Z/''"' ''''''"^S I'oom. There is a good tenement forthe butter maker, and the front balcony shades the most exposed sideot the work room An abundance of soft Avater is brought from aline spring but a short distance in rear of the creamery and owned by
amlTh"^ W?; T'*i'

^-^ ^"^^"^^'^ ^ qnick-running stream near by,

tt^vam^ni i.^^^^^^^ i"^'^^*^'^
^ siflicient distance, near thesiieam, and kept in good order.

makes about 2,500 pounds of butter a week, working only six days.



310 REPORT OF THE BUREAU OL' ANIMAL INDUSTRY.

<r - 25/2 ft

All tlio patrons have cveamers and the factory was operated on the
" space syBteni for four years. Then, by vote of the stockholders

and patrons, a chanj^e was made to i)aynient upon the basis of butter

fat, doteruiined by the Babcoek test. Much satisfaction and improve-

ment followed this change. Two teams gather the cream. One has a

route fully ;]0 miles in length, but jnakes the trip only four times

a week. It has been found that the cost of br inging the cream from

the producing farms to the factory is from 1^ to 1^ cents for every

pound of butter made. The cream of every patron is sampled daily

and composite samples made, 'these being tested two or three times a

month. This creamery is located in a region from which milk is

shipped to the Boston market, but the quality of butter produced is so

good and its sales are so Avell managed, that the patrons receive as

much for the cream of their milk as tlieir milk-shipping neighbors do

for their Avhole milk.

Two other examples, not illustrated, may be briefly mentioned. One
creameiy was started on a capital of $1,500 in

a rented building similar to that purcha.sed by
the Hampton Association (above), and cheaply

fitted up for the purpose. This made 200

pounds of butter a day, growing to 400, and

got along very well for some years, when the

capital stock was increased and a good cream-

ery was built. The other raised §5,000 at the

beginning, bought an exceptionally good loca-

tion, and" erected a substantial two-story brick

building with large hillside half basement and

an ice house and cold-storage room attached.

Later a house was built for the butter maker,

costing 81,800, and other improvements made,

the capital stock being increased to 87,000;

upon this 6 per cent interest is paid, and

charged, as usual, to the general running ex-

I)enses.

The foregoing examples are all creameries

operated upon the cream-gathering plan. For

the separator system the buildings and equip-

ment must be substantially the same. A little

additional room would be wanted for the cen-

trifugal machine or cream separator, with its

attachments, and this would be an additional expense. As a par-

tial offset, the carrying cans and outfits for gatherers woidd not be

rcciuired. The differences between such a factory and those already

described are not suf&cient to call for further plaois and lUxistrations

A separating station is a comparatively simple psta^^shment i o

such the milk is hauled by the farmers producing it who usuallj wa t

until their contributions are run through the separator, and t ion l^aiii

home their shares of the skim milk. The building
^''^^^^:^f^^'''^^^^^^^

scales, receiving vat, tempering vat, separator, cream ^at o^J^;^^^^'

provisions for the necessary power to operate the separaUu . Jho cream

is usually sent from such a station, as soon as possible, ^yj}'^
'^'!^l

convenient conveyance, to-the e^^^ral factory or c^ea^merj^^w^^^^^^^^

butter is made, and to •

TheS icws
thi^ kinrl 1"^ shown bv Pls. XXXVII and XXXvlll. inese

^Si uSltSt? the chief objection to this system, the crowding of

Covered
drive.wav

-20ft.--^

Fig. 3.— Arrangement of
creanaery and oittbuildings

shown in plates XXXIV
andXSXV.
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patrons about the station or factory and the almost daily loss of time
by men and teams while awaiting their turn to deliver milk, get it
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APPENDIX A.

ORGANIZATION AGREEMENT.

We, the undersigned citizens of County, State of
, do hereby agree

to form ourselves into an association to be known by the name of the asso-

ciation, and we agree to borrow the sum of doUars or less, to put up a build-
ing for creamery purposes and equip it with the necessary machinery, and jointly

to become personally responsible for the sum borrowed, including interest, the
money to be raised in the manner agreed upon by the association. We also agree
to furnish the milk or cream to said creamery from the number of cows opposite
our names, daily, for a period of at least months from the time the creamery
begins operations.

Name. Cows.

APPENDIX B.

ARTICLES OF AGREEMENT OP THE ASSOCIATION.

We, whose names are hereunto subscribed, and whose residences are within

the county of , in the State of , do hereby associate ourselves together

as a cooperative association under the laws of the State of , and we have
adopted the following constitution, viz:

Article I. The name of the association shall be the association, and its

place of business shall be at or near (section —
,
in) the town of in said

county.
Art. II. The object of this association shall be the manufacture of butter or

cheese, or both, from whole milk or cream, at actual cost.

Art. III. The officers of this association shall be a president, vice-president,

secretary, treasurer, and three trustees, who shall be elected annually at the reg-

ular annual meeting of the association, to be held on the first Monday of January of

each year, and their term of office shall be one year and until their successors shall

have been duly elected and have qualified.

Art. IV. The duties of the respective officers shall be as follows: The president

shall preside at all meetings of the association, sign all drafts, and pay over to the

treasurer all moneys which shall have come into his possession by virtue of offi-

cial position, taking the treasurer's receipt therefor. He shall have power to call

special meetings of the association whenever in his judgment required by the busi-

ness of the association. . -, , , i • -u j.

The vice-president shall perform the duties of the president when he is absent or

otherwise unable to attend to them.

The secretary shall keep a record of all the meetings of the a.ssociation, and

make and sign all orders upon the treasurer.
. ^

'

•

The treasurer shall receive and receipt for all money belonging to the association

and pay out the same onlyupon orders which shall be signed by the secretary. He

shall give bonds in such amount as the association shall provide.

The president, vice-president, secretary, treasurer, and three trustees shall con-

stitute the board of directors, whose duties shall be to audit and allow all just

claims against the association. They shall for every month and upon the 19th or

20th day of the month next following compute the amount of milk (or cream)

receipts, the amount of product sold, and the moneys received therefor, and, after

deducting from the total receipts the percentage herein provided for as a sinking

fund and also the running exi^enses, shall divide the i-emaming receipt

members and patrons of the association proportionally to the ^
milk or butter fat furnished by each: Provided, however, That m case of the with-

S-awal of any member from this association beforethe moneys herein provided to

be Wowed shall have been paid in full, principal and interest, «

milk furnished by such withdrawing members then on hand, and any monej s

Seived from such product then in possession of the association .shall be retained

until all saidmoneys so borrowed shall have been fully repaid, and thereafter said

Cneys or anv remainder thereof, after applying the just s^-^re of siich mtlidra^^^^

hig meml^ers therefrom to the repayment of any ba,lance of such indebtedness not

t^aid from the sinking fund, shall be paid over to him or his assigns.
_

^
The boarcfof direc^tors shall cause Ihe secretary to make a report in writing to

the annual meeting of the association, setting fo^^Vo
fv .J^, llndncrsolT n

u^^^

milk (or cream) receipts, the net amount ot receipts f
1» i?auv mid

other receipts, the amount paid out for running expenses, the sums, if any, paia
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out for milk (or cream), and all other matters pertaining to the business of the
association. A like statement containing the gross amount of milk (or cream)
receipts, the net receipts from product sold, and all running expenses of the
creamery, shall be made each month and posted conspicuously in the creamery
building at the time of the division of the prior month's receipts, as aforesaid.
The board of directors shall borrow a sum of money not exceeding thou-

sand dollars, to bo used by them in the erection and completion and furnishing of
the creamery building, and for no other purpose. The members of said board
may borrow said money on their individual responsibility, and in case they shall
do so, then the sinlcing fund herein provided for shall by them be applied in pay-
ment of such borrowed monej'-s as the same fall due in the same manner as though
said moneys had been borrowed by the association. Said members of the board in
such case shall bo held to be the creditors of the association to the amount of such
money unpaid, and the several members of said association shall be personally
responsible, jointly and severally, for the same: Provided, hoioever. That prior to
any legal assertion of such individual responsibility, the entire sinking fund then
accrued and on hand shall be appliedupon such indebtedness: And2)rovidedfurther.
That said members so borrowing said moneys may, if they so elect, demand and
receive any part of all the moneys received from products sold, then in the posses-
sion of the association, upon such indebtedness before enforcing such personal
responsibility, in which case only that part of such indebtedness remaining, after
applying thereon all sums so received, shall be recovered or demanded from the
members of the association.
Art. V. The several members shall furnish all the milk (or the cream thereof)

from all the cows subscribed by each, all milk (or cream) to be sound, fresh, una-
dulterated, pure, and unskimmed, and patrons of the association not members
may, by agi-eement with the board of trustees, furnish such amounts of milk or
cream as may be so agreed upon. The association shall receive all such milk and
cream so furnished, manufacture the same into butter, cheese, or both, and sell
and receive all money from the product; and from the moneys so received deduct
such a percentage thereof, or such a number of cents per one hundred pounds of
milk, or cents per pound of butter sold, as shall have been agreed upon by the
-association m the by laws or otherwise, and also deduct the running expenses of
the creamery, the remainder thereof to be distributed as provided in Article IV
hereof.
Art. yi. Each member shall be entitled to one yote only at any meeting of the

association. New members may be admitted as provided in the by-laws Mem-
bers shall be permitted to withdraw only as provided in the by-laws
Art. VII. The first officers and board of trustees shall be as follows-

, president;
, vice-president;

, secretary'
, treasurer; , ^ trusteesArt VIII. The constitution may be amended at any annual meeting, or at any
1"^''!*'"°

T^^'^^^^I
tliat purpose: Provided, That two-thirds of all members

°^ such change: And provided further, That at least onemonth s notice of such proposed amendment shall have been given in such manneras may be provided m the by-laws, or otherwise by the association.
Signatures to this constitution:

* * * *

BY-LAWS OP THE ASSOCIATION.

(Applicable to a separator creamery not operated on Sunday )

tot^^rliec^SrtKS^^^^^^^^^^ ^^^^ ^ond

er^^hVlUr^slr^^el^^^^ «^ received at the cream-

cr^mU' onlundays'"'""
''''''''' ^^-^ transacted at the

^J^^I'JJa ^""fS^
the interval between the twentieth day of May and the

e7y afeait^^t1S?t^^^
each season all milk shall be deliVefed at the ?'eam

SrnaTjjify\ifen^\Kr^^^^^^ " "^"^ ^'^"^"^^ remaining portion of Xe
f^^^^' J" ^^'-^^ delivered shall be sweet and in e'ood condiHmi- if

Kf'te.-,!— ^^^^^^^^^^
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Akt. VI. Any luoiuber or patron of the aHsociation found fikimming, waterinj,,

or in any mannor adulterating his millc offered at the creamery sliall forfeit to

tlio association ad follows: For the first olfonso, ten dollars; for the second offense,

twenty-live dollars; for the third ott'onse, ho or she shall forfeit all interest in the
association and also all claims for milk theretofore delivered to the association.

But no such forfeiture shall be adjudged without first offering to the member or

patron charged with so having skimmed, watered, or adulterated his milk full

opportunity to defend himself from such charge. Any member sending to the

creaiuery any bloody or unhealthy milk, or any milk from any cow within four
days after calving, shall, if convicted of having so done knowingly, forfeit as

described above in this section. The directors shall act as a board of judges in

such cases.

Art. VII. Members and patrons furnishing whole milk may take from the

separator or the tank at the creamery four-fifths of the quantity of milk (in

pounds or quantity) delivered at the creamery on that day. Any member taking
therefrom more than sucli amount shall forfeit to the association the sum of live

dollars for each such taking.

Art. VIII. "Withdrawals from the association shall be allowed only as follows:

The member desiring to v^ithdraw shall give at least one month's notice of his

application therefor. Such application shall only be allowed on a vote of two-

thirds of all members present and voting at any meeting for hearing at which
sncli application shall have been noticed: Provided, however, That any member
living more than three miles by the nearest road from the creamery building may
make application to the board of directors, who in their discretion may grant

permission to such mcciber to Avithdraw from the association.

Art. IX. Any member refusing to deliver at the creamery the milk (or cream)

agreed to be there delivered shall, without reason satisfactory therefor to the

association, forfeit all interest in the product on hand.

Art. X. Notice of any proposed amendment to the constitution or by-laws shall

be in writing or printing and shall be kept posted prominently in the creamery

building and also on the walls of the delivery department for the reception of

milk.

APPENDIX C.

. BY-LAV.'S OF THE COOPERxVTIVE CREAMERY ASSOCIATION,

{Origiucdlij framed and adopted in April, 1S81.)

(Suited to a inirely cooperative factory on the cream-gathering plan.)

Article I. This corporation shall be called the Cooperative Creamery

Association and shall be established in the town of , the location to be hxed

bv its directors: Provided, That the original location be approved by a stockhold-

ers' meeting. The object of the association shall be to receive milk or cream from

its members and other patrons, or to purchase milk and its products, and to manu-

facture and sell the products of milk, purchasing, leasing, holding, and usmg real

and personal estate necessary for the proper transaction of the business ot the cor-

^°St°Ti The stock capital of the corporation shall be two thousand dollars

(83,000), divided into eighty shares of twenty-five dollars each The members ot

the association shall be owners of its capital, stock. Each stockho^^^^^^^

entitled to one vote in the meetings of the association, irrespective of the number

of shares owned, and may vote in person or by pi:oxy, subject to the provisions

oi the law A majority of the stockholders of record present at any meeting of

which regular notice has been given shall constitute a quorum for the transaction

''*AR?"m' The annual meeting of the association shall be heldon the last Wednes-

davin Jannaiy in each year, at one o'clock in the afternoon, at such place as the

fectoi ma74 poS^ cU-ter'at least seven days' notice
f
f^^^^'t^^^"^?^*

7,^^
mMl to lach stockholder. Special meetings shall be ordered by the president, and

be hettfter notice as ?irovided for the annual ^^e^tfe;^^^^^^^^^^

a majority of the directors, orin writing requested by one-th i d of h^

Art IV. The members present at the annual meeting shall choose by ba lot a

clerk a treasurer, and not less than three directors, and the persons so el oseu

S'hold office tm the next annual meeting or till

in their places. The clerk and treasurer may be chosen
f '"J^^^^^^^^ ?t

the directors in office shall constitute a quorum of theboaid. Anj '^(^anciehm
SLfiSons may bo filled by the board of directors, such appointment to hold
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until the next meeting of the corporation, when the stockholders shall fill the said

vacancj'.
•

Art. V. The directoi-s shall choose one of their number as president, and the

president shall bo the presiding officer of the board of directors and at meetings of

the stockholders. The directors shall appoint all other officers, agents, and
employees of the association needed in its business, and shall fix the compensation
for all service performed for the association. The directors shall procure and
adopt a corporate seal and shall determine the form of certificate and transfer of

stock.
Art. VI. Certificates of stock, duly numbered and .signed by the president and

treasui'er, shall be issued to stockholders, and upon transfer and surrender of any
former certificates new ones shall be issued therefor, if desired, and all transfers
and issues shall be duly I'ecorded in the proper books of the corporation.
Art. VII. The treasurer shall be the transfer clerk for stock and, subject to the

conti'ol of the directors, the custodian of the property of the association, and its

financial agent and accountant. He shall give bonds, approved by the directors,
in a sum of not less than two thousand five hundred dollai's (§3,500) for the faith-
ful i^erformance of the duties of his office.

Art. VIII. The clerk, who shall be diily sworn, shall keep a true record of the
proceedings in all stockholders' meetings and of the stated meetings of the direct-
ors, and shall give all notices. In the absence of the clerk, a clerk pro tempore
may be chosen and qualified by the direc tors.

Art. IX. This corporation shall be cooperative. Milk or cream maj'' be accepted
or pm'chased from any member and also from any producer not a stockholder upon
the same terms and regulations as may be prescribed for stockholders, and after
deducting all actual expenses of the business from the gross receipts, the remain-
ing income, profits, and earnings shall be divided among the members and other
contributing patrons, pro rata, according to the quantity of milk or cream furnished
by each, or according to the quantity of actual butter fat furnished, as determined
by proper test, under regulations therefor made by the directors; and such division
of profits shall be made and paid monthly or bimonthly, as the directors may decide.
The actual expenses shall include the disbursements properly made in prosecuting
the business, such sums as may be legally required for a contingent fund, and an
amount equal to six per centum per annum upon the par value of the capital stock;
the last-mentioned interest to be paid annuallv to the stockholders of record at
noon of the day next before each date fixed for such payment: Provided, That the
directors may deduct the sum necessary for this inilerest, at theii- discretion from
the gross receipts of any portion of the business year.
Art. X. The directors shall cause to be kept a correct account of all purchases,

all expenses, and all receipts from sales or otherwise, also of all milk ov cream
furnished by stockholders and other patrons. The board shall prescribe the rules
and regulations governing the collection and delivery of milk and cream, may
cause the quality of such to be tested as often as may be expedient, may in person
or by authorized agent inspect the premises and methods of any person from whom
milk or cream is received, and may reject or refuse to collect or receive any milk
or cream that is unsatisfactory or not furnished according to the prescribed re"-u-
lations. Tne directors shall establish prices and shall have full power over the
business of the association, and shall make a full statement of the business and ofthe cloings ot the board at each annual meeting, or whenever called for by vote ofthe stockholders Meetings of the board of directors, of which records shall bekept shall be held whenever called by the president, or requested in writing bvany two directors. ' &

Art. XI. These by-laws may be altered or amended by a two-thirds vote of the

^^^nln FiffT .''VT?^
"'"'"''''^ meeting, or at any special meeting of stockholders,provided the fact of the proposed change be stated in the notice
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APPENDIX D.

CllEAMHUY EQUIPMENT.

The following is a list of the principal apparatus needed to equip a butter factory

for 500 cows or less, with the usual prices at place of shipment, subject to discount

for cash payment:

1 . One 15-horsepower boiler, with fixtures §300. 00

2. One 10-horsepower engine, with fixtures 175. 00

3. Shafting, pulleys, hangers, belting, etc., about. 100. 00

4. One set of hoisting-crane fixtures and track 20. 00

5. Twenty carrj'ing cans, 20 gallons each 120.00

6. One 000-pound platform scale, compoiind beam

-

25. 00

7. One 70-gallon weighing can 10. 00

8. One 500-gallon milk-receiving vat 35. 00

9. One milk-tempering vat, copper - - - 15. 00

10. One cream separator, 2,600 to 3,000 pounds per hour capacity. 475. 00

11. One milk or cream conductor head and pipe 3. 00

12. One 300-gallon twin cream vat, steam and water and ice boxes 70. 00

13. One 400-gallon factory churn, center belt 45.00

14. Cream and buttermilk strainers 4. 00

15. Four tubs for granular butter, 125 pounds each 8. 00

16. One power butter worker -

on
17. One printing table and two butter printers. onn
18. Butter ladles, large and small, packers, and butter bowls 3. 00

19. One counter scale (to weigh half ounce) --- 1^-00

20. Glassware, floating thermometers, graduates, etc ^-00
21. One 30-bottle Babcock tester, and fittings complete ^5. OU

22. One plunger pump for water.
o~c\r\

23. One water tank, 600 gallons - - - -

^f-^^
24. One hot-water tank, 300 gallons fi-^^
25. One milk and buttermilk pump
26. One skim milk or buttermilk tank, 300 gallons l

'
•

27. Two wash-sinks and connections
t'nci

28. Water pails, dippers, and other tinware. ..

29. Hose, mops, aprons, brooms, brushes, stencils, etc
tkknci

30. Fifty print-butter carriers, 24 to 84 pounds each ^o'J-

Total

NOTE.-For a cream-gathering factory, omit from this list Nos. 8, 9, and 10,

amounting to $525, leaving coft of otitfit less than §1,200. For a separator

cJ^ameiT omit No. 5: amount, $120. Nonreturnable packages are so largely usedS tiie&st item ($150) may generaUy be omitted. For cheese-makmg apparatus

an additional outlay of about $250 would be necessary.



MISCELLANEOUS REPORTS OF INSPECTORS AND
CORRESPONDENTS.

ERGOTISM IN KANSAS.

In April, 1895, a committee of cattle feeders requested Mr. Albert
Dean, live stock agent in charge at Kansas City, Mo., to institute an
investigation into the nature of a disease then existing among the
cattle of Thomas Steele, at Selma, Kans. Stock Examiner W. IsT. D.
Bird, to whom was assigned the task, reports as follows

:

I proceeded at once to the farm of Mr. Steele, which is a mile and a half north-
east of Selma, Anderson County, Kans. After a thorough investigation of the
cattle and their feed I found the disease to be ergotism, caused by the cattle eat-
ing wild rye on which was ergot in considerable quantities. Hay containing this
wild rye had been fed to the cattle prior to the outbreak of the disease.
History of cattle and disease.—Mv. Steele purchased about the middle of Janu-

ary last in the Kansas City (Mo.) stock yards 100 head of 3-year-old native
dehorned steers and shipped them to his farm. He could not give me their for-
mer history. After their arrival on the farm he added one more steer of same age,
raised m the neighborhood. Mr. Steele placed these 101 steers in his feed lots,
consisting of one sheltered lot of about an acre, fenced Avith a high stone wall on
the east, north, and west, and board and wire oi^. the south; a ravine ran diago-
naUy through the lot. Adjoining this lot on the east was a pasture of 35 acres
of which the cattle had the run. In the eastern part of this pasture was a creek of
water from which the cattle obtained their drink. In verv cold weather the ice
had to be cut to enable the cattle to drink. These two lots were more or less stony
and rough. Mr. Steele commenced by feeding the steers shock corn in the morn-
ing. The corn on this was fairly good and probably would yield 20 to 25 bushels to
the acre. The fodder was quite bright and the corn free from any smut. In the
afternoon he fed all hay, consisting of timothy and clover, with some redtop andsome prairie slough hay containing a great proportion of wild rye. This way of
feeding continued until his shock corn was exhausted. He then kept the racks full
ot hay and fed some ear corn. Mr. Steele says he only had about an acre of thisslough hay, amounting to about 3 or 4 tons, and had fed out the greater part of
It previous to the outbreak of the disease. About the last of JanSary it becamevery cold, the thermometer dropping to 12° or 15° below zero
After this storm Mr. Steele noticed 3 steers so lame they would not go to waterwithout driving. He turned them out on his meadow and they fed at the haystacks or timothy and clover. '

He thought at fu-st that the steers had frozen their feet, and he continued in thatopinion until a number more became lame and were turned out of the lots. Uuto April 1 Mr. Steele had turned out 25 head, and 1 steer had lost both feet abovethe OS coi;ona3 and was killed. Several others had lost one foot at the ioint betweenthe OS pedis and os coronte and several had lost one toe
Upon arrival at Mr Steele's farm I noticed 24 head of steers feeding at the havstacks or grazing on the meadow. On moving them I noticed all w?re more orless lame, m the various stages of the disease. One steer had lost all of one footbelow the os coronge, 2 or 3 had lost one toe, and would probably lose the other- 8or 10 more will probably lose one toe. T pulled the toe of one steer off, which washanging only by a little skin. All the steers were affected only in onrfoot- theother feet were apparently well. The lame steers with only two exce^ions were

a Id male^'
appeared to be thriving. I put one steer In the bStoigcw!and made a thorough examination of the mucous membrane of the mouth noseand rectum, and found them in perfectly healthy condition. '

'

817
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All llio fiteova had a good appotito during tho progress of the disease, their bowels
WGVO perfectly healthy, and in none of them wore any indications of fever iiresent.

I found also that soino of tho siuk steers and a few of those in the main lot, at least

10 or 13, had lost tho bushes of their tails.

On investigation I learned that the slough hay which v/as fed before tho out-

break of tho disease and contained a large proportion of wild rye had all been
fed out except one stack, which consisted of tlio rakings of timothy, clover, and
prairie hay. In this I found considerable wild rye, and on examination of this

wUd rye I found quite a proportion of it contained well-developed ergot. I found

no ergot in the timothy, clover, or redtop. After showing Mr. Steele tho heads

of wild rye with tho ergot on them he said tho liay which he had fed the cattle lie

remembered to have contained many heads of rye bl ack with ergot. After making
this thorough examination of tho hay I believed that there was sufficient ergot on

the wild rye, with the climatic conditions, to cause the disease.

Mr. Steele said tho first indication of the cattle losing their toes had been a slight

crack in the horn of tho heel; this would gradually lengthen out, showing little or

no pus, until it gradually would fall off.

The foot of the steer from which I pulled the toe showed no considerable

inflamed condition, with a very little pus.

Mr. Steele said that in no stage of the disease were there any indications of sore-

ness of the mouth or derangement of the bov^'els.

Mv Steele did nothing in a medicinal way to cure them. He did not change the

feed or their locality uutU the hay with wild rye and corn fodder had been fed out.

On an adjoining farm to Mr. Steele's lived Mr. Alfred Pillsbury, who had one

small steer become lame, but he changed the feed, and had no new cases.

TEXAS IFEVBR IN KANSAS.

In 1894 an outbreak of Texas fever occurred among a few lierds of

cattle in Kansas. A careful study of the environments of the affected

animals at once gave rise to a suspicion tliat the source of the disease

miglit be traced to southern California through a few shipments of

cattle that had been made to Kansas from that section. To verify

this suspicion became a subject of exceptional interest from the fact

that the cattle tick, the direct medium of the contagion, had not

heretofore been officially recognized as existing in California; m otiier

•words, the Texas fever line had not been extended so as to include

any part of that State.
. . • i

An investigation resulted in the discovery of abundant cattle ticks

in the lower altitudes of the southern California coast, and traced to

this section, beyond reasonable doubt, the origin of the outbre.ak of

Texas fever in Kansas. The recommendation to extend the iexas

fever line so as to include all of that portion of California south of an

irregular line extending from Lake Tahoe to San Francisco has since

been carried into effect. .

The following report of Live Stock Agent W. E. Hill gives a detailed

history of the investigations in California:

Hon. J. Sterling Moeton,
Washington, D. C. .

Sir: In compliance with your instructions, dated November
17^^^^^^^

such parts of southern California as might be necessary W
P; ^

lencclf Texas fever among cattle, I beg leave rcpoi;t that oii

Angeles, Cal., I made the acquaintance of Mr. B. Weller, live ^'.^^J;

"^-f
"V^^^

Santa Fe Railroad and a live stock emission merchant Mi. Simon Maie^^^^lf^

Tvr,. T r.Tn-1-a c?nTi+mm bntfhors of Central and Orleans markets; \y .
ii- JNewu.uis,

ami Sil Vail and many other gentlemen mterested in the

cattle business of southern California. , , discrse
They informed me that, so far as they were advised

fj.^f

,

amonlthc cattle of that section during the season fj^.
^'"t tha^^^^^^^

JidS
years, at various times and in separate localities, sometimes m one place and tnen
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in another, large numbers of cattle had been taken sick and the loss by death had
generally boon heavy. They also informed mo that there was i^lenty of ticks on
the cattle during the warm weather of siimmer and fall, and that I could obtain

all I desired by visiting the varioiis cattle ranches along the coast. Mr. Weller,

who at one time was in the cattle luisiness in Texas, said he believed them to be
the same kind of ticks ho had seen in former years on cattle in Texas.

Aftei- gaining what information I could in Los Angeles, I started down the coast
for the purpose of visiting some of the ranches and obtaining ticks from the cattle.

The first ranch visited was the San Joaquin, below Santa Anna, managed.by Mr.
George Irvine. On account of a severe rainstorm that prevailed at the time and
the cattle being from 5 to 10 miles off in the CoastEange hills, 1 was unable to obtaia
ticks at this ranch. Mr. Irvine said if I had been present about November 1, when
they removed the ticks from the cattle with a currycomb and satui'ated their bodies
with crude petroleum, I could have obtained a bushel of ticks.

Mr. Irvine also informed me that of late years they had brought no cattle

(except bulls') from other ranches; that in the spring of 1893 he brought from
Puente ranch, elevation 1,300 to 1,500 feet, 19 bulls, all of which died during the
following summer. On a later occasion they brought to their ranch a number of
yearling"bulls, about one-half of which died. It is said this ranch is fi'ee from
ticks.

I went next to the following ranches where I obtained ticks: From the cattle of
Marcus Foster, at Capastrano, and from the cattle of Mr. O'Neal, at Las Flores, on
the Santa Margarita ranch, also near Lakeside, in El Cajon valley, 2.3 miles inland,
and at Tia Juana, where I found an abundance of ticks on both sides of the boun-
dary line between the Republic of Mexico and the United States.
From all these places I sent ticks to Kansas City, Mo. , and one case of ticks

from Las Flores, on the Santa Margarita ranch, to Washington, D. C. I met here
Mr.L. J. Ware, formerly of Massachusetts; he said that, to his personal knowledge,
ticks had been in the country since 1869, but not so plentiful as now, when cattle
have become more numerous.
Mr. Manuel Lucero (a Mexican) said that he at one time lived near the Santa

Crua Mountain, south of San Francisco, and that he had seen plenty of the same
kind of ticks in that section of the country. Another gentleman (he did not give
his name) told me he had cattle on Mexican territory, 60 miles south, near the coast,
and that there was plenty of ticks in that section and that his cattle were infested.
Mr. Gates, of the fu-m of "Vail & Gates, also inforpied me that eight or nine years
ago he was engaged in the cattle business in the Salinas Valley, between Soledad
and Monterey, Cal. , and at that time there was plenty of ticks in the valley and
that his cattle were infested.
Having completed my investigations at San Diego and its vicinity, and having

obtained all the ticks desired, I returned to Los Angeles. After obtaining all the
information possible from persons at Los Angeles concerning shipments of cattle
made by L. J. Rose, C. R. WiUoughby, andH. C. Hooker to Kausas, during the
summer of 1894, I left that city for a trip up the coast for the purpose of visiting
these gentlemen and obtaining from them the full particulars.

I first called upon Mr. Rose at his home near New Jerusalem , IT miles southeast
from Ventura, Cal. Mr. Rose informed me of the losses which he and his partner-
Mr. Ilobson, had sustained during the summer of 1893, they losing over 900 head of
cattle from some disease to them unknown. He said that the losses occurredamong cattie recently brought from high elevations to ranches much lower and
near the coast, which had been infested with cattle ticks for years; that from the
survivors he shipped about May 20, 1894, 340 head to the Barse Commission Com-
pany of Kansas City. These, he had been informed, liad been sold to Mr. Jerome
Pitney. The symptoms of the cattle when sick, as he explained them, were those
usually present in Texas fever.
This is the shipment of cattle that arrived at Hymer Station, Kans. , about Mav 27

1894, and was put into one of the Berry pastures where they remained ten or twelve
days and infected it with Texas fever; they were then sold to Jerome Pitnev andremoved to his pasture near Belvue, Kans.. which they also infected. A loss ofmore than oO head of cattle from Texas fever occurred in and near the two pasturesMr. Rose also mformed me that 154 head from the original infected herd of cat-

Sfim.Pd tnlc
*°

^-P^;
WJJougliby of Ventura, Cal., an^l with other catSe w^xlshipped to Kansas City, Mo., the last of May, 1894. This is the shipment that

f^M? 1^''; ?® Kansas City stock yards June 5, 1894, 31 head of which were soldto Ml. Blackwell and taken to his pasture near Lees Summit, Mo., where Texasfever soon developed and resulted in the loss of 10 or 13 head of native cattleuno Hundred and forty head from the same shipment were boup-ht on the s'nnfldate (June 5, 1894) by O'Donald & Son and taken to theii- pastui^ nSl- Gridley!
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Kans., wliero 3 died. Tlie remaining 137 were returned to the Kansas City stock

yards one month later, when they were bought by Mr. Gillespie and taken to

Paradise, Rnsseil County, Kans., where Texas fever developed and resulted in

the loss of several head; one or two of them, it is said, were of the California

shipment.
1 mot Mr. Willoughby at Ventui-a, Cal.; he seemed reticent about his cattle

shipments to Kansas, exciased himself as liaving an important engagement, and
promised that he would call the next day, but failed to do so.

I did not see Mr. H. C. Hooker; he having disposed of all his cattle, had returned
to his ranch in Arizona. At Ventura and Santa Barbara I obtained what infor-

mation was possible from other persons concerning his cattle shipments from Cal-

ifornia to Kansas during the summer of 1894, to wit: He sent three trains; two of

them were from the Foxen or Bell ranch, near Los Olivos, Cal.; the third, or last

train, was from the Santa Anita or Holister ranch, near the Santa Ynez Mountain,
bordering on the coast. These shipments were made the last of May, 1894. So
far as known, no harm resulted from the first two shipments, although Mr. Bell

informed me that his ranch near Los Olivos was infested with some kind of ticks

that got on cattle, horses, deer, and rabbits. It is supposed that from the other

shipment (Santa Anita ranch) Texas fever developed near Bazar, Kans., which
resulted in considerable loss. A portion of the cattle in this shipment came from
the Foxen or Bell to the Santa Anita or Holister ranch about February 1, 1894,

the remainder came from Tucson, Ariz., to the Santa Anita ranch in March, 1894.

Up to the time of the shipment of this train load to Kansas about 100 head of

the cattle thus introduced had died, but none of the original herd on this ranch

had been sick. From the symptoms of those that were sick and post-mortem

examinations of those that died, as explained by Mr. Hohster, no doubt remains in

my mind that the disease was Texas fever, and that those that were shipped to

Kansas infected the country in and around Bazar.

The ticks sent you inclosed in a redwood box came from the Santa Anita or

Holister ranch, where the cattle in the last Hooker shipment came from. I regret

exceedingly that, owing to the lateness of the season and the cold, rainy weather,

I was unable, after leaving Santa Barbara on my trip up the coast to Niles, then

across to Stockton and up the San Joaquin Valley to Bakersfield and Los Angeles,

Cal to obtain or see any cattle ticks. Had I been two months earher 1 could

have known to a certainty if cattle ticks existed in the several localities visited,

and would not have been dependent upon the testimony of others. Seemg is

believing and far more convincing than being otherwise informed; but I was

assured by many persons (whom I have no reason to doubt) at the different places

which 1 visited, and by parties I met on the train, that the whole coast as far

north as San Francisco was infested with ticks during the warm weather of sum-

mer Two of these persons told me that the coast far above San Francisco was

infested with ticks. One of them, J. H. Flickengar, of San Jose, Cal., declared

that to his personal knowledge they could be found at least as far north as the

northern limit of California, and likewise along the foothills of the mountains on

both sides of the San Joaquin Valley and in many of its alfalfa pastures.

At Hanford, Cal., Dr. William Carmichale, V. S., informed me that in the

summer of 1894 a herd of cattle was brought from Cholame, on the west side of

San Rafael Mountains, near the head of the Salinas Valley, to the Barber pasture

near Manford; here they remained two or three weeks, after which they were

slaughtered. Within three ol- four weeks thereafter a dairy herd of 30 cows was

nut in the same pasture and 17 of them died in about three weeks. Dr. Car-

michale was called to see these sick cattle. The symptoms of the disease, as he

described them, were glassy, staring eyes; drooping head, with ears lopped: the

urine a dark, bloody color. Two of the sick animals were slaughtered. A post-

mortem of these, and also of those that died from sickness showed enlarged spleen,

liver somewhat enlarged and of a mahogany color, gall bladder full of dark bile,

and the contents of the third stomach, or manifolds, impact and very dry.

Dr. Carmichale, having recently emigrated from Canada and lla^^ng had but

little experience with diseases among cattle in this country, was unable to desig-

nate the disease. He did not recollect having seen any ticks on their bodies, and

Sevei having heard of the cattle tick, he did not make aiiy examination in

search of them. Here in the Barber pasture and among the Hooker cattle on the

Sa Anita or Holister ranch, occurred the only outbreaks of disease of any note

during the summer of 1894, so far as I was able to learn.
,

There is no doubt in my mind that the Barber pastare was infected and that

the loss of the 17 cows of the dairy herd was caused by the mtroduction of ticks

bv the herd brought from near Cholame. , . f^^4.^j

It s a concedef factin that section that the .Salinas Valley lia^ been m^^^

with cattle ticks for many years. I learned while at Hanford and other towns
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Bear by that at different times and places in 1893, and previously, there was quite
a number of similar attacks of sickness among the cattle of the valley. Baters-
field is the headquarters for the Kern County Cattle Company and the Miller &
Lux Cattle Company; both firms have large cattle interests in the San Joaquin
Valley. Mr. W. F. Wible, manager of the latter company, was away and I did
not see him.
The Kern County Cattle Company claims to have about 75,000 acres of alfalfa

pastures and grainfields, all or nearly all under irrigation. Owing to the rain
and impassable roads, I was unable to visit the several cattle pastures. I was
informed that there had been no unusual losses among cattle in that section for
aboiat two 5'ears, but that for several years previous to that time a disease unknown
to the people, which had baffled the skill of all, had appeared among cattle in sep-
arate places and at various times during warm weather, and that hundreds had
died, while cattle in other pastures in near localities would seem perfectly healthy.

I exhibited some ticks I had in a box and asked persons if the cattle in their
pastures were infested with ticks like those. The reply was that ticks were on the
cattle in some of the pastures and in others not. Mr. C. L. Conner, superintend-
ent of the Greenfield cattle ranch, said that in his vicinity during the summer
there was plenty of such ticks on the cattle.
The people of California have never suspected that the tick in any way was the

cause of disease, or even an injury to their cattle, except by the loss of blood it
caused, thus producing a weakness of the system. To remedy this evil, many of
them with a currycomb cleaned the ticks from their cattle once or twice daring
the year. I was told at Bakersfield and many other places that the losses gener-
ally occurred among cattle brought during the latter part of winter, spring, and
summer from Arizona, New Mexico, and other high elevations to the low eleva-
tions along the coast and to the San Joaquin Valley; but that if they were brought
in during the fall and early winter the mortality was far less during the following
summer.
Some thought the disease was murrain, others that it might be Texas fever-

some attributed it to climatic conditions and change of feed and water; others
seemed to think the cattle mxist have been diseased when they were brought to
their pastures.

I could not hear of any disease among the cattle that had been taken from the
coast and placed on the alfalfa pastures in the San Joaquin Valley. The reason
IS easily understood when we know that all the coast cattle have ticks and have
therefore acquired immunity against Texas fever.
The fact, as they say, that some of the alfalfa pastures in the San Joaquin Val-

ley are not infected or unhealthy, as they term it, may be attributed to the fact
1 no infectious (ticky) cattle have been placed on such pastures since they were

seeded down to alfalfa. Mr. Lewis Sentous, of Orleans market, Los Angeles told

^li^^} \® ranches, one on the coast near Santa Monica, elevation from 300
to 500 feet, covered with small brush, and during the summer his cattle there were

o]^ f ""f^"-' ^,^^«^iJ^as at Puente, 20 miles east, at an elevationtrom 1,200 to 1,500 feet, and on this there were no ticks.
Mr. Sentous said about one-half of the cattle he had slaughtered came fromArizona, andm the summer, if this class of cattle were placed on the Puente ranch,he lost none.by sickness; but if put on the coast ranch, many of them would die

^om ei'e"fence!
°' ^^''^ ^« had learned

I visited many other places and obtained much information, from parties of whom
t7hT 0^^'"^'' confirmatory of the facts already stated?
1 think sufficient evidence has been furnished to establish the fact tliat Hio

Southern cattle tick (SoopM^^.s bovis) does exist in soXern SalffoinTa! and thatTexas fever is prevalent whenever the proper conditions are present for th?trans-mission to susceptible animals (cattle from high elevatioAs) of the infectfo4agent (micro-parasite), which exists in the red blood corpuscles of the cattllaWthe coast of southern California. In justice to other States and TeSitm^^^^^would recommend the following quarantine line:
lerritones, I

with n^^'nT" f *T?-®
intersection of the southern boundary line of Californiawith the Colorado River, thence m a northerly direction following the ensteritboundary hue of California to Lake Tahoe, thence in a westei irdifectfon fIon"

Spr"?""'' EWorado and Sacramento counties to the Sacramentothence down said river to the Bay of San Francisco.
amento lin er,

Yours, respectfully, E. Hill,

Kansas City, Mo., Feb^^ary 9, 1895.
Idve-Stock Agent.

A I 11
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AN OUTBREAK OF CATTLE DISEASE IN KANSAS.

An unfortunate and, as after events proved, a groundless alarm
over a seeming outbreak of cattle disease startled the stockmen and
farmers of eastern central Kansas early in March, 1895. During the

preceding summer an unusually severe drought had prevailed over

this entire section, and in consequence much of the fodder had been
harvested before maturity. In handling, the blades not only broke

up badly into chaff and dust, but as a food it Avas almost devoid of

nutrition. In the month of February following occurred the worst

dust and sand storm that has been known in that section for years.

The dust and sand were beaten into the shocks of corn, and the fodder,

already in poor condition, was rendered almost unfit for use. Owing,

however, to the failure of the corn crop to mature, this damaged, innu-

tritions fodder was the average farmer's and stockman's main resource

for wintering his stock.

Naturally the general use of this quality of food was productive of

bad results in all cattle whose subsistence depended upon it; they fell

off in flesh; some, on account of the dust and sand, became affected

•with a cough, and an occasional animal in a herd here and there died.

From this condition of the stock a report, the responsibility for which

seems not to be definitely fixed, obtained wide circulation that pleuro-

pneumonia existed among the cattle herds of Morris and Geary coun-

ties, Kans. As is usual with reports of misfortunes, this one lost

nothing from reiteration, and a feeling of uneasiness, if not alarm,

over such an impending calamity pervaded all persons interested.

Immediately all precautions were taken to prevent the spread of dis-

ease pending investigation. The State live-stock sanitary commission

quarantined the suspected herds, and the governor of the State asked

the Secretary of Agriculture for investigation by an expert who had

experience in diseases of this character. A thorough investigation

revealed the baselessness of all fears, and in less than a fortnight

from its establishment the quarantine was raised. The following

letter of United States Inspector W. S. Devoe gives a full history cf

the investigation and the conclusions deduced:

Hon. J. Sterling Mortoj?,
Secretary of Agriculture.

Sir- In compliance with yonr instrnctions I beg leave to submit tlie following

report in regard to an investigation of the alleged outbreak of contagiotis pleuro-

nueunionia in the counties of Geary and Morris, State of Kansas.
_

On Marcli 20, 1895, Prof. N. S. Mayo made a post-mortem exammation on a

steer owned by J. J. Furney, Beman, Morris County, Kans. He removed a por-

tion of what seemed to be one of the ventral lobes of the lung and took it to the

laboratory of the Kansas State Agricultural College.
n «min

On Ma/ch 20, 1895, this part was shown to me, and the diseased Potion a small

part of the inferior border , was examinedby Professor Mayo andmysel Jlieiev^^

no nleurisv A slight thickening of interstitial connective-tissue bauds wa, appar-

ent and£e was a slight hepatSation The tissue of ^^^^^^^^
oJ;,^if,^'^^^

but there was no characteristic lesion of contagious Pl^^i-o- ™eiimo la^^ F^^^^^^

appearance of this portion of the lung and from the coughing of the
«»^-^.^^=:^«^<J

the false reports of sickness in the herds,,made by E- N- Tu ei ex cbau^

Kansas State live-stock sanitary commission, originated the imuoi ot contagious

pleuro-pneumonia in the herds of Geary and Morris cojinties, Kans.
^ In tl/e afternoon of March 2G I v sited the farm of Jf"

"^^^ j w Moo?e
ris County, Kans. , in company with Prof

.
N S. Mayo, J; J*^^"^*^"'

^^^^^^ L^/JSv
and J. I. Brown, members of Kansas live-stock sfmtary boaid. Di •

Dame Ma^^

.

veterinary surgeon Seventh United States Cavalry, stcihoned
^
Joi t^^J^'-;?^^^^^^^^^^

accompanied me. The latter was formerly employed b) the btate ot Maij lana lu
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investigating outbreaks of contagious plenro-puenmonia and has good knowledge
in regard to the disease. Mr. Furney had on hand 58 steers, 3 cows, and 4 calves.

Of this number, 20 steers were purchased of John Hooper, Alta Vista, Kans.,

about the month of September, 1894; 7 steers were purchased of J. Bolten, Council
Grove, Kans., September, 1894, and 7 steers were piu-chased of Chris. Loiigwaith,

Alta Vista, September, 1894. The remainder of the steers has been on the farm
for some time. The cows and calves were raised by him. He first noticed the

animals coughing about December, 1894. They lost flesh and did not thrive. The
coughing of the animals was more noticeable in the mornings after feeding. On
March 1, 1895, 1 died suddenly, and on March 21 Professor Mayo killed 1 and
made a post-mortem examination. On March 26, 1 steer was Idlled for a like

purpose. On arriving at the farm on this date and making an ante-mortem
examination of the cattle in pasture no signs of sickness were -visible. The ani-

mals were in poor condition, but on chasing and driving and compelling them to
run not much coughing was heard.

Professor Maj'o was requested to i)ick out what he considered the animal most
affected, and he ordered a 2-year-old steer to be irilled. In endeavoring to catch
the animal it was necessary for a man on horseback to ride the animal down, as,

with the assistance of half a dozen men, it was found impossible to catch it. The
steer broke out of the field and ran a mile down the road and back before it was
caught and thrown. With all this driving hardly a cough came from the animal.
On post-mortem there was no sign of pleurisj^, no adhesions, and only a small
portion of the right cephalic lobe of the lung showed pneumonic spots. This part
was sent to Washington. This steer, the owner says, was taken sick and refused
to eat about December, 1894. Its food had been only corn fodder. As soon as
the o-mier changed its food to millet it began to recover and was improving up
to the date of killing. E. N. Turner, ex-chairman of board, reported to Governor
E. N. Morrill, of Kansas, that 50 per cent of the animals were sick and that there
was 1 dead. None has died on the place except the one v/hich died suddenly
March 1 and the 3 which were killed for post-mortem examination. The owner
reports the condition of the feed given to the animals to have been bad and dusty.
On the same day we visited the farm of John Bond, Beman, Morris County,

Kans. We made a post-mortem examination on a steer which had been reported
affected. It was a 2-year-old black steer afflicted with what appeared to be a hock
injury, and we found, on questioning the owner, that he, on noticing a small
swelling some time ago on the inside and outside of the hock joint, had punc-
tured it with a jackknife, and the result was an opening of the bursiB and syno-
vitis followed. It was the nigh hind leg affected, and the animal laid upon its
right side continually. On the post-mortem we found a portion of the right
caudal lobe of the lung discolored with hemorrhagic areas which were thought
due to the imperfect bleeding and to the animal lying on that side. A small por-
tion of the right ventral lobe showed some hepatization, but the lobules were
softened. This part was sent to Washington. Mr. Bond had on hand 40 steers,
5 cows, and 1 bull, all of which liave been on his place since October, 1894. He
has purchased none and has noticed no sickness in his herd, -with the exception of
the mjured steer killed for post-mortem, Mr. Bond states that the feed has been
very bad this winter.
On March 28 I visited the farm of J. E. Carnahan, Alta Vista, Kans., in com-

pany with J. W. Johnson, chairman of the Kansas live-stock sanitary commission.We made a post-mortem examination on a 2-year-old red steer raised on that
place, and found the mediastinal glands affected with tuberculosis. This animal
was raised on the place and had been losing flesh and not thriving since October
1894. The owner had noticed it coughing about that time, and it appeared ill
during the winter. A red cow was seen on the place with, glands of submaxillary
space enlarged. This animal was purchased at a public sale at John Woodward's
farm, 3 miles southeast of Beman, last summer. It could not be caught for the
purpose of a close examination.
Mr. Carnahan has 10 steers, 6 cows, and 2 calves, all raised by him, with the

exception of the cow purchased from John Woodward.
Another red cow was found coughing and emaciated, showing external anpear-

ance of tuberculosis.

1
^vN. Turner, ex-chairman, reports in regard to the J. E. Carnahan farm that hehad U head, 3 of which are sick and 4 dead. There was none dead on the placeand Mr. Carnahan had lost none. The animals were in a poor condition Theovmer states that the'feed this winter was exceedingly dirty and of poor quality,

rnlfi^
" ^^-'''^^ '''^'^'''^

T""? 1}'^A\ •
^^^"•iiey farm. Here were 13 head mixed

vfii .tm,^5o"
^"^Po^'t"^ tli.is man had 4 dead and 3 sick cattle. There

T/as none dead on the place and no evidence of sickness in the herd. The animals
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were in poor condition. Mr. Furney informed me that he attempted to tell Mr.
Tnrner that 2 calves that were born during the night were found dead in the
morning by the side of their mothers, having iirobably died from the exposure of
the severe weather. Mr. Turner reports these as 3 of the 4 dead. The owner
lost 2 cows in the early part of March, 1895. The animals refused to eat and died
suddenly. The owner says the cause is bad feed and that he has heard no animal
cougli since ho had changed from fodder to millet.

I next visited W. A. McCoy, Beman, Morris County, Kans. Mr. Turner reported
that Mr. McCoy had 2 dead. Mr. McCoy has 1 cow and 1 heifer but they have
never been sick. No animals have died on his place.

The next place visited was the corral of William and Henry Funiey. 1 found
39 head of steers and yearlings, but on examination failed to find evidence of sick-

ness. The owner lost a 2-year-old steer about January 5, 1895. Mr. Turner reports
a number sick.

On March 29, 1895, in company with J. W. Johnson and J. W. Moore, members
of the Kansas live-stock sanitary commission, I visited the farm of H. C. Chm-ch,
Weston, Geary County, Kans. He had on hand March 29, 1895, 40 head mixed cattle.

Ml-. Turner reports that he found "5 dead and 1 sick with a bad cough." Mr.
Church says that Mr. Turner simply stood on a rail fence and counted his cattle.

Professor Mayo had previously visited the farm and advised Mr. Turner to quar-
antine them. Mr. Church says that Professor Mayo was never within 1,000 feet

of his cattle, and made no examination whatever. Mr. Church had one animal
dovvn,which had been injured, so he states, in jumping a ditch to get to water and
had been trampled on. This cow showed paralysis of hind extremities and was
unable to rise. No animal has died from sickness on his place, but the owner
killed one in the early part of last January because she would not eat and was in

poor condition. He has heard no animals cough except at feeding times, and he
attributed it then to the dust in corn fodder. This man claims to be a veterinary

surgeon and practices in his neighborhood. He is also the township assessor and
knows all the owners and the number of cattle on their farms. He states there is

no sickness to speak of among cattle in his vicinity, as his position as township
assessor would enable him to know of it.

I next visited the farm of J. S. Clark, Welcome, Geary County, Kans. He had
on hand 4 steers, 4 cows, 2 2-year-olds, and 12 yearlings. Mr. Turner reported 4 sick

on this place. There was none showing evidence of sickness. The owner lost one

steer in February during the dust storm. He has lost none before that for two
years. A red cow which had been reported affected with pleuro-pneumonia was
examined, but no sounds of lung trouble could be heard on auscultation and per-

cussion. This animal was examined previously by Professor Mayo, who had

renorted it to the owner as a suspected case. During her sickness, which the

owner states lasted one month, the animal never ceased lactation and the milk

was used by the owner in his family with the Exception of two days.

On March 30, 1895. in company with Professor Mayo, I visited the farm of Chris.

Zuhanly, Dwight, Morris County, Kans. Mr. Turner reported that there were 22

head on this place, 3 dead and 1 sick. There were only 8 head on the place and

none sick. One cow was approaching parturition; she was uneasy, but there were

no visible signs of sickness. There was none dead on the place. The owner killed

a steer about December, 1894,which had broken its leg. Two died dui-mg the win-

ter from impaction. The owner made a post-mortem examination and found the

rumen and omasum thoroughly distended and packed with cornstalks and dry

feed The symptoms as described by him pointed to that trouble. The animals

became crazy, ran at objects, and appeared dizzy. The lungs were perfectly clear

and normal in appearance. Mr. Zuhanly has had experience m slaughtermg am-

™fnext visited the farm of Thomas Foster, Dwight, Morris County, Kans. Mr.

Turner reports that on this farm he found two dead. Mr. Foster says that Mr.

Turner never visited his farm. ' He has on hand 3 cows and 1 calf. He lost one cow

about February 15, 1895. The animal appeared in good health one night, ate her

feed and gave milk, and the next morning on being called to feed, dropped dead.

Mr Zuhanly made a post-mortem at the time of death, at the request of Mr. oster

and reports the lungs clear and sound. Another cow had its leg broken about

last October and was destroyed. He has raised two of his cows and purchased

one of Mr. Brainard, Alta Vista, in June, 1894. P^„„f^
On March 31, 1895, I visited the farm of H. Vietse, Alta Vista, Geary County,

. Kans. He has 31 head of mixed cattle. He raised 29 of them and purchased 2 m
March, 1894, of John Garry, Alta Vista, Kans. He has lost none 5;ear«.

has one cow that coughs in the morning when first turned out and has done so for

three monchb 1 esamiued her, but could detect nothing abnormal in the lung
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sounds. Mr. Fiirney had been feeding fodder to his cattle, which were not thriving
and were in iDOor condition ni) to March 1. He then changed to millet, and the
animalti were now improving and doing well. On examination of the herd I conld
find no evidence of sickness. Mr. Tiirner never visited this farm, but reported a
sick animal on the place.

I visited the farm of W. W. Parker, 7 miles northwest of Alta Vista, Geary-
County, Kans. The owner has on hand 4 cows and 3 heifers. He raised them all

and has purchased none for over a year. A cow last September died suddenly, but
she never stopped eating or lactation never ceased. I examined the herd and found
no evidence of sickness. The owner reports a bad condition of the fodder and the
animals losing flesh while feeding on it, but improvement was shown as soon as
feed was changed to millet. Mr. Turner did not visit this farm, but reported
sickness there in cattle.

I next visited the farm of R. B. Hampton, Alta Vista, Geary County, Kans. The
owner has on hand 40 head mixed cattle; raised them all. He has purchased none
in two years. Sickness was reported in the herd, but on examination I found no
evidence of it. The owner reports the animals coughing while given dusty fodder,
but that has ceased since changing to millet.

I next visited E. H. Pettijohn, Alta Vista, Geary County, Kans. The owner had
on hand 10 j-earlings and 5 cows. I could find no evidence of sickness. The
owner lost one cow in December, 1894, which died suddenly. She began to fail
when di-y feed was given to her in October, and was milked up to the time of
death. The owner has noticed no sickness in his herd except the coughing of ani-
mals when given the dusty fodder, and at no other time.
Respectfully submitted.

W. S. Devoe, Inspector.
TOPEKA, Kans., April 1, 1895.

THE COMMUNICATION OF HOG CHOLERA BY CAHRION CROWS.

Hon. J. Sterling Morton,
Secretai^ of Agriculture.

Sir: Your pamphlet treating of hog cholera and'swine plague has just fallen into
my hands. I have read it with great interest, as its importance demands. I sin-
cerelyhope that it will be widely distributed in the South, where the ravages of this
disease in the past have so discouraged the farmers that they for a long time felt
that it was hopeless to undertake to raise their own meat. I am prompted to write
you by the recollection of a very interesting statement made to me by a farmer in
this county some time since, and it is submitted to you with the expectation that
It may lead to some further suggestions in the future on your part along the line
of preventing the spread of the disease.
Mr. E. J

.
Pool, a farmer who lives some 4 miles from this place, a few years

ago had a large number of hogs in the fall and set about the task of hog killing,
and bemg short of help, the entrails of the slaughtered animals were thrown over
the fence. Presently he observed that his hogs had come in from the woods and
begun to eat the offal, and soon they were assisted by a large number of carrion
crows and turkey buzzards. He observed the buzzards running about over andamong the offal, trampling on it vnth their feet, and the hogs and vultures all eat-
ing together. Withm a week a fearful epidemic of hog cholera broke out and
swept away nearly his entire stock of hogs. At that time there was an epidemic
of the disease raging m another part of the county across Pearl River, a distance
of b or 10 miles. Mr. Poole is sure that the vultures brought the germs of iio"-
cholera on their feet and legs from animals dead of the disease, and in that wav
communicated the contagion to the offal, and the hogs in eating it were infected
I fully concur with him m this opinion, and bring the incident to your attentionm the hope that you will give it such publicity as will call the attention of swine
raisers to this source of infection. In devouring carrion the bii'ds take their standon the carcass and chase each other over and about the remains, and if they hapuen
to have any of the germs on their feet from a former repast, and there is any par-
ticle of carrion left, the germs would be sure to be left scattered on the tjronnd
thence to be washed into ponds and streams from which the infection mi^ht passinto the bodies of other animals. Epidemics (or rather in this case, epizoStics) ofcholera frequently break out sporadically without any known channel of commu-nication between the diseased and the healthy animals. May it not be true thatthe germs are conveyed lu such instances as they were in Mr. Poole's case ?
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The indications are tliat all animals—cattle and horses as well as swine—dying
of hog cholera or of any other disease should he in-omptly burned or buried, so that
the carrion-cating birds and animals may not have these opportunities of spread-
ing the contagion.

Yours, very truly, T. S. Ford.

Columbia, Miss., July 1, 1S05.

NOTES ON THE CATTLE SHOW OF THE SMITHFIELD CLUB.

At the ninety-eighth annual live-stock show of the Smithfield CIuIj,

held in Islington, England, on December 9 to 14, 1895, a new and
instructive feature was introduced. Under the title

'

' Special slaughter
classes" four new classes of stock were instituted—two for cattle and
two for sheep. The animals entered in these classes were exhibited
during the first day of the shoAv alive. They were then removed for

slaughter, and on the morning of the third day the carcasses were
returned—one side whole and one side quartered—and awards were
made on the quality of meat, the proportion of lean to fat in the most
valuable parts, the percentage of carcass to gross live weight, and
other minor merits. Their value was then further measured indi-

rectly by a sale to dealers at auction, but the carcasses remained on
exhibition until the close of the show. In the cattle contest, which is

of more especial interest in the United States, the details of the com-
petition are given in the tabulated statement on the opposite page.
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The deducfcions that have been made in EngUmd fi-om the results of

this comiDetition luive led to a great amount of discussion on tlie sub-

ject of the profitable fattening of stock. A knowledge of the opinions

expressed may be made a source of profit to all who cater to the English
trade.
To appreciate the discussion fully it must first be understood that

the typical beef, according to the English taste, consists of a gi-eat

depth of well-marbled lean flesh. With this fact in mind one can
readilj'^ see that an inevitable conclusion from the tabulated results of

the competition was that the superabundance of fat, which makes the

living animal so attractive to the eye of the breeder, is a certain source

of waste and loss to the butcher who buys the animal for slaughter

and the profits of English trade.

The trend of English opinion on this phase of the discussion is given

by a writer in the Live Stock Journal (London) of December 20, 1895.

It may prevent confusion to note that lie speaks of a different class

than that referred to in the above tabulation. He writes

:

With yoiir permission I should like to call the attention of your readers to the

way in which the lirizea are awarded at the Smithfield and other shows of a like

character, for, unless some better method be pursued, I fear we can no longer pride

om-selves, as we like to do. on being a practical people. What is now being done

is a distinct discouragement to profitable production, and is detrimental alike to

the interests of the breeder, the feeder, and the consumer. It is actually putting

a premium on folly.
. « , ,

The primary object of the Smithfield Club, as set forth on page 4 of the catalogue,

is "to encourage the selection and breeding of the best and most useful animals

for the production of meat * * * and to supply the * * * markets * " *

with the cheapest and best meat."
, j_ j.±.t.

Tlie following case will show how our cattle judges and those who mstruct them

proceed to attain this primary object.

In class 2, Devon steers under 3 years old, 15 animals were shown; a very strong

class and according to a reliable authority, abotit the best ever exhibited at Smith-

field,' and presumably a fourth prize was given because of the general excellence

of the class.

The prizes were given as follows:

Age. Weight.
Gain per

day.

Years. Months. Weeks. Days.
2 7 0 0
2 5 11
2 10 1 2
2 9 10

Cwt. Qrs. Lbs.
11 3 13
12 1 33
U 0 7
11 3 15

Lbs.
1.38
1.5S
1.51
1.31

With the exception of No. 14, which secured the third prize, all these ammals

were, for all practical purposes, much overfed, and when slaughtered their car-

casses would be found to contain so large a proportion of fat as to be unsalable,

without the aid of a prize, except at a low price, and if shown m the carcass

class they would have been condemned. o :a
Now, in the same class were other animals which showed a far more rapid

gi-owth and higher gain per day, as will be seen below, and which if placed m the

market under equal conditions would fetch a much higher price per pound. For

instance:

Age. Weight.
Gain per
day.

Years. Months. Weeks. Days.
2 9 2 0
2 5 3 5

Cwt. Qrs. Lbs.
15 1 19
13 2 22

Lbs.
1.70
1.70

These steers were equally as well bred as the prize ^i^^^^^^^'i"^^^,^!'^^

some; in fact, more so; for who likes to see an ammal so fattened as to be haidly
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ablo to walk? If these two had been overfed like the prize winners they would

have presented the same rounded and level appearance, apparently so dear to

judges generally, but so little valued by the butcher and consumer.

I liave no reason to think the judging of this class of Devone has been conducted

on different lines from those generally followed.

Now, who gains by this system, or want of system? Certainly not the con-

sumer, who abhors this fat meat; nor the feeder, if the gain per day is any indi-

cation of the cost of production and if the low price be taken into account he

must be a heavy loser. Well, then, I suppose it must be the breeder. But what
breeder? Not the hard-working, practical farmer who has to get his living^

thereby, and who, in my opinion, is the man to be encouraged, but a select few
who own what may be termed fashionable herds. These few, under the present

wasteful system, win prizes in the showyard, it is true, but the large majority of

their animals would, if placed for sale in any ordinary auction or market, be looked

upon as unprofitable for any other purpose.
I fear I have trespassed too long on your space, but unless something be done,

and that soon, instead of being regarded as the producers of the very best rtieat,

and doing this at the lowest possible cost, we shall in this, as in some other things,

have to play second fiddle to the foreigner. I venture to suggest that the coun-
cils of our societies and clubs should seriously consider this question, and see that

such rules and regulations are adopted and carried out as will secure the object
for which the societies exist.

A like opinion was expressed by Mr. T. T. Cridlan, of the Butchers
Trade Society, in a speech at the last annual meeting of the Smith-
field Club. Referring to the recent establishment of the "siaecial
slaughter classes," he said:

We also thank the council for the modification of the old classes of cattle, and
hope soon to hear of their complete abolition, as they have been a grave cause of
complaint and serious loss to the butcher; they are not wanted for the consuming-
public for whom they cater, and as it is apparent that breeders can produce cat-
tle of 18 hundredweight and even 19 hundredweight at under three years, another-
year's feeding entails not only a heavy loss on the feeder, but the additional fat is>

superfluous and not required by butcher or consumer.

Such expressions of opinion as the above have been centered solely
upon the object lesson taught by the carcass competition of the Smith-
field Club show. They are, however, capable of a much broader
range of application, and may be pertinently directed to the entire
meat and stock market of England. In a letter recently received by
this Department from Mr. George Rogers, the London correspondent
of a leading Australian journal, this broader view of the subject fur-
nishes the theme for a discussion upon the relative merits of the
imported and native beef found in the London markets. It is a source
of g-ratification to note that American beef ranks first in all desirable
points among the imported meats offered in the English market. Mr^
Rogers writes

:

Hon. J. Sterling Morton,
Secretary of Agriculture, Washington, D. C:

Atthecloseof the Smithfield Club live stock exhibit, which was opened at Isling-
ton on the 9th instant, 21 steers were killed for block-test purposes, and some report:
upon the results may be interesting.
Heretofore the aim of breeders has been to win prizes on judges' and not ort

butchers' points. But the club this year decided that the value of the animals for-
trade should be ascertained.
This block test has opened breeders' eyes, and indicates that American meat

exporters understand English requirements better than do meat raisers here.
Without going into detail, it may be said that all the beef carcasses weres

far too fat for domestic use, and at any other time than Christmas would have.->
shown a heavy loss to sellers; a recognition of this fact will serve as a good object
lesson for the future.
Twenty-one sheep also were slaughtered in the block-test competition; theses

turned out more unsatisfactory than did the steers, and were more fit for renderina;
than for consumption. In spite of the prices received for the carcasses—if thja

A I 11*
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priaes wliicli most of tlao shoep had taken are excopted—it is doubtful whether
owners siiw their money bade. Such stock is (juite unsuitable for other iiurposea
than illustrating "how not to do well" and advertising.

It occurred to uie to go through our markets and note the display and character
of imported moats and make a compaxieon between them and the English iiroduct,
and I ventui-e to present ray brief report,

The (luantity of meat which went throiigh our eentxal market last week exceeded
10,000 tons, som« 830 tons more than were received in the con-esponding week of
1894. What quantity of this block meat was American I have not ascertained,
but from observation I am satisfied that it was considerable. Deptford sent plenty
of fresh beef. There wei^e also liberal shipments from Liverpool, .000 cai-casses
coming thence in one consignment. The selection of th-e fresh ijeef was such that
everj- exjiert had to admit it to be all that could be desired. It suited the London
ti'ade demand exactly, and liad buyers not knowii it was American none could
have recognized it as other than prime home-grown beef.

I do not, hoAVOver, mean to hint that consumers ever can detect anj' difference
between the American and the English iiroduct; on the contrary,! assert that not
even experts coiild have found a difference between the two after an examination
of the English meat offered at Smithfield last week.
Beef of finer qu.ality, better fed for the table, and more attractive in appearance

than the imported above referred to Londoners do not need. There was that pro-
portion of fat and lean which is appreciated here, and, to use a phrase quite under-
standable, joints were cut in '

' come-again " sorts. The color of the meat certified

to the excellent health of the steer, and it was impossible after scrutiny not to be
sui-e that the age of the animal w;as right. A finer exhibit of fresh beef has not
been seen in the London market.
I might repeat pretty nearly all I have said above regarding the American chilled

beef Avhich has been offered and sold for fair prices here during the past ten days.

It was as a rule excellent, and most isrejndioed indeed must be the judge who
could differ from the opinion I express. Possibly some could insist that the Scotch
sides were superior to it, and national predilections would excuse them. There
were some excellent Scotch meats, and they sold for high prices; the quality was
exceptionallj'- good, but the American cMEed meat was also choice and superior,

and there was none who did not say so. Of conrse, the latter sold for less in the

markets, but such meat has revealed to buyers generally that imported beef is not

what many suppose. True, it is cheaper than home produced, but it is quite as

good, and from the butcher's point of view it is better; the English demand for

such beef can be relied npon as i>ermanent. America has not only found out what
quality of meat suits the English taste, but she can also furnish the quantity

required. And on the other hand, England, through the demand of both dealer

and consumer, is determined to have the American product, and have it, too, in

larger quantities. It is the cheapest and best beef found on sale, and competes

with home grown solely on the basis of merit.

American beef, compared with what I saw and know to be regularlycomingfrom
Australia, is vastly better. The hsxd freezing of the colonial beef handicaps it;

that must be said. But even when it is thavv^ed out and the two ai-e placed side by
side a half-blind man can instantly see the inferiority of the Australian. Color,

texture, character, value for use and consequently for sale, one has, the otherhas not.

The American beats the colonial on all points, and both butcher and consumer lay

stress upon that fact every time.
, .

Mr. Nelson, of the Colonial Consignment and Distributing Company, has invented

a process for thawing meat, and I carefully inspected sides treated by him. If I

could I would influence that ingenious inventor to drop his experiments and chill,

as your exporters do. I am not surprised that the American agents of your gi-eat

producers smile at his process and hope that he will persevere. As a humorous

a^ent recently remarked, "It v/ill take Mr. Nelson more than a year, and what it

costs then for thawing each side is a profit to every American packer on all pieces

he sells." Still, were the Australians to adopt the refxigerating system practiced

by the big American houses thev could not put on this market such fine-gi-ade

beef as your packers do. Tliey are not half so alive to the advantage of a market-

able appearance for their cows as are Americans. Your beef looks bngnt. clean,

and extei-nally faultless; theirs, the exact opposite. In a word, there is eyulence

in your product of gumption, much intelligent handling, very careful selection,

and of an idea that what is meant for sale shall be worth buying and worth buy-

ing often. As the tradesmen put it, "If you try what I recomniend you \yill not

go over the street, but always oome to me, sir." And one feels like t-aking this

advice when standing at the butcher's store who has American beef, if a f^wniin-

mtes previously one has passed another shop where Australian Ijeef is ticketed up 4
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cents a pound less. Cheap and of poor quality is the verdict, and that is mine after

a trip of investigation. As the ovidonce happens to ho just to the point, supports

my argument, and is obtained from a quarter where the man swears by Atistralian

beef, 1 give it because its vnluc will bo unquestioned.
I may therefore sum up this report by saying: Plowever choice English home-

gi-own meats were—beef I especially allude to—American, as far as I have been
able to discover in my very careful examination, has given great satisfaction.

"English all over" maj' be grand from the showman's stand])oint, and breeders

can console themselves as thej"- gaze upon silver cups, gold medals, and such
rewards, but when we get down to the real prize winners—that is, the men who
prefer to \^^n the daily orders for the nation's food—your stockraisers are sui)ply-

ing beef which takes the solid gold coin. And while your people are improving
their stock and discovering how cleverly they can please onr buyers and how eas-

ily they can meet any demand made, we over here do not just know where we stand.
One thing is certain, your best beef is good enough for the best of us, and onr best
is good enough to take medals, but not to make money when sent to the butcher
shop. So we shall have to climb down as fast as we can; and while the English,
who are slow and heavy, are feeling their way to the gronnd, Americans, as usual,
are iinder the trees and gathering the ripe fruit.

. The conclusion of the v/hole matter is. Great Britain is a market where Ameri-
can beef is believed to be fit to make tiptop Englishmen, and they don't want a
better article.

I am, dear sir, yours, obediently,
Geokge Rogers.

Eaton Villas, Laughton, Esses, England, December 27, 1S95.

I





LAWS OF STATES AND TERRITORIES FOR THE CON-

TROL OF CONTAGIOUS ANIMAL DISEASES.

Laws of tlie States and Territories for the control of contagious and
communicable diseases of domestic animals not heretofore published
in the anniial reports of this Bureau will be found below.

ALABAMA.

A3Sr ACT to prevent the running at large in the State of Alabama of rahid dogs, or dogs bitten,
or supposed to have been, by a rabid dog.

Be it enacted by the general assembly of Alabama, That from and after the pas-
sage of this act it shall be unlawful for any person to allow a dog or dogs which
belong to him, or over which he has control, which becomes rabid, or a dog which
he has information of or good reason to believe has been bitten by a rabid dog, to
run at large in the State for a period of six months thereafter.
Sec. 8. That any person who shall knowingly and wilfully violate the provi-

sions of this act shall be guilty of a misdemeanor, and upon conviction thereof
shall be fined not less than fifty dollars nor more than five hundred dollars.
Approved, February 16, 1895.

ARIZONA.

AN ACT to amend Chapter Sixth, Title LIX, of the Revised Statutes of Arizona, entitled " Sheep
quarantine."

Be it enacted by the legislative assembly of the Territory of Arizona, That within
thirty days after the passage of this act the governor of this Territory shall appoint
an inspector of sheep in and for each of the counties of this Territory. Such
inspector of sheep shall hold such office iintil the first day of January, 1897, and
until his successor is duly appointed and qualified.
Such inspector of sheep shall be a resident of the county for whichhe is appointed,

and shall be a practical sheepman. Before entering upon the discharge of his
duties he shall execute a bond payable to the Territory of Arizona, in the sum of
one thousand (§1,000) dollars, with at least two good and sufficient sureties, to be
approved by the board of supervisors, conditioned for the faithful discharge of the
duties of his office. Such inspector may appoint one or more deputies, within his
county, for whose official acts he and his official bond shall be responsible. It
shall be the duty of such inspectors at any time, upon the affidavit of any citizen
of his county, having in charge or owning sheep, that sheep in such county owned
by or m charge of any other person, giving location thereof, are infected with scab,
scabbies, or other contagious or infectious disease, or upon personal knowledge of
such facts, to examine such sheep without delay, and if he shall find such sheep to
be infected with any such diseases he shall notify the owner or party in charge
thereof in writing, to doctor, dip, or cure them forthwith by the use of some stand-
ard curative medicine. If such owner or party in charge fail or refuse to so doctor,
dip, or cure said sheep for ten days after notice, said inspector shall take said sheep
into his possession at once and cure them or cause them to be cured. He may call
to his assistance such aid as may be necessary for that purpose, and the owner or
owners of such diseased sheep shall be liable to said inspector for all necessary
expense, costs, and charges incurred in curing such sheep, including a compensa-
tion ot five ($5) dollars per day to such inspector for every day or part of a day iu

333
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\vliieli ho sluill 1)0 iieccssarily employed, and fiftoen (locts.) cents i^er mile for eacli

and every milo traveled to and from such place: Provided, That if Buch complaint
shall 1)0 false the party complaining- shall be liable to said inspector for such
mileage and per diem, such sum to be recovered in any court of comx>etent juris-

diction: Provided fttrtlwr. That any party Avilftally and maliciously making false

afTidavits under this act shall be guilty of perjury and i)unished accordingly.
Skc.3. Any person, company, or corporation bringing or causing to Ijc'brought

to any county of this Territory any sheep or band of sheep must iirst procure
from some inspector a])point.ed under this acta certificate that such sheep or band
of sheep are sound and free from scab, scabbies, and all other contagious and infec-
tious diseases, before entering said county.
Sec. 3. Whenever on examination of any herd or band of sheep within any county

of this Territory said inspector shall find such sheep or any part of them infected by
any of said diseases he shall forthwith take all and every necessary measure and
precaiition to prevent such disease from spreading, and the owner or owners of

such diseased sheep shall immediately proceed to treat such sheep for the cure of

such disease, and any person Avho shall refuse or neglect to immediately observe the

directions of such inspector, as provided in this section or either of the two pre-

ceding sections of this act, shall be guilty of a misdemeanor, i^unishcd on convic-

tion by a fine of not less than one hundred (§100) dollars and not more two
hundred and fifty (§250) dollars.

Sec.-I. It shall be the duty of every owner of sheep or other party in this Ter-

ritory wishing to change or alter the mark or to re-mark any sheep to give notice

to the said inspector in vv'riting, giving the approximate number of sheep to be so

marked, their present marks and the mark or marks to which they are to be
changed and the point at which such sheep are located, and the inspector shall on
receipt of such notice agree with such owner or party so notifying him or in

charge of such sheep upon a date and place at which said marking shall be done,

and shall on the day so fixed be present at the place named, in person or in deputy,

anci shall inspect every sheep so re-marked, and shall keep a complete record of the

mark changed and the number re-marked and the marks into wliich they are

changed, and shall file each month with the county recorder a statement shov^nng

these facts and the name of the owner of the sheep and the parties doing the

marking, and shall deliver a certificate of such facts to the owners or party in

charge of such sheep, and no person shall change or re-mark a sheep without the

presence of an inspector or deputy after written notice as above required. Every
person so re-marking or under whose directions or at whose instance such mark-

ing shall be done Avithout the notice above provided for and the presence of the

inspector or depxity as above provided, shall be guilty of a mistTemeanor and sub-

ject to a fine of not less than twenty- five (25 cts.) cents nor more than two (§2)

dollars for each sheep so re-marked, and siich facts when knov/n shall be prima

facie evidence of fraud in any civil action wherein the identity of the sheep or

original mark shall be the question at issue, and possession of sheep so re-marked

without the required certificate of inspection shall be prima facie proof of such

marking by the party in charge thereof.
, . , . .

Sec. 5. All legal fees, charges, and expenses of such inspector under this act

shall be a first lien upon any such diseased or infected sheep, in wbosesoerer pos-

session they mav be found, for sixty days after treatment or inspection, as herein

provided, and in case the owner or owners or party in charge representing such

OAvner or owners, in their absence, shall fail or refuse to pay any legal charges,

fees, mileage, or expenses, upon the completion of such inspection or treatment, as

provided in this act, stich inspector may recover such fees, charges, and exi^enses

from the owner or owners of such sheep by an action in any court of competent

jurisdiction, or he may seize and hold such sheep, or any part thereof, for sucli

pavment, and if such fees, charges, or expenses are not paid Avithm ten days after

such inspection or treatment Avas completed, then such inspector may sell at pub-

lic or private sale sufficient of such sheep to pay all legal fees, charges, and expenses,

including expense of such seizure and holding, andfiA^e (§5) dollars per day for his

time during such seizure and holding: Provided, That no person, company or cor-

poration shall be required to treat or dip any band of ewes, or any part of them

in which there are ewes with lamb, at any time from the first day of Marclito the

first day of June in any year. „ „ _ . , . ,

Sec. (3. The fees of inspector of sheep shall be as follows: For inspecting and

gi-anting certificate of inspection five (§5) dollars each, and fifteen (lo cts.) cents

per mile for every mile necessarily traveled in making such inspection and enforc-

ing the requirements of this act, or any duty or requirement thereunder, and five

(§.^) dollars per day for each day or part of a day more than one Avhich he shall bo

eo engaged in the inspection and liandling or treatment of such sheep, includins
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the time lie shall hold stich sheep after treatmeiit before payment of his legal fees,

ex]>Gnscf, aud charges.

Sec. 7. Any person, company, or corporation violating anj^ of the provisions of

this act shall be liable in a civil action for all damages sustained by any person,

company, or corporation in consequence of such violation.

Sec. 8. It shall be the duty of such inspector and his deputies to institute prose-

cution for all violation of this act, but nothing herein contained shall prevent
other persons from so doing.
Sec. 9. Upon the arrival of any band or herd of sheep in this Territory the owner

or person in charge shall immediately report such sheep to the inspector in the
county where such sheep may be for inspection. Upon failure to do so snch owner
or person in charge of such sheep shall upon conviction be punished by a fine of

not le-ss than one hundred (§100) dollars aud not more than two hundred and fifty

($250) dollars.

Sec. 10. All acts and parts of acts in conflict -with this act are hereby repealed.

Sec. 11. This act shall take elfect aud be in force from and after its passage.
Approved, March 31, 1S95.

KENTUCKY,

[Chapter 5, Article II, Kentncky Statutes.]

Section 48. Contagious diseases—State board of health to suppress.—Whenever
any contagious or infectious disease affecting cattle shall exist in tliis State, it

shall be the duty of the State board of health to take measures to promptly sup-
press and eflfectively prevent the same from spreading.

Sec. 49. Board of health—Poiversand duties in sujypressing contagious diseases.—
For such pui"poses the State board of health shall have power to issue their proc-
lamation, stating that infectioiis or contagious disease exists in any county or
counties of the State, and warning all persons to seclude all animals in their pos-
session that are affected with such disease, or have been exposed thereto, and
ordering all persons to take such precautious against the spreading of such dis-
ease as the nature thereof may, in their judgment, render necessary or expedient;
to order that any premises, farm or farms where such disease exists, or has
existed, be put in quarantine at the owner's expeiise, so that no cattle be remoA^ed
from or brought to the premises so quarantined, and to prescribe such regulations
concerning the mode of quarantine as they may judge necessary or expedient to
prevent infection or contagion being communicated in any way fi-om the places
so quarantined; to call on the sheriffs and deputy sheriffs to assist in enforcing
and carrying out the provisions of said proclamations and orders, whose duty it
shall be to observe and obey all of said orders and proclamations; to emploj^ a
veterinary surgeon and practitioner, and such other persons as may be necessary,
from time to time, in performing their duties under this article, and to prescribe
regulations for the destruction of such animals so affected, and for the disposition
of their hides and carcasses, and all objects which might convey infection or con-
tagion, at the owner's expense. But no animal shall be destroyed by said boai-d
unless first examined by a veterinary practitioner acting in the employ or under
the direction of said board, or unless the owner thereof knows that such cattle are
so affected. Said board shall also have power to prescribe regulations for the dis-
infection of all premises, buildings, and railway cars, and all objects by or from
which infection may take place or be conveyed; to alter, modify, cancel, or with-
di-aw any of said proclamations, orders, or regulations Avhenever they may deem
it proper so to do.

Sec. 50. Duty of owner of diseased cattle—Penalty—Duty o/' board.—Any person
knowingly transgressing or failing to comply ynih. the terms of any proclama-
tion, order, or regulation issued or prescribed by the board shall be guilty of a
misdemeanor and on indictment be fined in a .sum not less than two hundred nor
more than one thousand dollars; and the owner of any cattle affected with the
contagious disease known as pleuro-pneumonia. aud knowing the same to be so
affected, who fails to kill and bury or burn them, or fails to report the same at
once to the State board of health, shall be fined for each offense in a sum not less
than two hundred nor more than one thousand dollars; and the said board, upon
the failure of any such person to immediately kill said diseased cattle when ordered
by the board so to do, shall have the right to kill the same at the owner's expense.
Sec. ol. Phuro-pneumonia—Penalty for importinq cattle afecfed uiUi.—Any

person bringing cattle into this CommouAvealth having the disease pleuro-pneu-mcma, and knowing or having reasonable grounds to believe the same to ba so
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affected, shall l)o deemed guilty of a felony, and on indictment and conviction be
confined in the penitentiary not less than one nor more than four years.
Sec. 52. Penalty for selling or driving such cattle.—Any owner of cattle affected

with ijleuro-pneumonia, and knowing the same to be so affected, or knowing the
same to have been exposed thereto, who drives or causes the same to be driven
upon the public highway, or sells or transfers the same, shall on indictment and
conviction be fined in a sum not less than two hundred nor more than one thou-
sand dollars.

Sec. 53. Vetennarian may he employed—Compensation—Penalty.—The State
board of health shall have the power to employ a veterinarian, who shall Ije a
regular practitioner and graduate of some college of veterinary surgery and prac-
tice, and who shall be known as the State veterinarian, whose duty it shall Ije to
render such service under this law as the board may direct. Said veterinarian
shall be entitled for the services rendered to a sum not exceeding five dollars iier

day and traveling expenses for the time he is actually engaged at work for said

board, to be paid by the county court of the county in which the disease is iire-

vailing. The veterinarian shall receive nothing from any other person for exami-
nations and work done at the instance of said board, and in the event he does he
shall tipon indictment and conviction be fined in a sum not less than two hundred
nor more than one thousand doUai'S.

Sec. 54. State board may cooperate with Federal Government.—In order to

effectually carry out the provisions and intentions of this law, the board may
engage and obtain the services of any veterinarian in the employ of the United
States, and otherwise cooperate with the proper department of the Federal Govern-
ment in the suppression of said disease in this Commonwealth.

Sec. 55. Governor to appoint three persons to act with State board.— The gov-

ernor shall, in addition to the number of persons now on said State board of health,

appoint three discreet and intelligent housekeepers engaged in the cattle business,

whose duty it shall be to serve on said board without any charge for services, but

said three persons shall only have the right and power to act thereon vnth refer-

ence to matters embraced in this article.

Sec. 56. Power of jury and court in trial of cases.—Jf any person shall be con-

victed of a violation of fiftieth, fifty-first, or fifty-second sections of this article,

the jury shall have the power to determine by their verdict whether or not such

person is at the time of his trial and conviction the owner of any cattle which

have been exposed to said disease by having been within the same inclosure with

a diseased animal within four months next before trial, and if they find he has such

cattle they will find the number, sex, and distinguishing marks, and it shall be the

duty of the court to order the destruction of said cattle by the sheriff at the

owner's expense, and the expense thereof shall be taxed as costs in the case.

Sec 57. Appropriation to aid in suppressing pleuro-pneumonia.—ln order to

more effectually stamp out said disease in this Commonwealth, and to encourage

those persons whose cattle may be affected therewith or exposed thereto to make

the same known, the sum of three thousand dollars is appropriated out or any

money that may be in the treasury not otherwise appropriated for which sum the

auditor shall, at the request of the State board of health, draw his warrantm their

favor upon the treasurer; said board may use said sum, or any part ot it m their

discretion, for the purchase and destruction of any cattle which may have been

exposed to said disease, but which do not actually have the same, and it aU of said

sum is not so used they shall return the remainder to the treasury.

Sec 58 Compensation for cattle Ulledr-When to &e paid.—In purchasmg said

cattle said board shall in no case pay more than thirty dollars for any one animal

nor shall they pay for any cattle whose owner has concealed the existence ot said

disease among his cattle or on his premises, or has in any way, by mtentional act

or by willful neglect, contributed to the spread of the disease.

Sec. 59. Appropriation to suppress disease by governor—Unnt o/.—Should saia

disease makS Its ippearance hel-eafter in any portion of the State yl^fe Jaas not

heretofore existed, the governor, if t^.e general assembly is not in session^ s^^^^^

have the power to direct the application by said e'™
three thousand dollars for the purpose of paymg for such cattle as ^ limitKs
to but not actually affected by said disease, upon ^^^h i^onditions and 1^

as he may prescribe; said sum, upon the wntten order of the gov ern^^^ shall be

paid to said board out of the treasury upon the warrant of the auditoi
.

But tlie

whole appropriation made shall not exceed six thousand dollars

SEC. 60 Board to keep account of expenses, and repm4.-The

shall keep and report to the general assembly an itemized account of then expend

"^ZZ^^^ra,, be estaUished.-Wheneyer the. State boa^^^^^^^^

ehall have information of tlie exiateuce of plfiuro-puenmoma in any other State or
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county tliey shall have power to quarantine against the cattle of such State or
locality to prevent the importation of said disease into this Commonwealth, upon
such terms and conditions as the board may proscribe.

Sec. 63. Diseased cattle to he confined—Duty of owner—Penalty.—If the owner
of any distempered cattle, or hogs diseased with hog cholera, shall permit them
to run at large outside of his inclosure, or shall drive the samo into or through
any part of this Commonwealth, unless it be from one portion of his own inclosure
to another, he shall forfeit and pay the siim of ten dollars for each head, and be
liable by civil action for any damage that may occur by the spreading of the dis-

ease; and when any such cattle or hogs shall die, the owner thereof shall cause
them to be burned or buried, and if he fail he shall be fined five dollars for each
offense.

Sec. 63. Diseased cattle—Duty of Justice and constable concerning.—If a justice
of the peace be informed by affidavit that the owner of such cattle or hogs as are
described in the preceding section has violated its provisions, it shall be his duty
to issue his order in the name of the Commonwealth to such owner, commanding
him to impound them; and if he fail or refuse to do so, or permit them to escape,
he shall have power to order the cattle or hogs to be killed and burned or buried;
and the constable or other officer who is directed to execute the order shall be
paid by the owner two dollars for killing and burning or burying each head, and
r he fail or refuse to execute the order he shall be fined two dollars in each case.

MASSACHUSETTS.

[Chapter 496, acts of the year 1895.]

AN ACT relative to inspection of domestic animals.

Be it enacted, etc., That section four of chapter four hundred and ninety-one
the acts of the year eighteen hundred and ninety-four is hereby amended by insert-
ing in the second line, after the word " cattle," the words " sheep and swine," and
by inserting in the twelfth line, after the word " animals," the words " and any
barn, stable, or premises where any such animals are kept; " also by adding at the
end of said section the words: "Provided, That fiothing in this act shall apply to
the inspection of sheep or swine slaughtered in wholesale slaughtering establish-
ments, or to the obtaining of a license for the slaughtering of such sheep or
swine," so as to read as follows:

"Sec. 1. Said inspectors shall make regular and thorough inspections of all neat
cattle, sheep, and swine found within the limits of their several cities and towns.
Such inspections shall be made at such times and in such manner as the board of
cattle commissioners shall from time to time determine and direct. They shall
also make from time to time inspections of all other domestic animals within the
limits of their several cities and towns, whenever they have knowledge or reason
to suspect that such animals are affected with or have been exposed to any conta-
gious disease, and they shall immediately inspect any and all domestic animals
and any barn, stable, or premises where any such animals are kept, whenever
directed so to do by the board of cattle commissioners or any of its members:
Provided, That nothing in this act shall apply to the inspection of sheep or swine
slaughtered in wholesale slaughtering establishments, or to the obtaining of a
license for the slaughtering of such sheep or swine."

Sec. 2. Section six of said chapter is hereby amended by inserting in the second
line, after the word " cattle," the words " sheep or swine ;"" by striking out in said
second line, after the word "such," the word "cattle," and inserting in place
thereof the word "animals," so as to read as follows:

" Sec. 6. "Whenever an inspector is satisfied, upon an examination of any neat
cattle, sheep, or swine, that such animals are free from contagious disease, he
shall deliver to the owner or to the person in charge thereof a written certificate
of their wholesome condition, signed by him, which certificate shall be in such
form as the board of cattle commissioners shall prescribe, and shall cause a copy
of said certificate to be entered upon his records."

Sec. 3. Section seventeen of said chapter is hereby amended by striking out in
the fifth line the word "cattle," and inserting in place thereof the words "neat
cattle, sheep, or swine;" by striking out in the twentieth line the word "cattle,"
and mserting in place thereof the words "neat cattle, sheep, and swine," so as to
read as follows:

^
" Sec. 17. The proprietor or proprietors of every slaughterhouse, canning, salt-

lug, smoking, or rendering establishment, and of every establishment used for tho
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mauuiacturo of siixasageH or clioppcd meat oi' any kind, engaged in tho slaugliix3r

of ueat cattle, slieep, or Bwino, the carcas.s or any of tlie meat or product of which,

is to bo soUl or nscd for food, fdiall within thirty days after tho passage of this act,

and thereafter annnally iu the month of April, make application to tlie mayor and
aldermen of the city or the selectmen of the town whore such slanghtt-'rliouse or
establishment is located for a liccnso to carry on such bnsine.sH. Sucli a)>plication

shall be in writing, signed by one or niore of tho owners thereof, or by on a or
moro of tho persons carrying on such business; if such owner or the person car-

rying on such business bo a corporation, then by some officer thereof thereto duly
authorized. Such application shall give tho name in full and address of all the
owners or i^ersons carrying on said business, the location of the slaughterliouse

or establishment where said business is to be condiacted, shall state tho estimated
number of neat cattle, sheep, and swmo to be slaughtered per week, the day or

days of the week upon which it is intended to slaughter the same, and tho nature
of the xn-oduct or products thereof to bo sold or used for food. Every such appli-

cation shall be sworn to before a justice of the peace."

Sec. 4. Section eighteen of said chapter is hereby amended by striking out in

tho fifth line tho word " cattle," and inserting in place thereof the words "neat
cattle, sheep, or swine; " and by adding at the end thereof the words " The board
or oiJicer of every city or town authorized to issue said licenses shall, on or before

the first day of Juno in each year, send to the board of cattle commissioners a
copy of every ai)plication made to them under section seventeen of this act, and
shall state the doings of said board or of8.cer upon said application; and shall

futher send to tho board of cattle commissioners the names and addresses of all

persons required to make application tinder section seventeen, who were engaged

in such business on the last day of the previous April, and who have failed to

make application as provided in said section," so as to read as follows:

"Sec. 18. Tho mayor and aldermen of cities and the selectmen of towns, or

such other board of officers as they shall designate, may annually issue to persons

applying therefor licenses to carry on the business of slaughtering neat cattle,

sheep, or swine, and there shall be paid to such city or town for every such license,

by the person or persons obtaining the same, a fee of one dollar. Every such

license shall name the person or persons licensed to conduct such business, the

btiilding or establishment where the same is to be carried on, and such license

shall continue nntil the first day of May of the year next ensuing, or until sooner

forfeited or rendered void. The board or officer of every city or town authorized

to issue licenses hereby shall keep a record of all applications for licenses under

section seventeen, and shall record therein every license issued by him or them,

and such records shall be competent evidence in any court of the issue of any

such license. The board or officer of every city or town authorized to issue said

licenses shall, on or before the first day of June in each year, send to the board of

cattle commissioners a copy of every application made to them under section

seventeen of this act, and shall state the doings of said board or officer upon said

application- and shjill further send to the board of cattle commissioners the names

and addresses of all persons requii-ed to make application under section seventeen,

who were engaged in sucb business on the last day of the previous April, and v.-ho

have failed to make application as provided in said section."

Sec 5. Section nineteen of said chapter is hereby amended by striking out,m
the fourth line, the word " cattle " and inserting in place thereof the words •• neat

cattle, sheep, or swine." andby striking out, in the seventh hue, tne word ' cattle

lishmcnt, except in the presence of an inspector, any neat cattle, sheep or swme

on anv dav or days other than those specified in the application for such license,

except that such'licensee may at any time change tho day or days for slaughter-

ing such animals bv giving at least seven days' wi-itten notice of su(;h change to

the board or person authorized to issue licenses under the provisions of section

eighteen; and such board or person shall immediately give ^^Tltten notice of suca

change t:) all inspectors appointed by such city or town.

Se?. G. Section twenty of said chapter is hereby amended by stnking out, u the

twelfth line, the word '• cattle" and insertmg in place thereof tlie wo d=,^^n^

cattle, sheep, and s^^ine;" by striMng out, in the tourteenth line . i^^^^^^^^ cattle

and inserting in place thereof the words "neat cattle, sheep, and swiue, so as to

^^"SEC.*20.°It''shall be the duty of the inspectors of animals and provisions of the

several cities and towns, or when there is more than one ^^SP^;"^"!' am^oi^ted^^

tiuv such city or town and any one of them has been duly selected and oidered so
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to ilohy the board of laealth of such city or town, then of such inspector so selected

and ordered to he present at all licensed slaughter houses or establishments upon
the day or days designated for slaughter in the application for such license, or at

sucli other day or days as may he designated under the i:>rovisions of section nine-

teen, and there carefully examine at the time of slaughter the carcasses of ail neat
cattle, sheep, and swine slaughtered thereat. And it shall bo the duty of such
inspectors also to examine at the tunc of slaughter any and all neat cattle, sheep,
and swine slaughtered as provided in section twenty-one of this act, whenever
notified so to do by the person slaughtering the same. Such inspection shall be
made in such manner and under such rules and regulations as the board of cattle

commissioners may, from time to time, determine and direct. Whenever, in the
opinion of any inspector, any of said carcasses arc diseased or any meat or product
thereof is diseased, corrupted, unwholesome, or unfit for food, ho shall seize the
same a,nd cause it to be destroyed as provided in section ten of this act, subject,
however, to the pro'S'isions therein contained concerning apx)eal and the disposal
of money."

Sec. 7. Section twenty-one of said chapter is hereby amended by striking out,
in the fifth line thei-eof, the word "cattle" and inserting in place thereof the
words "neat cattle, sheep, or swine;" by inserting, in the eleventh line, after
the word "animal,-" the words "is less than six months old or" so as to read as
follows:
"Sec. 21. None of the provisions of sections seventeen, eighteen, nineteen, and

twenty of this act shall apply to the slaughter from time to time hy any laerson
not engaged in such business, as provided in section seventeen, of one or niore of
his own neat cattle, sheep, or swine, when the same are slaughtered uiDon his own
premises other than a slaughter house or establishment mentioned in section sev-
enteen, but such persons shall cause such carcass to be inspected at the time of
slaughter by an inspector of animals and provisions appointed under the pro-
visions of this act, unless said animal is less than six mouths old or has been
duly inspected under the provisions of this act within six months prior to such
slaughter and a certificate of health has been delivered to the owner or person in.

charge thereof, as provided in section six."
Sec. 8. Section twenty-two of said chapter is hereby amended by striking out,

in the foui-th line, the word ' = cattle" vrhero it occurs therein , and inserting in place
thereof the words "neat cattle, sheep, or swine;" by striking out, in the tenth
line, the word "cattle" and inserting in place thereof the words "neat cattle,
sheep, or swine;" by striking out, in the thhteenth line, the word "cattle" and
inserting in place thereof the words "neat cattle, sheep, or swine;" by striking
out, in the eighteenth Line, the word "cattle" and inserting in place thereof the
words "neat cattle, shaep, or smne" so as to read as follows:
"Sec. 2.'3, Any pei-son violating any of the provisions of sections eighteen, nine-

teen, twenty, and twenty-one, or who, being engaged in the business of slaughter-
ing neat cattle, sheep, or swine, shall slaughter any neat cattle, sheep, or swine,
or shall knowingly authorize or cause the same to be slaughtered, with the intent
of selling the carcass or any of the meat or product thereof for food without first
having applied for and obtained a license as provided in sections seventeen and
eighteen, or who, having obtained such license, slaughters or knowingly author-
izes or causes to be slaughtered any neat cattle, sheep, or swine without causing
the carcass thereof to be inspected as provided in section twenty, or who sells or
authorizes or causes to be sold any carcass, meat, or product of any neat cattle,
sheep, or swine, knowing that such carcass or the carcass from which such meat
or product was obtained had not been inspected according to the provisions of
sections twenty or twenty-one of this act, or who slaughters or knowingly author-
izes or causes to be slaughtered any neat cattle, sheep, or swine upon his own
premises other than a slaughter house or establishment mentioned in section sev-
enteen Avithout causing the carcass of such animal to be inspected, except as pro-
vided in section twenty-one, or who sells or authorizes or causes to be sold the
carcass or any meat or product thereof of any such animal slaughtered upon his
own premises, knovring that the same has not been inspected as provided in sec-
tion twenty-one, shall be punished by a fine not exceeding five hundred dollars or
by imprisonment in jail for not exceeding sixty days, or by both such fine and
imprLsonment."
Sec. 9. Section twenty-seven of said chapter is hereby amended by striking out

aU of said section after the word "possession," in the sixth line thereof, and
inserting in place thereof the following: "thereof; but whenever specific animals
are quarantined or isolated under the provisions of sections seven, twenty-six, and
forty-five of this act more than ten days upon such premises, as suspected of
being aMict«d Avith a contagious disease, and the owner is forbidden to sell any of
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tlio product thereof for food, or whenever any animals are quarantined, collected,

or isolated on any premises other than those of such owner or person in liosses-

sion ilioreof , tlio expense of such quarantine shall be paid by the Commonwealth"
so as to read as follows:
" Sj^c. 37. When any animals are quarantined, collected, or isolated under the

provisions of this act i;i)on the premises of the owner or of the i^erson in posses-

sion thereof at the time svich quarantine is imposed, the expense thereof shall be
paid by stTch owner or i^ersoii in possession thereof; but whenever specific animals
are quarantined or isolated under the provisions of sections seven, twenty-six, and
forty-five of this act more than ten days upon such ijremises, as suspected of

being afflicted with a contagious disease, and the owner is forbidden to sell any
of the i^roduct thereof for food, or whenever any animals are quarantined, col-

lected, or isolated on any premises other than those of such owner or person in

possession thereof, the expense of such quarantine shall be paid by the Common-
wealth."

Sec. 10. Section forty-five of said chapter is hereby amended by striking out, in

the sixth and seventh lines, the words "at the expense of the owner;" by striking

out, in the twenty-second line, the words "one-half of" and inserting in place

thereof the word "full;" by striking out, in the twenty-third and twenty-fifth

lines, the words "slaughter for food or milk purposes, and without taking into

consideration the existence of such disease," and inserting in place thereof the

words "condemnation not exceeding the sum of sixty dollars for any one animal;"

by inserting in the twenty-seventh line, after the word "been," the word "owned;"
and by striking out all after the word "thereto," in the twenty-ninth line, and
inserting in place thereof the words "in the judgment of the cattle commis-
sioners, by willful act or neglect, contributed to the spread of tuberculosis; but
such decision on the part of the commissioners shall not deprive the owner of the

right of arbitration as hereinafter provided" so as to read as follows:

"Sec. 45. When the board of cattle commissioners, or any of its members, by an
examination of a case of contagious disease among domestic animals becomes sat-

isfied that the public good requires it, such board or commissioner shall cause such

animal or animals affected therewith to be securely isolated, or shall cause it or

them to be killed without appraisal or payment. Such order of killing shall be

in writing, and may be directed to the board of health, inspector, or other per-

son, and shall contain such direction as to the examination and disposal of the

carcass and the cleansing and disinfecting of the premises where such animal was
condemned as such board or commissioner shall deem expedient. A reasonable

sum may be paid out of the treasury of the Commonwealth for the expense of such

killing and burial. If it shall subsequently appear, upon post-mortem examma-
tiou or otherwise, that such animal was free from the disease for which it was
condemned, a reasonable stim therefor shall be paid to the owner thereof by the

Commonwealth: Provided, however, That whenever any cattle condemned as

afflicted with the disease of tuberculosis are killed under the provisions of this

section the full value thereof at the time of condemnation, not exceeding the sum
of sixty dollars for any one animal, shall be paid to the owner thereof out of the

treasury of the Commonwealth if such animal has been owned within the State

six months continuously prior to its being killed, provided such person shall not

have prior thereto, in the judgment of the cattle commissioners, by wilful act or

neglect, conti-ibuted to the spread of tuberculosis; but such decision on the part

of the commissioners shall not deprive the owner of the right of ai-bitratiou. as

hereinbefore provided. " . ^ n a
Sec. 11. If the owner who is entitled to compensation for an animal destroyea

as affected with tuberculosis under section forty-five of said chapter four hundred

and ninety-one and the commissioner condemning the same can not agree as to

the value of the animal so condemned, the question of such value shall be deter-

mined by arbitrators, one to be selected by the commissioner, one to be selected

by the owner; or if the owner neglects or refuses for twenty-four hours to select

an arbitrator, the one already selected shall select a second, and if these two can

not agree, a third to be selected by the two arbitrators first selected, bucli arbi-

trators shall be sworn faithfully to discharge the duties of their oflace. and shall

determine the value of such animal according to the provisions of said section

fortv-five, and the full value so determined shaU be paid to the owner as provided

in said section. Either party aggrieved by the doings of the cattle commissioners,

or any of its members, under the provisions of said section forty-fave, or hy tue

award of such arbitrators, may petition the superior court tor the county where

such animal was killed, or for the county of Suffolk, to have the damages assessed;

such petition shall be by or against the board of cattle commissioners.^and a copy

thereof shall be served upon the defendant, or if the petition is against said board
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of cattle commissioners, upon ono of tlie commissioners, in the same manner as is

provided for tiio service of other civil process. Siich petition shall be filed in the
clerk's office of the superior conrt for said county within thirty days after the
killing of such animal or animals. Such petition shall be subject to the provisions
of section sixty-nine of chapter one hundred and sixty-seven of the public stat-
utes, and a trial may be had thereon at the bar of the court in the same manner
as other civil cases are ti-ied. If upon such trial it shall be determined that such
animal was not affected with the disease for which it was condemned, reasonable
compensation may be recovered therefor, and if the owner recovers damages in
excess of the amount previously awarded him by the arbitra.tors, or allowed him
by the commissioners, he shall recover his costs; otherwise ho shall pay costs.
The damages, costs, and expenses incurred by the conmiissioners in prosecuting or
defending any such action shall be paid by the Commonwealth.
Sec. 12. The commissioners may examine under oath all ijersons believed to

possess knowledge of material facts concerning the existence or dissemination or
danger of dissemination of contagious diseases among domestic animals, or con-
cerning any other matter within the provisions of this act and said chapter four
hundred and ninety-one, and each of said commissioners shall have all the powers
vested in justices of the peace to take depositions, to compel witnesses to attend
and testify before said commission, and to administer oaths for any of the pur-
poses of this act by chapters one hundred and fifty-five and one hiindred and sixty-
nine of the public statutes. The fees for such witnesses for attendance and travel
shall be the same as for witnesses before the superior court. All costs and expenses
incurred in procuring the attendance of such witnesses shall be allowed and paid
by the Commonwealth. Copies of the records of the board of cattle commissioners
or of any regulation or order issued by said board or any of its members under the
provisions of this act, when duly certified by the secretary of said board, and any
certificate by said secretary of the issuing, recording, delivering, or publishing of
any such orders or regulations under the provisions of section forty, shall be com-
petent evidence of such fact in any tribunal.

Sec. 13, The amount to be expended under this act shall not exceed one hundred
thousand dollars for the current year.

Sec. 14. Until June first, eighteen hundred and ninety-six, the use of tuberculin
as a diagnostic agent for the detection of the disease known as tuberculosis in
domestic animals shall be restricted to cattle brought into the Commonwealth from
any point without its limits and to all cattle held in quarantine at Brighton,
Watertown, and Somerville: Provided, however. That tuberculin may be used as
such diagnostic agent on any animal or animals in any other portion of the State
upon the consent in writing of the owner or person in possession thereof, and
upon any animals condemned as tuberculous upon physical examination by a com-
petent veterinarian.

Sec, 15. Sections forty-six and forty-nine of chapter four hundred and ninety-
one of the acts of the year eighteen hundred and ninety-fom- are hereby repealed.

Sec. 16, This act shall take effect upon its passage.
Approved, June 5, 1895.

MONTANA,

[Laws relating to the conti-ol of contagioua and infectious diseases of domesticated animals

frTr^i^n^^Jr'^'h^i^TfnfrA^^^^ ^'^"^ °* - ^-ce and eflecl

Political Code.—Article V.

Section 1986. The governor is authorized to nominate, and, by and with the
advice and consent of the senate, appoint a competent veterinary surgeon who isknown as the " State veterinary surgeon," who holds his office for two years andmust execute a bond m the sum of five thousand dollars, and who, before enter-ing on his duties, must take and subscribe the oath of office prescribed bv the
constitution.

Sec. 1987. The duties of the State veterinary surgeon are: (1) To investigate
all cases of contagious and infectious diseases among cattle, horses, mules and
asses m this State of which he may have a knowledge, or which may be brought
to ins notice by any resident in the locality where such disease exists; and in the
absence of specific information to make visits of inspection to any localitywnere he may have reason to suspect that there is any contagious or infectious
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disease. (3)

wliicli may h

matiou, upon the recoinmeudation of the board of Htock commissioiuTS, or other-

•\viso, must be hold in qiiarantino for the puriioso of insiiecliou for contagious or

infectious diseases.

Sec. 1988. After the making of such proclamation the o\sTier or person in charge

of any such animals, arriving in thi.s State from or through any fStatc, Territory,

or foreign countrj', against which quarantine has \>ecn declared, must notify the

State veterinary surgeon without delay, and must not allow such animals to leave

the place of arrival until they have been examined by the veterinary surgeon, and
his certificate obtained that all such animals are free from disease; and no animal
pronounced unsound from disease by the veterinary surgeon must be turned

loose or allowed to run at large, or removed or permitted to escape, but must be

held subject to the order of the veterinary surgeon. Any person failingto comply

with the pro%'isions of this section is punishable as provided in section 730 of the

penal code, and is liable for any damage and loss that may bo sustained by any

person by reason of the failure of such owner to comply with the provisions of

this section. , ,, , .

Sec. 1989. The owner of such animals, ridden under the saddle or driven in

harness into this State, or under yoke, and any person coming into this State with

his own team or teams, is not required to notify the veterinary surgeon or await

the inspection of the animals, but he is liable for all loss or damage to any person

by reason of any contagious or infectious disease brought into the State by his

animals, and no such animals must be held in quarantine for a longer period than

ninety days, unless contagious or infectious disease is found to exist among them.

Sec. 1990. In all cases of contagious or infectious disease among domestic ani-

mals or Texas cattle in this State, the veterinary surgeon has authority to order

the quarantine of the infected premises, and in case such disease becomes epideimc

in any locality in this State, the veterinary surgeon must immediately notify the

eovernor who must thereupon issue his prochimation forbidding any animal of

the kind omong which said epidemic exists to be ti'ansferred from said locality

without a certificate from the veterinary surgeon showing such animal to be

healthy The expenses of holding, feeding, and taking care of all animals quar-

antined under the provisions of this article must be paid by the owner, agent, or

person in charge of such animals.
. , , i

Sec 1991 In case of any epidemic disease where premises have been pre^-lously

quarantined by the veterinary sui-geon, as before provided, he is further autnorized

and empowered, when in his judgment necessai-y, to order the slaughter of any

and all such diseased animals upon said premises, and aU such animals as have

been exposed to contagion or infection, under the following restrictions: The order

must be a wi-itten one, and must be made in duplicate, and there musu be a sep--

arate order and duplicate for each owner of the animals condemned, the original

of each order to be filed by the veterinaiy surgeon with the secretary of state, and

the duplicate given to the owner. Before slaughtering any animal that has been

exposed only Ind does not show disease, the veterinary surgeon must call m con-

sultation with him two uracticing veterinary surgeons or physicians, residents of

the State, or if this is impossible, then two stock owners, residents of the State, and

he must have written endorsements upon his order of at least one of the considt-

ino- persons, stating that such action is necessary, before the animal is slaughteied.

Sec 1992 Whenever, as in this article provided, the veterinarv sm-geon orders

the slaughter of one or more animals, he must at the time of making such order

notify rnwiitin-g the nearest available justice of the i>eace, who must thereupon

summon three disinterested citizens, who are stock owners in the neighboiOiopd,

o Sa^ Spi?aiser3 of the value of the animal. The ^Pl^^^f
Jf/^,";,

unon the discharge of their duties must be sworn to make a true and taithtul

Siisement without prejudice or favor. Theymust,
''^^^"•'^^^-^."g^^f";;^}?!^/^

ment, return certified copies of their valuation, a separate onebemg m^^^^^

owner together with an accurate description ot each animal slaughtered iS^^^^S

S brand? earmarks, wattles, age, sex, and class, as to whether American half-

breed OTTex^n) to the justice of the peace by whom they were .smnmoned, who

mifs?, aftl'SlrinVtt^ npon his^-ecord and making
"|f

each showing it to have been properly recorded, return

cate order of the veterinary surgeon, to the person ''^^""V"^
tlic -unmal

^^^^^^^^^

and it is the duty of the veterinary ^'^i-gfo" to/^^P^™^^*;";;^^^'-:^

animals as may be condemned and also the
^Jf

^truction ot the caicas^, m^^^^

must be bv burning to ashes or burjTiig m the earth to the depth ot not u tuaa
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six feet, aud wliicli must include every part of the animal and hide and alsof

excrement as far as possible. If the owner of any animal found diseased by the
veterinary surgeon is killed, or consents to its being killed by the veterinary
sui-geon without ajipraisement, then the veterinary surgeon must bui-n or bury it

as herein provided. i

Sec. 1993. The veterinary surgeon must make an annual report on or before the
fii'st day of October to the State board of stock commissioners of all matters con-
nected with his work, and the board must make the same a part of their annual
report to the governor, and they must also transmit to the several boards of
county commissioners such parts of the report as they consider necessary and of
general interest to the breeders of live stock. The board must also give informa-
tion in writing, as soon as it is obtained, to the governor and to the various boards
of county commissioners, of each case or supposed case of disease in each locality,
the cause, if known, and the measures adopted to check it.

Sec. 1994. Whenever the governor has good reason to believe that anj' disease
mentioned in this article has become epidemic in certain localities in another
State or Territorj'-, or that conditions exist that render domestic animals and
Texas cattle likely to convey disease, he must, by proclamation, designate such
localities and prohibit the importation therefrom of any live stock of the kind
diseased into this State, except under such restrictions as he, after consultation
with the veterinary surgeon, may deem proper. Any person who, after the pub-
lication of such proclamation, knowingly receives in charge any animal from any
of the prohibited districts and transports or conveys the same within the limits of
this State is punishable as provided in section 739 of the Penal Code, and is fur-
ther liable for any and all damages and loss that may be sustained by any person
by reason of the importation or transportation of such prohibited animals.
.

Sec. 1995. It is the duty of any person who has upon his premises, or upon the
public domain, any case of contagious or infectious disease among such animals,
to immediately report the same to tiie veterinary surgeon, and a failure so to do, or
any attempt to conceal tlie existence of such disease, or to willfully or maliciously
obstruct or resist the veterinary surgeon in the discharge of his duty, is punish-
able as prescribed in section 740 of the Penal Code, and forfeits all claims to
indeminty for loss fi'om the State.
Sec. 1996. The following regiilations must be observed in all cases of disease

mentioned in this article:

1. It is unlawful to sell, give away, or in any manner part with any animal
affected Avith or suspected of being affected with contagious or infectious disease,
and in case of an animal that may be known to have been affected with or exposed
to any such disease within one year prior to such disposal, due notice of the fact
must be given in writing to the party receiving the animal.

2. It is unlawful to kill, for the purpose of selling the meat, any such animal, or
to sell, give away, or use any part of it, or its milk, or to remove any part of the
slnn. A failure to observe these provisions is punishable as provided in section
740 of the Penal Code. It is the duty of the owner or the person having in charge
any such animal affected with or suspected of being affected with any contagious
or infectious disease to immediately confine the same in a safe place, isolated from
other animals and with all necessary restrictions to prevent dissemination of the
disease, until the arnval of the veterinary surgeon. These regulations applv as
well to animals m transit through the State as those resident therein, and "the
veterinary surgeon or his duly authorized agent has authority to examine in car
yard, pasture or stables, or upon the public domain, all such animals, and on
detection of disease to take possession of and treat and dispose of the animals in
the same manner as pro-vdded by this article.
Sec. 1997. All claims arising from the slaughter of animals under the provisions

ot this article, together with the order of the veterinary surgeon and the valua-
tion of the appraisers m each case, must be submitted to the State auditor and
tOT each claini that he finds to be equitable and entitled to indemnity under this
article must issue to the person entitled thereto his warrant on the stock indemnity
fund m the State treasury for the sum named in the appraisers' report. In audit-ing any claim under tliis ai-ticle the auditor must satisfy himself that it does notcome under any class for which indemnity is prohibited by this article, aud hemust require the affidavit of the claimant to this fact, or if the claimant be notcognizant thereof, then of some reputable person who is cognizant thereof- and
Ml f?^^^^^^^^

of the veterinai-y surgeon, whose duty it 'is to inform himself
tuil> ot the fact that m his opinion the claim is legal and just, and the auditormay, in his discretion, reqinre further proof.
Sec. 1998. The indemnity granted is the value of the animal as determined by
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the appraisers with reference to its diminished value because of Ijeiiig diseased or
having been exposed to disease. The indemnity must be paid to tlie owner upon
his application and the presentation of the proofs prescribed herein, and such
application must be made within six months after the slaughter of the animal or
the claim is barred. The right to indemnity under this article is limited to animals
destroyed by reason of the existence of some epizootic disease generally fatal and
incurable, such as rinderpest, hoof-and-moiith disease, pleuro-pneumonia, anthrax,
or Texas fever among bovines, and glanders among horses, mules, and asses. For
the ordinary contagious diseases not in their nature fatal, such as epizootic and
influenza in horses, no indemnity must be paid. The right to indemnity does not
exist and the payment of such must not be made in the following cases:

1. For animals belonging to the United States.

2. For animals that are brought into the State contrary to the provisions of

this article.

3. For animals that are found to be diseased, or that are destroyed because they
have been exposed to disease before or at the time of their arrival in the State.

4. When an animal was previously affected by any other disease which from its

natm-e and development was incurable and necessarily fatal.

5. When an owner or person in charge has knowingly or negligently omitted to

comply with the provisions of sections 1995 and 1996 of this article.

6. When an owner or claimant at the time of coming into possession of the

animal knew it to be diseased or received the notice specified in the first clause of

section 1896 of this article.

7. When the animal has been brought into the State within ninety days imme-
diately j)receding the outbreak of disease on account of which said animal waa
killed.

Sec. 1999. The veterinary surgeon receives for his services an annual salary or

three thousand dollars. No person must receive the appointment of State veteri-

nary surgeon who is not a graduate in good standing of a recognized college of

veterinary surgeons, either in the United States, Canada, or Europe.

Sec. 2000. The appraisers mentioned in this article receive three dollars for each

day or part of a day they are actually employed, which must be paid from the

State treasui-y out of the stock-indemnity fund in this article provided upon

vouchers which bear the certificate of the justice who summoned them. The
jiistice receives his ordinary fee for issuing a summons, to be paid out of the stock-

indemnity fund. The persons called in consultation by the veterinary surgeon

each receive three dollars for each day or part of a day they are actually employed

and ten cents per mile for distances actually traveled, which sums must be paid

from the State treasury out of the stock-indemnity fund upon vouchers certified

by the veterinary surgeon. The incidental expenses in causing animals to be

slaughtered and their carcasses to be burned and disinfecting infected premises

must be paid from the State treasury out of the stock-indemnity fund upon

^°Sec.^2001. The liability for indemnity for animals destroyed and for fees, costs,

and expenses incurred under the provisions of this article in any year is limited

by and must in no case exceed, the amount especially designated for the purpose

and for that period, by the terms of this article ;
nor must the veterinary sm-geon

or anyone else incur any liability under the provisions of this article m excess of

the surplus in the stock-indemnity fund hereinafter provided, nor must any act

be performed or property taken under the provisions of this article become a

charge against the State.
„ , ^ i. j. i-u

Sec 2002. The board of county commissioners of each county must at the time

of making the annual assessment levy a special tax, not exceedmg one-halt ot one

mill on the dollar, upon the assessed value of all cattle, horses, mules and asses in

the county, to be known as the "stock-indemnity fund;" said tax must be collected

and paid to the State treasurer in the manner provided by law for the levym^^^

collection, and payment of other State taxes, which fund constitutes the indem-

nity fund specified by this article to be used in paying for animals destroyed arid

for'^fees, costs, and expenses provided under the provisions therefor^ "^^t
^

used exclusively for that purpose, and must be paid out by the State treasurer aa

^Tc! 200?. Th^^^^^^ must select the place where stock must be

*^"sEc"200^"The veterinary sui-geon has power to appoint from time to time

denut es not exceeding four in number, at any time he can not personally attend

?offthe5utie^^^^^^^^ by his office, at a
^f^'J^f^.^^r^f''^^^^^^^

day for each day actually emploved, to be paid out of the stock-indemmty fund,

and must designate the county for which each deputy is to act.
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Political Code—Aeticle VI.

Sec. 2033. The State veterinary surgeon, upon the request of the president or

eecretai-y of any organized woolgrowers' association in any count> in the State,

or of any three sheep owners in any county, must appoint a capable person as

deputy inspector in such county, who holds his oiSce during the pleasure of the

veterinary surgeon and must perform the duties hereinafter prescribed.
Sec. 2033. The deputy inspector must be a resident of the county for which he

is appointed. He must before entering upon the duties of his ofB.ce take the con-
stitutional oath of office.

Sec. 2034. The deputy inspector must inspect all sheep within his county of

which he may receive notice, as provided in the next section, and in case he finds

the same are not diseased he must make and issue a certificate stating such fact.

But if the sheep are diseased, or have been herded upon the range or in corrals

which have within the past ninety days previous thereto been used or occupied
by any diseased or infected sheep, the regulations for their quarantine, holding,
and keeping must at once be made by such deputy. Each deputy inspector so
appointed must personally supervise the dipping of every band of scabby sheep
within his county and appoint the date for each and every dipping. He has the
right to determine and superintend the proportion and mixture of materials and
must cause all sheep quarantined to be distinctly marked.
Sec. 2035. Upon receipt of information in writing of any of the facts mentioned

in the preceding section, the deputy inspector must immediately cause the dis-

eased sheep, and all sheep running in the same flock with them, to be examined,
and if found so diseased to be quarantined and held within a certain limit or place
to be defined by him, and such sheep must be held in quarantine until the owner
or person in charge has eradicated such scab or infectious disease. The expense
of feeding, holding, dipping, marking, and taking care of all sheep quarantined
under the provisions of this article must be paid by the owner, agent, or person in
charge of such sheep.

Sec. 3026. Whenever the governor by proclamation quarantines sheep for
inspection, as provided in the next section, any sheep brought into Montana, the
deputy inspector of the county in which such sheep may come must immediately
inspect the same, and if he finds that they are infected with scab or any other
infectious disease, he must cause the same to be held within a certain limit or
place in his said county, to be defined by him, until such disease has been eradi-
cated, as provided in the next preceding section.

_
Sec. 2027. Whenever the governor has reason to believe that any disease men-

tioned by this article has become epidemic in certain localities in any other State
or Territory, or that conditions exist that render sheep likely to convey disease,
he must thereupon by proclamation designate such localities and prohibit the
importation from them of any sheep into this State, except under such restrictions
as he, after consultation with the veterinary su5:geon, may deem proper. Any
person who, after publication of such proclamation, knowingly receives in charge
any such sheep from any of the prohibited districts and transports or conveys the
same to and within the limits of any of the counties of this State, is punishable as
provided in Chapter II, Title XV, Part I, of the penal code, and is liable for all
damages that may be sustained by any person by reason of the importation or
transportation of such prohibited sheep.
Sec. 2028. Upon issuing such proclamation the owners or persons in charge of

any sheep bemg shipped into Montana against which quarantine has been declared
must forthwith notify the deputy inspector of the county into which such sheep
first came of such arrival, and such owner or person in charge must not allow any
sheep so quarantined to pass over or upon any public highway, or upon the ranges
occupied by other sheep, or within five miles of any corral in which sheep are
usually corralled, until such sheep have first been inspected, and any person fail-
ing to comply with the provisions of this section is punishable as provided in
Chapter II, Title XV, Part I, of the penal code, and is liable for all damages sus-
tained by any person by reason of the failure to comply with the provisions of
this section.

Sec. 2029. In no case must any scabby sheep be allowed to be removed from one
point to another within any county, or from one county to another, or any sheep
that have withm one year been scabby, without a written certificate from the
deputy mspector. Such sheep may be transferred and removed with the written
consent of all the sheep owners or managers along the route and in the vicinity
ot the proposed location, except those mentioned in the preceding section. Anyperson violating the provisions of this section is punishable as prescribed in Chap-
ter II, Title XV, Part I, of the penal code.

^
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Sec. 2030. Upon tho arrival of any sheep into this State from any other coi\ntry,

State or Territory, tho owner or agent in charge must immediately report to the
deputy inspector of tho county in which snch sheep first came for insijection, and
snch (lopxTty must immediately inspect tho same. If the owner or agent fails to

report for inspection, tho i)erson so offending is punishable as provided in Chapter
II, Title XV, Part I, of tho penal code. Tho expense of snch inspection must be
borno (?) by the owner, and is a lien upon the sheep, Avhich maylje sold to satisfy

the lien as provided by law.
Sec. 20131. The deputy inspector in each comity receives for his services while

necessarily employed in inspection not exceeding §8 per day, which includes all

traveling expenses of whatever kind and nature, inciTrred in going to and from
the places where such ins]iection is had. When a deputy veterinary surgeon as

provided in section 2004 of this code is permanently located in a county it is his

duty to perform the duties imposed in this article upon deputy inspectors and for

his services receives the same compensation as the deputy inspector, whicli must
be paid in the same manner.
Sec. 2033. Whenever any deputy inspector files in the office of the State auditor

proper vouchers duly approved by the veterinary surgeon setting forth—
1. Tho name in full of such deputy inspector.

2. The hind and nature of the services rendered,

3. The particular locality where the work was done.

4. The time when and the length of time employed.
5. The number of sheep inspected and the name of the owner or person in

charge.
G. The disease or diseases treated, and the number treated for each disease, and

the length of time of such treatment and the result.

7. The amount claimed and the value of such ser-^dces.

The State auditor must audit the same, and if found correct draw a warrant m
favor of such deputy inspector, payable out of any moneys in the " sheep inspector

and indemnity fund."
. .

Sec. 2033. Every deputy appointed under the provisions of this article must keep

a book to be knowm as the Inspection Record, in which he must enter and record

all his ofacial acts and proceedings. Such record must particularly show the name
of the owner of every fiock of sheep inspected, when the same was inspected, and

the number in each flock, the result of such inspection, the names of the persons

to whom certificates have been granted, and when, and all orders and directions

made in relation to any matters herein designated.

Sec. 2034. Any person who fails to comply with or disregards any order or

direction made by any deputy inspector under the provisions of this article is

punishable as provided in Chapter II, Title XV, Part I, of the penal code.

Sec. 2035. It is unlawful for any person to bring into tlie State any sheep

infected with the scab or any other contagious disease. Every person so offending

is punishable as provided in Clvipter II, Title XV, Part I, of the penal code.

Sec 203G. Every deputy inspector must on or before the first Monday ot August

each year report to the State veterinary surgeon in writing, showing from his

inspection record particularlv the matters therein contained since his last report,

and the veterinary surgeon must embody the information thus given m his report

to the governor. . ,

Sec 21.-37. The veterinary surgeon, if necessary, may appoint more than one

deputv inspector in a county, and may define the particular part of the county in

punishable as provided in section 187 of the penal code.

Sec 2038. The board of county commissioners at the time of the annual levj or

taxes must levy a special tax not exceeding one-half of one mill on a dollar, or so

much thereof as is necessary, on the assessed value of all sheep m the coun^
,
and

tho money collected from such tax constitutes the
'

' sheep inspector and indemnit>

fund. " Such tax must be collected in the same manner as other taxes and paid in lO

the State treasury as other State taxes are. The money m the "sheep mspector

and indemnity fund'' must be used in the payment of the salaries and expenses of

?Se deputy sheep inspector as provided in this article and all other expenses arising

thereunder except the salary of the State veterinary surgeon. All other salaiies

and expenses must not be a charge against the State.
, • • „i,„^„.„

Sec. 2047. It is unlawful for the owner or for any person having in charge fiiy

horse, mule, ass, sheep or cattle affected with any contagious dise^^^^^

im4
diseased animal to run on any range, or withm any enclosure where such animals
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may come in contact with any other uuimal not so diseased. All raiinials so

affected with contagions disease must be at once removed by the owner thereof,

or the person in charge of the same, to some secure inside enclosure, where con-

tact with other animals by reaching over or throngh the fence of said enclosure
will be impossible, or must bo strictly herded six miles away from any farm or
from any other stock running at large or being herded. Every person who linow-
ingly neglects or refuses to remove or so enclose or herd away from farms or other
stock such diseased animals affected with contagions disease, after having received
notice of their diseased condition, is punishabla as provided in section 435 of the
penal code, and is liable for damages to the party injured.
Sec. 733. Any person who removes from one point to another in any of the

counties of this State, or from one county to another, any scabby sheep, or any
sheep that have been scabby within one year, without the written certificate of the
sheep inspector, or the written consent of all the sheep owners or managers along
the route and in the vicinity of the proposed location, is i^uuishable by a lino not
exceeding one thousand dollars. This section does not apply to scabby sheep
imported into the State and against which quarantine has been declared.

Sec. 734. Every person who brings into this State sheep infected with scab or
other infectious disease, or any horses, mul&s, asses, or cattle infected with any
contagious disease, is punishable by a fine not exceeding five hundred dollars.

Sec. 735. Every person who fails to comply with or disregards any lawful order
or direction made' by the State veterinary surgeon, or deptity, or deputy sheep
inspector, under the proA'isions of the political code concerning scab and other
contagious diseases among sheep, or to prevent the spread of disease among cattle,

is punishable by a fine not exceeding five hundred dollars.

Sec. 736. Everj'- person who, after the publication of the proclamation of the
governor of this State prohibiting the importation of diseased sheep into this State,
knovdngly receives any such sheep from any of the prohibited districts, or trans-^

ports the same within the limits of the State, is i^unishable by a fine not exceeding
five hundred dollars.

Sec. 737. Every person in charge of sheep being shipped into this State against
which quarantine has been declared, as specified in the last preceding section,
and fails to notify the deputy inspector of the county in which such sheep are
brought, or allows any such sheep to pass over or upon any public highway, or
upon the ranges occupied by other sheep, or within live miles of any corral in
which sheep are regularly corralled, before such sheep are inspected as pro-s-ided
by law, is punishable by a fine not exceeding five hundred dollars.
Sec. 73S. Every person who imports into this State any cattle, horses, miiles, or

asses after the governor has made proclamation holding in quarantine for the
purpose of inspection for contagious or infectious diseases such animals, and
allows the same or any of them to leave the place of their first arrival in this
State until they have been examined by the State veterinary surgeon and a cer-
tificate has been obtained therefrom that such animals are free from disease, or
permits any of such animals to rim at large or to be removed or to escape before
such certificate has been received, is punishable by fine not exceeding five hun-
dred dollars. This section does not apply to any animals driven in harness or
under yoke or ridden by their ovmers into this State.
Sec. 739. Every person who, after the publication of such proclamation, know-

ingly receives or transports within the limits of this State any animal mentioned
in the preceding section before the certificate mentioned therein has been given,
is punishable by a fine not exceeding ten thousand dollars.
Sec. 740. Every person who owns or has the custody of any cattle, horses,

mules, or asses infected with a contagious disease and fails to immediately report
the same to the State veterinary surgeon, or conceals the existence of such dis-
ease or attempts so to do, or willfully obstructs or resists said veterinary surgeon
in the discharge of his duty as provided by law, or sells, gives away, or uses the
meat or milk or removes the skin or any part of such animal, is punishable by a
fine not exceeding five hundred dollars.
Sec,750. It is unlawful for any i^erson having in charge any horse, mule, ass,

sheep, hog, or cattle affected with a contagious disease to allow such animal to
run on any range or to be within any inclostire where they may come in contact
with any other animal not so diseased.
All animals so affected must be immediately removed to an inside inclosure

secure from other animals or must be herded six miles away from any farm or
ranch or from any other stock running at large or being herded. Every person
who neglects or refuses to remove or inclose or herd as aforesaid such diseased
aumials is guilty of a misdemeanor and liable in damages to the party injured.
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NEW JERSEY.

A furthoi- Hupploiuont to an act entitled "An act concerning contagious and infectious diseases
anionff animals, and to j-opoal certain acts relating thereto," approved May fourth, one thou-
sand oiijht hundred and oighty-slx.

Be it enacted by the senate and rmieral assembly of the State of New Jersey, That
the second section of the act entitled "A supplement to an act entitled 'An act con-
cerning contagious and infectious diseases among animals, and to repeal certain

acts relating thereto,'" approved May fourth, one tnousand eight hundred and
eightj'^-six, which supplementwas approved May twenty-second, one thousand eight
himdred and ninety-four, be, and the same is hereby, amended to read as follf)ws:

Sb:c. 1. That it shall be lawful for the State tuberculosis commission to employ
one of their iiumber as secretary of the commission, and to fix by resolution such
compensation for his services as they, in their judgment, may deem reasonable,

which compensation shall be paid in monthly installments, out of the appropria-

tion to said commission, by the State treasurer ixpon the warrant of the State

comptroller.
Sec. 2. That when any animal or animals shall be slaughtered by direction of

said coanmission the value of the same shall be ascertained and appraised by three

disinterested freeholders, resident in this State, who shall make and sign certifi-

cates thereof in the presence of a witness, who shall attest the same; such appraise-

ment shall be made on the basis of the market value of the animal or animals

slaughtered, and shall be limited to the sum of one hundred dollars for registered

animals and to forty dollars for all others; three-fourths of the valuation so

ascertained shall be paid by the State on the presentation of such certificate, with

the approval of the said commission indorsed thereon, to the owoier or owners:

Provided, No compensation shall be made for animals considered by the commission

to be of no value.
Sec. 3. That whenever the State tuberculosis commission shall have made, or

caused to be made, any examination of any animal or herd of animals within this

State, and shall have ascertained such animal or herd of animals to be sound and

in good health, they shall, upon request from the owner thereof, give to him a

certificate in writing, signed by the president and secretary of said commission,

certifying to the fact of such examination and of the good health and condition of

such animal or herd of animals.

Sec 4. That the said State tuberculosis commission shall have the power to

cooperate with the Bureau of Animal Industry of the United States in any general

national system which may be adopted by such Bureau for the prevention of the

spread of bovine tuberculosis and its eradication in the United States and its Ter-

^^Sec!^5. That there shall be appropriated to the said State tuberculosis commis-

sion the sum of five thousand dollars for defraying its expenses and for pajnneut

of the proportion of the appraised value of slaughtered animals required to bs paid

out of the treasury of this State, all which payments and expenses shall he made

by the treasurer of this State, upon the warrants of the State compti'oller; that m
cases of emergency the said commission may, with the consent of the governor,

compti-oUer, and treasurer, in addition to the sum of money hereby appropriated,

expend such further sums of money for the purposes of this act, not to exceed in

the whole the sum of five thousand dollars in any one year.

S n-^' 6 That all acts and parts of acts inconsistent with this act be, and the same

are hereby, repealed, and that this act shall take effect immediately.

Approved, March 28, 1895.

NEW MEXICO.

AJSr ACT to amend an act entitled "An act to prevent the introduction of diseased cattle into

Now Mexico."

Be it enacted by the legislative assembly of the Territory of New Miyvico, That

section 3 of an act entitled "An act to prevent the introduction of diseased ca.-

tle into New Mexico," which became a law on the twenty-eighth day ot i ebruary,

A. D. 1889, be, and the same is hereby, amended so as to hereafter read as toi.ows:

"Sec. 2. A sanitary board consisting of five persons, each ot whom shi'.U iin a

practical raiser and owner of neat cattle in this Territory, one to ^^%'nn;onited m
and for each of the following districts: District No. 1, to be formed by the co n-

ties of Santa Fe, San Miguol,and Taos; district No. 2, of lic^ ^""""^^^^

aUo,Valencia, Rio Arriba, and San Juan; district No. 3, ot the counties of Mora,
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Colfax, and Union; district No, 4, of the counties of Dona Ana, Grant, Socorro,
and Sierra; district No. 5, of the counties of Lincoln, Chavez, Eddy, and Gnada-
Inpo (the limits of each as now constituted) hereby is created, to be IcnoMTi as the
•cattle sanitary board of New Mexico.' The term of office of each member of
said board shall be two years from and after his appointment and until his suc-
cessor shall have been appointed and qualified. Each of the members of said board
shall be nominated by the governor of the Territory and appointed by and with
the consent of the legislative council. In case of any vacancy in the membership
of said board from death, resignation, or otherwise, the governor shall fill such
vacancy by appointment, and the appointee shall hold such office only during the
unexpired term of the office so becoming vacant."

Sec. 3. That section 4 of said act is hereby amended so as to hereafter read as
follows:

"Sec. 4. Said sanitary board is hereby authorized, empowered, and required to
prevent the introduction into this Territory or the spreading therein of Texas or
splenic fever, contagious pleuro-pneumonia, tuberculosis, or any other contagious
or infectious diseases affecting cattle, and to investigate and stamp out any such
diseases among cattle wherever the same may be found to exist in this Territory,
and to adopt, publish, and enforce such quarantine rules and regulations as may
be necessary to carry into effect the provisions of this act and not inconsistent
therewith, and to make and enforce such rules and regulations as may be necessary
to provide for the inspection of cattle for sale and slaughter."
Sec. 5. That this act shall take effect and be in force from and after its passage.
Approved, February 8, 1895.

NORTH DAKOTA.

AK ACT with I'eference to driving stock into or through the State.

Be it enacted by the legislative assembly of the State of North Dakota, That all
drovers of horses, mules, cattle, or sheep which may hereafter be driven from any
other State or Territory of the United States or any foreign country into or through
any county or counties of this State shall be plainly branded or marked with one
uniform brand or mark.
Sec. 2. All such horses, mules, and cattle shall be so branded with one distinct

ranch or road brand of the owner or owners so as to show distinctly, in such place
or places as the owner may adopt.
Sec. 3. All such sheep shall be marked distinctly with such mark or device as

may be sufficient to distinguish the same readily should they become intermixed
or mingled with other flocks of sheep in this State.
Sec. 4. Any such owner or owners, person or persons in charge of such drove

of stock which may be di-iven into or through this State who shall fail to comply
with the provisions of this act shall be fined in a sum not less than fifty nor
more than three hundred dollars, together with costs of suit.
Sec. 5. It shall be the special duty of the county auditor, sheriff, and any con-

stable of each and every county of this State to enforce the provisions of this act.
Sec. 6. All fines collected under the provisions of this act shall be paid into the

general^school fund of the county in which judgment thereof is recovered.
Sec. 7. All acts and parts of acts in conflict with this act are hereby repealed
Approved March 14, 1895. .

AN ACT to prevent the spread of contagious, infectious, and epidemic diseases among domesticanimals, creating the office of chief State veterinarian, prescribing the duties thereof andappropriating money for the necessary expenses thereof.

Be it enacted by the legislative assembly of the State of North Dakota, That the
prolessor of veterinary science of the State agi-icultural college is hereby made
cliiet State veterinarian, M^ho shall serve as such without salary, and who shallupon entering upon his duties, take an oath to well and truly perform all the
duties required of him by law, which said oath shall be taken before any judge of
a district court or notary public within the State, and shall be filed with the
secretary of state.

Sec. 2 The State shall be divided into seven "veterinarian districts, "in each ofwnicii there shall be appointed by the governor, by and with the consent of the
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senate, one competent veterinarian, wlio shall be known as the "district veteri-

luirian," who shall hold their office for a term of two years from the date of their
appointments, respectively, unless sooner removed for cause, and who, upon enter-
ing upon their duties, shall each take an oath to well and truly perform their
duties as provided by law, which said oath shall bo taken before any judge of the
district court or notary public within the district of the State for which they may
bo appointed, and shall bo filed with the secretary of state.

Sec. 3. District No. 1 shall consist of the first judicial district.

District No. 2 shall consist of the second judicial district.

District No. 3 shall consist of the third judicial district.

District No. 4 shall consist of the fourth judicial district.

District No. 5 shall consist of the fifth judicial district.

District No. G shall consist of the sixth judicial district.

District No. 7 shall consist of the seventh judicial district.

Sec. 4. Tlie duties of said chief State veterinarian shall be to ascertain by per-

sonal examination, or through report from the district veterinarian, in such man-
ner as he shall prescribe, all information that he can obtain regarding the existence

of any or all contagious, infectioiis, and epidemic diseases in the State. He shall

also make a complete and permanent record of all reports of the district veteri-

narians; shall make an examination of all diseased animals or portions of any such
that may be forwarded to him by the district veterinarians, and, upon completion
of such examination, shall instruct the district veterinarians in such way as he
may deem proper in regard to the treatment of similar cases. It shall also be his

duty to furnish material, as far as lies in his power, for the diagnosis of contagious

diseases and instruction as to its uses. In case that remedies are discovered for

the prevention or cure of contagious diseases, such as glanders, tuberculosis,

anthrax, hog cholera, foot and mouth disease, and foot rot, it shall be his fluty to

furnish the district veterinarians or any person or persons he may see fit to appoint

the remedies so discovered, with full directions for application. He shall also be
empowered to make quarantine regulations and enforce the same after approval

and authority by the governor. He shall further prescribe, with the consent of

the governor, the rules and regulations necessary to carry out the purposes of

this act.

Sec. 5. The duties of said "district veterinarians'' shall be as foUows:

First. To investigate in person any and all cases of contagious, infectious, and
epidemic diseases among cattle, horses, mules, sheep, asses, and other domestic

animals within his district of which he may have knowledge, and v/hich may be

brought to his notice by any resident, or any other person, in any locality within

his said district where such disease may exist, and it shall also be his duty in the

absence of specific information to make visits of inspection to any locality within

his district where he may have reason to believe that there are contagious or infec-

tious diseases existing among such domestic animals.

Second. To seize and inspect in person at the State line bordering on his district

any horses, mules, cattle, asses, sheep, or other domestic animals which may be

unloaded temporarily or consigned to any point within his district of the State

when the ovoier, agent, or person in charge thereof shall not upon demand produce

certificates of health of such animals satisfactory to him from a diily authorized

State or district veterinarian or examiner of the State from which said animals

have been shipped.
, , n

Third. To examine in person, so often as he may deem reasonable, all pens,

enclosures, and cars within the district within which domestic animals may be con-

fined or transported, and to require the owner, agent, or person m charge of aU

such pens, enclosures, and cars to keep the same in proper sanitary condition.

Fourth. To require in person the owner, agent, or person m charge of ali pens,

enclosures, or cars, within which domestic animals may be confined or transported,

to cleanse, fumigate, and disinfect all pens, enclosures, or cars withm which such

domestic animals may be confined or transported, mthin two days a.ter m-itten

notice, when, in his opinion, such cleansing, fumigating, and disinfection sliaii

be necessarjr for the prevention of the spread or outbreak of any contagious or

infectious disease among such animals. ... . „„
Fifth. It shall also be the diity of the district veterinarian in person to seize

and inspect all domestic animals coming into and to remain %vithm his distinct ot

the State without a certificate of the health of such animals from a diily authoi-

ized State or district veterinarian or examiner from the State from which saia

animals have been shipped and before such animals shall be allowed by the dis-

trict veterinarian to be transported into and to remain withm the State, in aatu-

tion to such inspection, he shall, in person, require from the owner, agent, or per-

son in charge of such animals an affidavit to tho effect that suchanimals luue not
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been exposed to any infectious or contagious disease for a period of at least ninety
days prior to the maldng of such affidavit, and in case that the district veterina-
rian shall have reason to believe that any domestic animals have been exposed to
or have contracted any contagious or infectioiis disease it shall be his duty to seize
and inspect such animals, notwithstanding any certificate of their liealth l>y any
veterinarian or examiner of any other State, and report the same to the chief State
veterinarian.

Sec. C. Whenever any domestic animals are seized and inspected under the pro-
visions of this act by the district veterinarian, while such animals are being trans-
ported in cars, on shipboard, or brought into the State in any other manner, the
district veterinarian making such seizure and inspections shall require the owner,
agent, or person in charge of such animals to pay one-half cent each for the
inspection of sheep and twenty-five cents each for all other animals named therein.
AH money so collected shall be immediately transmitted to the chief State veteri-
narian, together with a detailed report of the seizure and inspection, and it shall
be the duty of the chief State veterinarian to transmit monthly all monej' collected
as inspection fees under the provisions of this act to the State treasurer^who shall
receipt to the chief State veterinarian. All such fees shall be paid by the State
treasurer into the State treasury general fund: Provided, That no inspection shall
be made by any district veterinarian of any domestic animals in transit through
the State without special instructions from the chief State veterinarian, where the
owner, agent, or person in charge thereof shall produce certificates of the health
of such animals from a duly authorized veterinarian or examiner from the State
fi"om which said animals have been shipped.

Sec. 7. In all cases of contagious or infectious diseases among domestic animals
in this State the district veterinarian shall have authority to order the quarantine
of the infected premises and animals within his district, and upon such order to
immediately report the same to the chief State veterinarian, and in case such dis-
ease shall become epidemic in any locality within the State it shall be the duty of
the district veterinarian of the district where such epidemic may exist or become
known to immediately notify the chief State veterinarian, who shall thereupon
have authority to enforce a permanent quarantine and prevent the removal there-
from of any animals of the kind among which said epidemic exists until the dis-
trict veterinarian of such district locality shall report such animals to be in
healthy condition, and upon such report a certificate shall be issued by the chief
State veterinarian permitting the removal of the animals that are reported to be
healthy. The expense of holding and taking care of all animals quarantined
under the proA'isions of this act shall be paid by the owner, agent, or person in
charge of the same.
Sec. 8. In case of any epidemic diseases where premises and animals have been

previously quarantined by order of the chief State veterinarian or by the district
yetermarian as hereinbefore provided, the district veterinarian is further author-
ized and empowered, when in his judgment it is necessary, to order that any and
all diseased animals shall be quarantined at such places and in such manner as he
may direct, and shall be held in such quarantine until released by certificate of
the chief State veterinarian, as provided in section 7 of this act, and in case the
district veterinarian shall find that any one or more of the animals so quarantined
and so diseased that it becomes necessary to destroy the same to prevent the spread
oi siich disease to other animals, he shall at once serve, in person, a written notice
of his intention to destroy upon the owner, agent, or person in charge of the ani-
mals so quarantined and condemned, and if such owner, agent, or person in charge
of such animals feels aggrieved by the decision of the district veterinarian, and
shall_ desire a consultation of veterinarians, notice in writing to that effect must
witliin twenty-four hours thereafter be served upon the district veterinarian issu-
ing the notice, and it is hereby made the duty of the resident district veterinarian
to summon two district veterinarians from adjoining districts to appearand assistm chagnosmg and pronouncing upon the character of the disease with which said
animal or animals are supposed to be infected, and in case all three district veter-
inarians, or any two of them, declare said disease to bo contagious or epidemic in
Its character, and that such animal or animals should be destroyed to prevent the
spread of such disease to other animals, the district veterinarian of the districtwnerem the animal or animals are located shall immediately slaughter such ani-mal or animals and not otherwise, and shall then make in duplicate a -^Titten
statement, setting forth distinctly the nature of the disease for which such ani-mals were condemned and destroyed, to be served on each owner thereof, theongnial of each order to be filed by the disti-ict veterinarian with the chief State
veterinarian and the duplicate thereof given to the said owner, agent, or person inci.arge of said condemned animals. It shall be the dutv of the owner, agent, or
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person in charge oi' any and all animals filaughtered under the provisions of thia

act to immediately bnry the carcasses of such slanghtercd animals in a trench at

least six feet in depth and at least four feet beneath the surface of the ground, or

burn and consume such carcasses under the direction of the district veterinarian;

and it is hereby made the duty of the district veterinarian, in person, to require

the owner, agent, or person in charge of such slaughtered animals within his dis-

trict to immediately bury or burn under his i)ersonal supervision the carcasses of

such slaughtered animals as herein provided, except in all cases where the cause

of death is duo to anthrax, when they shall immediately be burned.

Sec. 9. Each district veterinarian shall make a report at the end of every three

months, and at sxich other times as maybe required, to the chief State veterinarian

of all matters connected with his work, the forms of such reports to be furnished by
the chief State veterinarian, and the chief State veterinarian shall transmit to the

several boards of county commissioners, as often as he deems necessary, such parts

of said reports as may be of general interest to the breeders of live stock, and he

shall also give information in writing, as soon as he obtains it, to the various boards

of county commissioners of each case of suspicion or fresh outbreak of disease in

any locality, its causes, and the measures adopted to check it.

Sec. 10. It shall be the duty of any owner, agent, or person in charge of any

cattle, horses, mules, asses, sheep, or other domestic animals, where such owner,

agent, or person in charge thereof intends to bring any such animals into thia

State for distribution, sale, transportation, or permanent location therem, without

a certificate of their health from a duly authorized veterinarian or examiner of

the State from which such animals are shipped, to give notice m writing to the

district veterinarian of the district of the State bordering on the State line from

which said animals [are] brought at least three days before such animals are

brought into this State beyond the quarantine station at the State line of such dis-

trict, and it shall be the duty of any person or persons who shall have knowledge

or suspect that there is upon his or their premises or upon the piiblic douiam any

case of contagious, infectious, and epidemic disease among domestic animals to

immediately report the same to the district veterinarian of the district wherem

such animals or cattle maybe; and a failure so to do, or any attempt to conceal the

existence of such diseases, or a failure to give notice before passing the quarantine

station at the State line of said district as in this section reqiured, or to willtwHy

or maliciously obstruct or resist or disobey any order issued by the chiet State

veterinarian or the district veterinarian, or in any way interfere m the discharge

of their duties as set forth in this act, shall be deemed a misdemeanor, and any

person or persons who shall be convicted of anyone of the above acts or omissions

shall be fined not less than fifty dollars nor more than two thousand dollars tor each

and every such offense; and upon conviction of such offense a second time shall,

in addition to the above-named fine, be imprisoned in the county jail of the county

wherein convicted, or as otherwise provided by law, for a term ot not less than

ninetv davs nor more than one year.
. ,

Sec. 11. ThefoUowingresolutions shall be observedm all cases of disease covered

^^Fh-sl^It shall be unlawful to sell, give away, or in any manner part with any

animal affected with or suspected of being affected with any contagious mnnfe|;Uous

disease and in case of any animal that may be known to have been affected w^th

S eSo'sSl to any such disease within one year prior to such disposa
,
due notice

of the fact shall be given in writing to the party receiving the animal.

Second It shall be unlawful to kill for butcher purposes ^ny such amm^^^

sell eive or use any part of it, or its milk, or to remove any part of the skm. A
SuS to observe Silse provisions shall be deemed

^^^.^tZuars'n'oreiTed^^^^^
viction shall be punished by a fine not less than one Inmcjed ^0^1?^^^^^?^^^^
two thousand dollars; in addition to the. above-named S^^' J«

^f^^''^^^^^^^
county jail for a term of not less than ninety days nor moie

^^^^^ J^^^Ji^
shall be the dutv of the owner, agent, or person having m chaige any animai

SeLd ^th or ^u^^ with bing infected with any
^^^^S'Som'" 1 '^^^^^^^^

disease to immediately confine the same m a safe P^^f ' fo^^^^^l^*^^^^^^

animals, and with all necessary restr ctions to l«-event the
^^ff^^l^jf^^XtS

disease until the arrival of the ^^^trict veterinarian w thin and fo^

wherein the same may be at the time. The above I'^S^^f
}^^^^,^,f,

'^^^^^^^^^ af^Jnct
to animals in transit through the State as o those resident t^ei eii^ and t ^u,^";^

veterinarian shall have full authority within his
f^^«*"fJ

*9
^^^iv ssin^ th^

yard, pasture, or stables, or upon the pub ic domain a
^Xtk.ii m "usi

the State, within his disti-ict, or any part of it,
"^.'^''S

disease take possession of and treat and dispose of such animals m tlic .ame

manner as is prescribed for animals resident withm this totate.
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Sec. 13. Each of said disti-ict veterinarians sliall receive for their services the
sum of six hundred dollars per annum. The payment of such salary shall be made
from any funds in the State treasury not otherwise appropriated monthly, upon
itemized voiachers signed and sworn to by each for his separate district and sub-
mitted to the State ariditor, who shall draw warrants upon the State treasurer for
the amount thereof, if found correct, separately. No person shall be competent
imder this act to receive the appointment of district veterinarian who is not, at
the date of his appointment, a graduate in good standing of a recognized college
of veterinary surgeons, or who has not practiced veterinary surgery within this
State for at least five years. Before entering upon the discharge of his duties he
shall give a bond to the State of North Dakota, with good anji sufficient surety,
in the sum of two thousand dollars, conditioned for the i^roper discharge of the
samo._ No constructive mileage shall be paid under this act nor shall the district
veterinarian receive any mileage except when called in cases of consultation as
hereinbefore provided, when he shall receive actual expenses paid by him.

Sec. 13. The district veterinarians sliall select the place or places within their
respective districts at which all animals referred to herein shall be quarantined.
Sec. 14. All fines collected under the provisions of this act shall be paid into the

general funds of the State.
Sec. 15. It is hereby made the duty of the attorney-general or State's attorney

of the respective counties of the veterinary district to prosecute any case com-
plained of by the district veterinarian of such district for prosecution in any
justice or district court within the jurisdiction of which any violation of this act
may haA'e been had, and on conviction of violation of any of the provisions of
this act the court, in addition to the penalties prescribed by law, shall add thereto
reasonable attorney's fee as it may be determined just in the premises.
Sec. 16. It shall, in addition to their duties already defined by law, be the duty

of all sheep Inspectors, and the district veterinarians, who are hereby authorized
to appoint such inspectors, shall require all sheep inspectors within their respec-
tive districts to report to them in writing, at the end of each calendar month, any
knowledge or information such sheep inspectors may possess relative to any
diseased sheep which may be within his own or adjacent counties within the vet-
ermanan district wherein said county or adjacent counties may form a part, and
the disti-ict veterinarian shall report to the chief State veterinarian all the informa-
tion that he obtains from the reports received from the sheep inspectors; and when-
ever m the opmion of the district veterinarian any slieep inspector vsdthin his dis-
trict IS incompetent to, neglects, or refuses to attend in a proper manner to his
duties, the district veterinarian of such district shall take charge of any diseased
sheep in such county and dip and treat them in the manner provided for in the law
rela,tingto sheep inspectors (chapter 135, general laws of 1885) , and when such action
shall become necessary he shall report the same to the chief State veterinarian
-who shall give such assistance as is in his power; and in addition thereto the district
veterinarian shall,when, by reason of incompetency or neglect to perform his duties
as such sheep inspector, the district veterinarian is hereby required to remove said
inspector and to appoint some competent person in his place. The owner a"-ent
or person m charge of such sheep shall be required by the district veterinarian'
npon his performance of dutj' as set forth in this section, to pay a fee of five dol-
lars per day, together with the necessary expenses, and said fees shall be a lienupon the sheep inspected, subject to foreclosure the same as chattel mortgao-es
All tees or moneys collected by the district veterinarian tinder the provisions of
this act shall be remitted, turned over, and receipted for the same as other funds
tliat may; pass through their hands as prescribed by section 6 of this act.

bEC. 1, . In all the counties of this State where a sheep inspector has been ormay be appointed, as provided for by law, the resident sheep therein shaU be undertue supervision and inspection of such sheep inspector: Provided, hotoever. Thatupon a written application, signedby not less than three sheep owners, the district
veterinarian shall visit such county and take such authority or give such direc-
tions as m his judgment is necessary.

Sec. 18. TJie inspector shall receive for his services five dollars per' day w-hilenecessarily employed m inspecting, which shall be paid out of the county generalluna in the same manner and form as claims against the county are paid: Pro-

l^Z^idTT'''^' ^'^'l*
^'^^'''^ o*' county commissioners shall require such sheep

+T^«^™v
present an itemized statement of the number of sheep inspected and

finch ^f^Wo Vl^^'f
'^f^^^^ally employed in the performance of his official duties,

Rurh •
approved by the district veterinarian of the district in whichBuon inspector is engaged,

defcribPd i« n*'°''i*''
^^^^^ veterinarian hereinbeforeaescribed, he shall make an annual report to the governor on or before the first

A I 12
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day of December oE all matterft connectocl with liia work, and in addition thereto

may from timo to time, as in his .iudgmont seems best, publish bulletins for gen-
eral distribution, giving information as to the existence of animal diseases in the

State, and such suggestions thereto as to care and treatment as ho thinks proper.

Sec. 20. For the ijurpose of carrying out the provisions of this act as herein set

forth there shall be appropriated out of any money in the State treasury notother-

wiso appropriated, an anniial sum of thirty-six hundred dollars with which to pay
tlie salaries of the district veterinarians, and the further annual amount of iive

hundred dollars for stationery, clerk hire, and all traveling and other necessary

expenses of the chief State veterinarian.

Sec. 21. In case of any serious outbreak of any contagious, infectious, or epi-

demic diseases among domestic animals which can not be supervised by the dis-

trict veterinarian the chief State veterinarian shall at once notify the governor,

who shall thereupon appoint a sufficient number of deputies to perform the

required duties, at such compensation as he may deem proper, not to exceed five

dollars per day for the actual time employed, the same to be paid out of the gen-

eral fund of the State upon vouchers duly approved by the governor and the chief

State veterinarian. . .

Sec. 23. All acts and parts of acts m conflict with the provisions of this act are

hereby repealed. ^ ,

Sec. 23."An emergency exists in that the existing law is inadequate to prevent

the spread of contagious and infectious diseases among domestic animals within

the State, and this act should take effect prior to July first, one thousand eight

hundred and ninety-five; therefore this act shall take effect and be in force Irom

and after its passage and approval.

Approved March S3, 1S.95.

PEjSTNSYLVANIA. .

AN ACT to estaUish the State live stock sanitary boai-a of Pennsylvania, and to provide for

the control and snppressiou of dangerous, oontagious, and infectious diseases of domestic

animals.

Be it enacted, etc.. That a board is hereby established, to be known as ''the

State live stock sanitary board." This board shall consist of the governor of the

Commonwealth, the secretary of agriculture, the State dairy and food commis-

sionev, and the State veterinarian, who shall be a competent and qualified person

as pro^dded in the act entitled "An act to create a department of agriculture and

'^^Sec ? That it shall be the duty of the State live stock sanitary board to protect

the health of the domestic animals of the State, to determme and empioy the most

eflacient and practical means for the prevention, suppression, conti-oi, or eraclica-

tSn of daSgerous, contagious, or infeStious diseases among domestic animals and

foi this mirpose it is hSreby authorized and empowered to establish, mamtam,

enforce Segulatesuch quarantine and other measures relating to the move-

ments anifcarl'of animals and their products, the dismfection ot suspected locali-

ties ami artSles, and the destruction of animals as it may deem necessary, and to

adopt from time to time all such regulations as may be necessaip^and proper f^

cairvinc^ out the purposes of this act: Provided, hoicever That m case of any

sloXcon^^^^^^^ <iiseases only suspected or diseased anima
f
shall

^^^^^l^^^^f^jt^^f^^J

Seg' 3 That when it shall be deeined necessary to condemn and kill any animal

or animals to prevent the further spi-ead of the disease, and an
^f:-ffi^:^^^^^^I'^^

be made with the owners for the value thereof three appraisers

oTip bv the owner one by the commission or its authorized agent, and tne tmia

SytKwo so^.ppointed,%hoshall, under oath or '-^ffi^^^ti^^'
.^^^^ of

animals takin"- into consideration their actual value and condition at tne or

apprSmeS^a^^^^^^ appraised price shall be paid in the ^ai^"^^^^^
cii)enses under this act are provided for: Prondcc^ That im^^^^^

ment not more than twenty-five dollai;s ^l^aU be paid for any m^^^^^

;^rade or common stock, and not more than fifty ^^oUaysfoi " 5 "if^X^^^^
registered stock, nor more than forty dollars for any ^^orse oi mule ot comm^^^

qSde stock, and not to exceed fifty per cent of the appraised value of anj standard

^"t.}l'fTA"ol^^^^^ thereof, or any of their ^nlv authom^d

agente, shallS all times have the right to enter '"^"y l^^^f
J',^^^^^^^^^

abattoirs, slaughterhouses, biiildmgs, cars, vessels whme anj ^Jomc^tic a m
is at the timo quartered, or wherever the carcass ot any way be, toi inc imn-^
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of exfvinining it in any way that may be deemed necessary to determine whether

thej^ are or were the subjects of any contagions or infections diseases.

Sec. 5. That any person or i^ersons wilfully violating any of the provisions of

this act or any regulatioa of the State live stock sanitary board, or wilfully inter-

fering with officers appointed under this act, shall be deemed guilty of misde-

meanor, and shall iipon conviction bo punished by a fine not exceeding one

hundred dollars or by imprisonment not exceeding one month, or both, at the dis-

cretion of the court.

Sec. 6. That the State live stock sanitary board is hereby empowered to appomt
and employ such assistants and agents and to puithase such s\ipplies and mate-

rials as may be necessary in carrying out the provisions of this act, and the board

and the members thereof are hereby empowered to administer oaths or affirma-

tions to the appraisers appointed under this act; and they may order and conduct

such examinations into the condition of the live stock of the State in relation to

contagious diseases, including the milk supplies of cities, boroughs, and villages,

as may seem necessary, and to take proper measures. to protect such milk supphea

from contamination.
Sec. 7. That all necessary expenses under the proAasions of this act shall, aiter

approval in writing by the governor and secretary of agriculture, be paid by the

State treasurer upon the warrant of the auditor-general in the manner now pro-

vided by law. , . , , , ^ ,

Sec. 8. That this act shall take effect June first, one thousand eight hundred
and ninety-five, and all acts or parts of acts inconsistent herewith are hereby
repealed.
Approved May 31, 1895.





Page.

Abattoirs, mimber of animaTs inspected.: 20j_22, 33
Actiuoinycosis in the liorse , - 250,253
Alabama, law for control of contagions animal diseases - 333
Alvord, Maj. Henry E., creameries or bntter factories, article 283
Animals, anthrax in Great Britain 70

bursattee in Florida : 238
India.. 229

cattle, ergotism 317
outbreak of disease in Kansas 322
Texas fever 85, 109, 318
diseases . . 37, 39, 46, 54, 62, 70, 85, 119, 161, 166, 174, 179, 180, 207, 219,

229, 248, 250, 251, 253, 255, 267, 283, 317, 318, 322, 326, 333
domestic, for abattoirs, number inspected. 20, 22, 23, 26

imported, expenses of quarantining. 15
from foreign countries. 10, 11, 15, 25, 26

investigations of diseases 119, 174
peculiar parasitic affections of liver in 174

exported, expenses of quarantining 15
inspection ...I 24
equine mycosis 229, 248

actinomycosis ... 250
foot-and-mouth disease in Great Britain 62
imported, inspection _ . 10, 15, 25, 26, 28

without quarantine, sheep and swine from North
America 29

madura disease (mycetoma) 251, 256
pathogenic blastomycetes 253
pleuro-pneumonia in Great Britain 46

Kansas (false report) 332
swine fever in Great Britain _. 39
Texas fever '85 109, 318
tuberculosis in Great Britain 54

Anthrax in Great Britain ------ ---

Appropriations and expenditures " 12 15
Argentina, live-stock shipments to Great Britain....... J 77,' 81
Arizona, law for control of contagious animal diseases

------

Australia, live-stock shipments to Great Britain 77
Texas fever 85

Bacilli, swine erysipelas or mouse septicaemia from swine diseased 166
Bacteria associated with sporadic pneumonia 136

of bursattee
. . [ . 248

equine mycosis ""^ '/
248

, . ,
fi'eshly drawn, article (Veranus A. Moore). J

^

Bacterial disease, Bacteria sanguinarium, sp. n.ov , 188
description 195 199
mistaken for fowl cholera .

'

135
, .

1 ^
morphology (plate) 203

mcteriology or sporadic pneumonia 107 \oa
Bacterium sanguinarium, sp. nov . y. .

" "

" '

188
blood changes (plate) 204
culture characters 189
heart, changes (plate).. \._ 204
liver, changes (plate) 204
lung, changes (plate) , 205

357



358 INDEX.

Pa^e.

Bacterium sanguinarium, sp. nov morphology (plato) 204
pathogenesis 191

rabbits, lesions 205
virnlenco, constancy 194

Bird, W. N. D.. ergotism in Kansas, article ^ 317

Blastomycetes, pathogenic - 253

Brookville, Md. , swine disease

Butter factories or creameries .... .
o?A

construction and equipment . . . ^ 30G, 316
starting - - - 303

California, cattle ticfe ^- -. : -
r r.~^oo

Canada, live-stock shipments to Great Britain n ,
»d

Cattle, dipping for destruction of ticks 109

sporadic pneumonia..- - -

^oS'ono in-
tuberculosis, detection --. j 283,293,2Ju

disposal - -- : --- "93

Cattle show of the Smithfield Club ..- - 326

Cattle ticks - r-- ^ 'f^
Cii-rhosis of liver in horses. -

st'661's - - -.J- 1 i y

civil Service Commission, appointments upon certificates from 26

Contagious diseases, shipment of affected animals should be prohibited 13

of animals in Great Britain ; ^ - 37

investigations - ..... . 119

Creameries 01 3U
construction and egniipment...' 306, 308, sio, 311,314

starting r ,-- 303,313

Crows, carrion, communication of hog cholera ... - - - - - - - 32o

Curtice, Dr. Cooper, detection of tuberculosis m cattle, article ...

Dairy division, esfablishment
work ~/,oa

Dawson , Dr. Charles F. , and Dr. Veranus A. Moore, article (see Moore) . . .
: .

207

Deptford, England, cattle arriving at foreign cattle markets..

niniiin o- cattle for destruction of ticks -- lUJ

D Set of animals 37, 39, 46, 54, 63, 70, 85, 119, 161, 166, 174, 179
Disease, of anim..s^.^.^.^^^^

^^^^ ^^^^ ^
^^^^ ^^^^ ^^.^^ 3^3^ 3^3^ 32^^

Disease in fowls, infectious leukasmia . - - - 1°^

horses , cirrhosis . .- - -
. f 2(|

steer, cirrhosis -^'^

Difeinfeotion of stock yards and stock cars

Epizootics of infectious pneumonia - - -

Ergotism in Kansas . A
Establishment of Dairy Division' ^ |"

Expenditures and appropriations . - " • "
" an' oj.

Exportation of pork microscopic-ally inspected

Eish, Dr. Pierre A. ,
leeches, article -

v, -•; - v '
'W C " Sr-'

and Dr. Veranus A. Moore, rabies, article (sec Moore) . 26 <

63
Eoot-and-mouth disease in Great Britain

article 323.
Fovd T. S., comjLnunication.of hog cholera by carrion crows, article-

Fowl cholera, bacterial disease (infectious leuktemia) frequently mistaken^_^

for " ' oQj-

bacterium .-

differential diagnosis
prevention and treatment -

Fowls, feeding experiments - -

infectious leuksemia v--;v%""i"""'"i."V-
'

^ni
changes in blood (plates) ,

heart, liver 204

limg (plate) 20o

description of the disease ^^•^>

prevention and treatment

Fungi, Siwative reaction (madura diseaso and actinomycosis) 2o9

general considerations in diseases of animals

<3-reat Britain, anthrax g3
cattle received at Deptford g>

contagious diseases of animals -



INDEX. 359

Page.

Great Britain, foot-Micl-mouth disease -- 63

live-stock shipments - - -

plenro-pnemnonia .- 40

swine fever — -— .- 39

tuberculosis ,- - - - ^ ^

Hams, Smithfield, etc.
,
prep^iration • - - - .- 97

Health, public, relation of swine tuberculosis •

,
: 216

Hill, W. E. , Texas fever in Kansas, article ..-i^... ,
- ^18

Hog cholera bacillus, increase of virulence loa

communicated by carrion crows 325

outbreaks, notes "on evolution - , 161

Horse, bursattee, geographical distribution , 243

historical summary , , - 241

in India - r 229

mycosis "

, ... - - 239, 243, 248, 256

pathologic anatomy r - - - 244

South African horse sickness (oedema mycosis) 255

Horses, cirrhosis of liver •- — 180

imported and exported, should be inspected , 14
Hydrophobia in Washington, D. C. 267

Importation of cattle, etc., from foreign countries 10,11,25
Mexico 10

India, biirsattee 229

Infectious leuksemia in fowls 185
descriijtion of the disease 195
specific micro-oi'ganism . -_1 . 188

pneiam'onia, epizootics . 138

Inoculation, fowls, series , 193, 198
guinea pigs, tuberculosis in swine. . , 213
method for diagnosis of rabies : 1 269, 273

Inspection and quarantine of imported animals 10, 25, 25
ante-mortem . . 23
division ^- — ---r
of animals for abattoirs . . 20, 33, 23

exported animals . ' ^ - 8, 14, 34
horses should be made . 14
imported animals : 1 10. 14, 25, 26, 28
meat -.-,-1 7, 8, 15, 21

employees, number engaged . 26
improvement . , ... 15

microscopic, of pork 8, 24
pork : : '_:

; . ... 8, 30, 24
post-mortem 33
Southern cattle , . . 25
stock j'ards V 9
vessel.. » .". 9,24

Interstate commerce, channels should be guarded from infection 14
Investigatiens of diseases of domesticated animals 109, 119, 161
Kansas, cattle disease 333

ergotism 317
Texas fever ^ 318

Kentucky, law for control of contagious animal diseases 335
Laws for control of contagious animal diseases

—

Alabama..-^ 333
Arizona 333
Kentucky 335
Massachusetts 33'7

Montana 34I
.TSTew Jersey . 343
Nev/ Mexico.... 348
North Dakota 349
Pennsylvania ^ 354

Leeches, geographical distribution 243
histology 243,256
historical summary 230, 241 . 256
in Florida ' 238
• ./India , .V... 239



3G0 INDEX.

Page.

Leeches, investigations ^ 239,243,256
pathological anatomy 344

laacteria 248
circumnodular tissue - 340
nodule 245,253

X)latoR, descriptive 258, 259
summai-y ,

general : 258
Legislation, need of additional 19

suggestions for proposed 16

Leuktemia, conclusions... •. 195
description . 203
diagnosis, dilferential 199

etiology 199

morbid anatomy 196

prevention and treatment.. 201
symptomatology 195

Liver, cirrhosis in horses 180
steer 179

parasitic affections in domesticated animals. 174

Live-stock shipments from Canada, Argentina, and Australia to England.. 77

Madura disease (mycetoma) - - 251, 256

Mammals, two varieties of, from tubercle bacillus. 149

Massachusetts, law for control of contagious animal diseases _337

Meat inspection 7,15,31

Meats, curing 97

Mexican cattle, importation - 10,26

Microscopical inspection of pork - 8, 30

Milk, investigations concerning bacteria 261,363

Montana, law for control of contagious animal diseases 341

Moore, Dr. Veranus A., article 185,319,261,267

and Dr. Charles F. Davison, article (see Dawson) .. 207
tuberculosis in swine,
article 207

and Dr. Pierre A. Fish, rabies, etc. (see Fish) 267

Mouse, septicaemia bacilli from swine disease 166

Mycetoma, (madura disease) ~51

a new
Mycosis, equine, actinomycosis 2oO

geographical distribution 242, ^jp
historical investigation 229, 248, 256

oedema (South African horse sickness) 255

New Jersey, law for control of contagious animal diseases 348

New Mexico, law for control of contagious animal diseases 348

Norgaard, Dr. Victor A., dipping cattle for destruction of ticks; article 109

North Dakota, law for control of contagious animal diseases - - .
349

(Edema mycosis (South African horse sickness) . .
2do

Parasitic affections of liver in domesticated animals, notes on l <^4

Pathogenic blastomycetes "p,
Pathological division , work - - - t

'

Pennsylvania, law for control of contagious animal diseases oo-i

Pleuro-pneumonia, false report of occurrence in Kansas
contagious, differentiation ' T«

in Great Britain.. •
46

plates descriptive 148, 14J

points of difference between sporadic bron-

cho-pneumonia and - 1™
Pneumonia, infectious, epizootics -

^
sporadic, bacteria associated with

'I07
bacteriology. -

causes -
-

characteristics - jij'q

in cattle. -.0

plates, description - - -.

Pork, microscopic inspection -
: - " m *

' <jr

Poimd, C. J. , director of Queensland Stock Institute, report on Texas fever. »b

points' of difference'between broncho-pneumonia and. ^143



INDEX. 361

Page.

Prohibition of animals affected with contagious diseases 13

Pnlilifations -• .. -- 13, 35

Piiblic; health, relation of swine tnbercnlosis 316

Quarantine and inspection of imported animals 10, 35, 38, 89
expenses for imported animals 15

Babbits, lesions produced by bacterium sanguinarium (plate) 205
method of inoculation for diagnosis of rabies 269

Rabies, description of plates 283
etiology 1 281
in Washington, D. C -. 267,371
method of diagnosis, inoculation 369
pathology 376,283

Recommendations of Chief of Bureau 13, 15, 19
Report of Chief of Bureau 7, 31
Rogers, George, letter upon American and English beef 339
Salmon, Dr. D. E., letter of transmittal 3,7

remarks and recommendations 13
transactions of the Bureail for fiscal year ended June 30,

1895 .... 7
transactions of the Bureau for fiscal year ended June 30,

1896 21
Schroeder, Dr. E. C, notes . . 154
Scientific work 11, 27, 109, 119, 185, 307, 319, 243, 261, 267
Sheep and swine, imported from North America without quarantine 29
Smith, Dr. Theobald, notes 119, 149, 161, 166, 174, 179
Smithfield Club, notes on the cattle show 336
Smithfield hams , etc.

,
preparation 97

Southern cattle, inspection 25
Sporadic pneumonia, causation and differentiation 119, 143
Steer, cirrhosis of liver 179
Stock cars and yards, necessity for disinfection : 13
Stock yards inspection 9
South African horse sickness 255
Swine and sheep, imported from South America.without quarantine. . . 29
Swine disease, bacilli from tubercle.. 166

general summary 173
Swine erysipelas 166

bacilli . 166
general summary 173

fever in Great Britain 39
Swine, nonspecific disease among 219, 320

bacteriological examinations ... 235,336
post-mortem notes 231

tuberculosis ,. 207
diagnosis '209, 215
inoculations, guinea pig 213
microscopic examinations 215
morbid anatomy 211
plates, description 217, 218
Telations to public health ' 216
source of infection.. . 208

rp „ . ,
symptoms '208, 212

1exas fever m Australia _ _ 85
California and Kansas . .

------

Tick, cattle, in Australia "
"

"I
.'

^ 90
California 3jq

Ticks, dipping cattle for destruction- . iqq
Transactions of Bureau 7 21
Tubercle bacillus, from mammals, two varieties [\\ [

"
'149

m , 1.
morphology ..'""[]['

157Tuberculin. _ ..^^

Tuberculosis in cattle, detection "of".
'.'."" -''".'.'.".'.'-''".."

".'.'.'./.".".'.".'''.'!I". 30;]".314

instruments, etc 30:j' 315
tuberculin 305^313

disposal of animals ' " '

35^3
in Great Britain r.A

^ J 22* --«»..»...., <j'±



362 INDEX.

Pago.

Tuberculosis in swino 207
tliagnosis 209,315
inoculations, guinea pig 213
microscopical examination 215
morbid anatomy ^ 211
plate 217,218
Telation to public health ^ ., 210
source of infection 208
symptoms 208,212

V&ssel inspection 9-24
Washington, D. C. , rabies. - 207, 371
Wray, Dr. W. H., letter on live-stock trade from Argentina and Australia. 81
Yards, stock, necessity for disinfection .... 13
Work, scientific 11,37,109,119,185,807,21^,243,301,267

O

Wellcame Library

of Medicine






