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TRANSACTIONS OF THE BUREAU FOR 1895, 9

VESSEL INSPECTION.

The vessels carrying the exported catfle and sheep were all inspected
by the officers nmiﬂgﬁumaup, 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 praetical
experience during the time the law has been in ﬂpemtmn,’ !

The losses during the year have been unusually heavy. 1 he 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. Mt i

Of the cattle exported to Great Britain, 204,331 were inspected at
the time of landing, and the loss in iransit 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 acei-
dents, some of which apparently could not have been avoided. Others
appear to have resulted from insecure fittings. There are some ves_sels
which do not regularly carry animals, but occasionally take a consign-
mentwhen good freight rates can be obtained or when other cargo isnot
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 eattle boats. If it appears after
careful investigation that the losses are due 1o temporary or other-
wise insecure fittings, if is evident that a more rigid inspection must
be enforced and that vessels which are unsafe must be denjed the
privilege of earrying live animals,

STOCK-YARDS INSPECTION.

The stock-yards-inspection service is maintained to prevent the
spread of contagious diseases through the channels of interstate com-
merce. At present Texas or Southern eattle fever is the only disease
controlled by this inspection. With the further development of the
force engaged in this work it will probably be found advisable to include
other diseases, such as sheep seab, hog cholera, and tuberculosis, It
is probable that the ravages of the first two of these diseases may be
very materially reduced by guarding against the eontamination of
animals in transit; and that, after our people have experienced the
benefits to be derived from such measures, they will be no more will-
ing to dispense with them than they now are to go back to the methods
under which the stock yards and cars were continually infected with
Texas fever,

During the quarantine season, from February 15 to December 1, 1894,
there were received from the infected distriet and inspected at the
(uarantine pens 43,271 carloads of cattle, containing 1,197,997 animals,
There were 13,545 carloads inspected in transit, and 41 485 ears cleaned
and disinfeeted under supervision of the inspectors. There were algo
mspeected 156,660 eattle from the noninfected section of Texas which
were shipped or driven to Northern States for grazing and feeding
purposes. It was necessary to idenfify the brands of these cattle to
determine if they could be safely used for this purpose,
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TRANSACTIONS OF THE BUREAU FOR 1895, 13

and discovering how to control them; of investigating the different
branches of the animal industry and supplying information by which
they may be more profitably conquctﬂd. _

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 acecomplish its purpose, or an inspection of meats
which gives no protection to the consumer, is an in,iur:!r 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 greaf good to
the community, or will do so within a reasonable fime. This being
admitted, it is apparent that the laws and regulations under which
the exeentive 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 OF ANIMALS AFFECTED WITH CONTAGIOUS DISEASES
SHOULD BE PROHIEITED.

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 contagions, infeetious, or
communieable disease, and particularly with tuberculosis, sheep scab,
hog cholera, and swine plague. These diseases are disseminated by,
and are to alarge 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
allof these channels, the stock yardsin 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 seab in many lots when
they are landed®in foreign countries. Although these sheep are very
carefully inspected before they leave American ports and all affected
lots are rejected, the disease continues to appear during the voyage,
This is due o exposure in the stock yards and cars or to infeetion on
the vessel. The vessels are thoroughly cleaned and whitewashed each
trip, so that the stock yards and stock ecars are for the most part
responsible. The unresfrained shipment of scabby sheep in this
country has undoubtedly thoroughly infected the channels of com-
merce, and we can not expeet 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,

1311_1& animals whieh pass through them will continue to contract the
isease,
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CONTAGIOUS DISEASES IN GREAT BRITAIN. 41

all diseased and in-contact animals within fwo days after the disease
was discovered, and of compensating for them out of the loeal rates.
Moreover, thesupervision of the operations of disinfection, the declara-
tions that infected places were free from infeetion, and the prevention
of the entrance of swine from intfected distriets into their respective
territories, were all funetions of the local administrations. The impor-
tant prerogative of prohibiting the exposure of all swine at fairs,
shows, markets, and auetions within their respective districts was
also exercised by the local authorities by and with the consent of the
privy eouncil. 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 exeeution of that law, and all were influ-
enced by such diverse local interests as made combined and deter-
mined aetion 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 infeetious 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-
eially 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 usunally 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 extinetion of the scourge. The result of a success-
ful war of extermination in one distriet was thus often neutralized by
a reintroduetion of the infeetion from others. In other instances if
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 offen
S0 obseure 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. If
often happened, therefore, that a failure through aceident 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
fun-::_h?n was at times eompulsory, at times diseretionary, with the loeal
administrations; the results in either case differed in no important
respects, so far as the general extinction of the plague was concerned,
The action of these elective bodies naturally conformed each to a local
publie sentiment; and therefore a stubborn distrust in some districts
in the eventual efficacy of a stamping-out system, an aversion in
others to burdening the local rates with the charges of compensation
and like diverse local prejudices, had the effect of either clandestinely
or carelessly keeping up infected centers from which the disease was

AT 2%







CONTAGIOUS DISEASES IN GREAT BRITAIN. 43

surrounded some cases of temporarily suceessful loeal extermination;
and it was felt that the theory that had thus been built up needed
only to be placed in the hands of an authority eapable of putting it
into universal execution throughout the Kingdom in order scon to
place swine fever in the category of extinet animal diseases. Perfect
confidence was now felt that the total extermination of the disease
was dependent only on certain processes—first, the early deteetion of
the disease in every existing center; then, the immediate and per-
fect isolation of all diseased and in-contaect swine, and the prompt
slaughter of all swine that had been attacked or even exposed to the
infection; this to be followed by a thorough cleansing and disinfeetion
of infected premiszes, and such restrietions upon the movements of all
suseeptible animals over sufficiently large areas, without regard to
distriet boundaries, as would forestall all pessibility of an introdue-
tion of the disease into a free loecality, or the escape of the infection,
either through mediate or direct contagion from infected ones. The
c¢onsensus of opinion was that these processes could be brought to a
successful issue only by the intervention of the ecentral authority; and,
on November 1, 1803, the work of exterminating swine fever in Great
Britain was introsted to the board of agriculture, with the recom-
mendation that the disease should be dealt with in the same way that
pleuro-pneumonia had been.

The significance of this change in executive poliey 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
eentral authority under the local administrative system. Then its
executive funetions 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 eontrol of
their owners. In relation to the latter class, the jurisdiction was over
sueh animals as were in transit, embracing regulations for and the
supervision of the eleansing and disinfection of loading pens, railway
cars, efe. It also included the important power of restricting the
movements of susceptible animals by prohibiting the holding of fairs
and publie sales over large areas comprising several or, in cases of
extreme prevalence, all the distriets of the Kingdom. Butsuch sweep-
g restrietions upon movement were so irksome fo farmers and stock
owners, and avowedly so hurtful fo trade and individual interests, that
this function had been seldom exercised for prolonged periods. It
may, therefore, be said that the duties of the eentral authority in the
suppression of swine fever among home animals had during the loeal
administrative system been principally confined to the issuanee of
orders and to advising the loeal 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 that had prevailed
among a complexity of independent districts by establishing a single
souree of administration. Instead of a confederation of over 300
separate areas, each striving to suppress the disease as loeal preju-
dices or interests suggested, Great Britain now became a single area
subject to one executive authority. And beyond a few preliminary
steps in the detection of the disease the responsibility of the entire
work of exterminating swine fever was, by the act of 1893, vested in
the board of agriculture. A radicall y changed system of procedure
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labor, not only a responsibility for the decision that the disease is of an
infeetious nature and not due to preventable causes, but also for the
imposition of restrietions upon movements of animals, always 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 infeeted
premises to arrange for the slaughter of all animals that in the opinion
of the board may be desirable for stamping out the infection. Restrie-
tions upon the movements of animals are also imposed over areas
diseretionary in extent with the judgment of the board. At first, in
compliance with a generally expressed wish, these restrictions were
confined to the actual places where the disease was discovered and the
immediate neighborhood; but, finding that the number of outbreaks
inereased under this system, the plan was adopted of extending the
restrictions over large areas, and in distriets most seriously afflicted
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 absolute 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 ineonvenience but ill-endurable loss—these
and other causes are aseribed for the unabated prevalence of the
disease. But in this connection considerable significance may be
atfached 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 suceessful
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:

Bwine slnughtered—

Diseased | Died of

Nunmber
of eoun- Ef“f?ﬁr Buspected,

Year, tiea ro- but found | or having | swine
ported b:?;a.tin.. freo from | been ex- | fever

swine posed to
fever. |infection.

i S AR R s s i Ll 67 530 wl  sow 1,147
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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 advisability of modifying the method of procedure. It was
observed that the policy of slaughtering all swine in au y way exposed
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the continent of Europe for about a century, and it was then preva-
lent in the Netherlands. Buf the preponderant weight of authority
now is that the infection is communicable mainly by immediate con-
tagion; that is, that healthy animals can contract the disease only by
direet contact with diseased ones. The cireumstance, therefore, which
makes the Irish outbreak mystifying is that the importation of all
animals into the British Isles was at that time enfirely prohibited;
and fhe only possible explanation of the appearance of the disease on
that side of the English Channel is the unauthenticated report that
some Duteh eows had been introduced into Irveland by the collusion
of an Irish dairyman with the consular authorities. Once established,
the contagion spread rapidly., In 1842 it was discovered in Some
London dairies. In 1843 it had reached Scotland; and after that time
it continued its ravages among the herds of Great Britain without any
period of intermission. ; _

The infectious character of pleuro-pneumonia first attracted national
attention in 1865 through the accidental circumstance that the conta-
gion was noticeably checked by the widespread restrictions placed
upon the movements of animals on account of eattle plague and foot-
and-mouth disease; but the mysterious character of many outbreaks of
pleuro-pneumonia had been apparently so irreconcilable with the theory
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-
contagious propertiesof the infection arose, as seience afterwards deter-
mined, from symptomatic peculiarities. Buf even after the question
of contagion was settled the oeeult and mysterious still continued to
be so striking a characteristic, at least until a recent date, of the rav-
ages of the disease that some knowledge of its symptoms is an essen-
tial precedent to a elear understanding of the history of the disease,
particularly in respeet 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 chronie 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 eontinuation of the plague.
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, in 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 eseapes
attention. In these cases the latent period may vary from several
days to a few months, and animals which have shown symptoms of
illness for only a short time before slaughter are often found upon
post-mortem examination to have a large pertion of the lung econsol-
idated, an indisputable proof that the affection had existed for some
time before it was detected. Moreover, thousands of apparently
healthy eattle in infected herds, after having withstood every known
test for the infection, when slanghtered solely on account of having
been in contact with diseased animals, have shown in the lungs the
unmistakable lesions of pleuro-pneumonia. When it is considered
that cattle affected in this chronie form are fully as capable of
communicating the disease to the healthy of their kind as are those
which show the most marked symptoms, it will be readily seen that
the apparently healthy cattle, which might live to subserve all the
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purposes for which they were bred and reared, are often fraught with
more disaster to the aggregate cattle life of a country than are those
suffering from the disease in its worst form. The latter are of neces-
sity limited in their spread of the contagion to a narrow area; their
sickly appearance debars them from the ordinary course of trade:
they are usunally izsolated 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 unsuspeecting purchasers, in all the channels of traffic; they carry
the infection into the erowded lairs of the markets and sales yards;
they breathe it about them in the loading pens and cars of ra,ilvr*f-|,;3,rsi
and, through the medinm 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 eyst wall gradually forms around if.
The growth of this eyst 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 that
have seemed obseure and perplexing throughout the entire history of
the disease.

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 few uncon-
trolled plagues specifically mentioned as subject to its provisions.
In respect to the extinetion of the plague, the act of 1869 was of little
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.
By 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
system of internal inspection was formulated with a view to the dis-
covery and isolation of the disease in every existing center, and, aided
by 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 slanghter, the all-important feature of any successful
gystem of extermination, was for the first three years simply a per-
missive function of the loeal 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
chanuels 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 slanghter 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 publie aversion in some distriets to the hardships imposed by
slaughter and by restrictions upon the cattle trade resulted in the con-
cealment of many eases 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 fo the operations of repressive legislation
from the year 1869 to 1878:

Number | Numbor Wumbe [Diseased cattle— ﬁﬁﬂg‘g

Year, F! gg& of frgsh of cattls contact

£8 Out lattacked. : slaugh-

connties.| breaks, Killed. | Died. | tared.
SN e A o e Se i 88 | 1,508 46| 1,75 1,20 2,035
%E?l s e po {3 1, &0 i, Bl 2,207 | 1,339 1. 534
1872 .. Sk = l S 71 2474 ¥, 083 49,871 | 1,078 3, M5
1878 - ... e e ot el 2,711 6, TRY b,0a1 (1,028 2, 0630
3 bopy St ot e =i ke —mm 71 3, 262 T, 740 T 280 1,485
g [y S, S 5 i 3 Tl 5,402 b, 806 f, 534 1) 1,417
a |y = = g i 2173 b, 253 5, 131 114 1, 258
]y e L e = 70 2,007 | &, 30 b, 22 107 L. 555
1808 f e e (i} 1, 721 4, 53 4. 488 114 1,357

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 produetive of considerable benefit. The stubborn resistance
of the plague fo repressive measures had had the effect of turning to
it more studious and discriminating attention of seientists 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 infeetion, notwithstanding
the rigid inspection of cattle at the ports of landing. Moreover, the
continual introduetion of convalescent home animals, or of so-called
recovered cases that had reached the ehronic stage, into the intricacies
and complications of the English eattle trade, where cattle are sold
and resold and often pass untraceably from the premises of one dealer
to those of another several times in the course of a fow days, was seen
to be an effective barrier to the efficacy of any system of extinetion
and to make the compensation for the slanghter of actually diseased
animals a fruitless expenditure of publie funds. In many instances
the reckless introduetion of fresh cattle into infected premises had
plainly added abundant fuel to the flames of infection, and the pur-
chase of cattle from nnknown sources was frequently discovered to
be the cause of outbhreaks.

TFrom these primitive investigations into the insidious nature of the
disease it seemed that nothing less than a prolonged blockade of the
entire cattle traffic of the country could give relief from the ravages
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officials in cthers, though murmurs of discontent were often heard
against the heavy drain upon the loeal rates for payment of compen-
sation, nevertheless a popular opinion widely prevailed that the
ultimate extinetion of the plague could not fail to result from the
operations of the system. Costly experience alone taught that regu-
lations much mcre rigid and burdensome even than these would be
ineffectual to eradicate the plague under the political system by which
they were administered.

From 1878 to 1885, as will be seen from the table below, the number
of infected counties and fresh outbreaks steadily decreased. But it
will be observed that no significant decline oecurred excepting between
the years 1880 and 1834; and the futility of the pleuro-pnenmonia
restrietions is illustrated by the fact that this deeline 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 inereased until 1587, from
which time it remained somewhat constant until the passage of the
act of 1890. o

The perfunctory enforecement by many loeal authorities of their
power io 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 was passed making this diseretionary
power compulsory. From that date nof only diseased eattle, 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. Healfhy cattle were slaughtered, as compared with
diseased ones, in 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 destruection of all
infected and exposed subjeets, this plague in Great Britain for the
next two years showed no signs of abatement, but rather the contrary.
This unexpected turn of affairs, after twenty years’ costly, burdensome,
and futile experiments, first called attention to the fact that the causes
of failure were not so much to be found in the suppressive measures
or the persistent character of the disease as in the local admin istrative
system under which the extinetive regulations were executed..

More than any other contagiouselisease of animals, pleuro-pneumonia
is dependent for its extinetion upon a uniform and hence national
administration of the suppressive laws of the infected country. Its
persistent infectiousness through a long period of incubation and
during its obseure and often undeterminable stages frequently makes
the diseovery of a single case of the disease a subject of national
Importance, necessitating the tracing of the movements of the affected
animal for weeks previous to detection, possibly into many counties
and districts, through markets, dairies, and premises of dealers, with
the double purpose of finding the source of the infection and stamping
out the trail of contagion that has been spread. The loeal adminis-
trative system, under which the acts and orders had up to this time
been administered, was not conducive to concerted extinetive action.
By it the power of suppression was distributed among a federation of
petty and independent local authorities, between whom a diversity
of interests and opinions made effective action impossible, To each
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Veterinary College for inspeetion by officers of the board. If the
examination revealed the amimal to be suffering from disease other
than pleuro-pneumonia, instructions were at once forwarded to remove
all restrietions that had been imposed on account of the suspected
existence of the infection; but if the lungs manifested the character-
istic lesions of the contagion, a traveling inspector was sent at once
to take charge of the premises. The prescribed duties of this official
were, first, to arrange, in concert with the veterinary surgeon, for the
slanghter of all the diseased ecattle, 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 aftained, all cattle
which had since been exposed to the infection through the agencies
of transportation, markets, or sales were traced to their destinations
and slanghtered, 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 sinee the date of probable infeetion were
killed withoui diserimination. Thus the discovery of a single case of
pleuro-pneumonia often led to a wholesale slaughter of eattle, 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 those 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
assiduouszeal. Theresultsare said to have exceeded the most extrava-
gant hopes of the promoters of the central administrative system. The
following table illustrates, so far as statistics ean do, the operations
of the pleuro-pneumonia act of 1890, and discloses some of the causes
Ell;at have led to an unprecedented decline in the prevalence of the

isease:

1Discmd cattle— Cattle
Healthy |slanghtoerad
Number | Number | Number cattla iﬁ E&Eﬁg crtarl.
Year, of infected| of fresh | of cattls contact but fonmnd

counties. | ontbreaks. |attacked. | Killed, | Died, slaugh- | free from
tered. |pleuro-pnen-

INOTNIA.
g 12 e L (| a8 465 o067 & 0 &7 11,301 |-
T e 27 10 778 | e T o
i) ol N 10 a5 134 ({7 ERRe 8,477 158
IF L e 4 ] 30 ] s 1,157 86
1804 " 5 15 4 a0l 1

Two facts should be kept in mind in a consideration of the above
figures—first, that during 1890 the local administrative system was
in forece, excepting during the last sixteen weeks of the year, so that
for all practical purposes a comparison between the figures for that
year and for 1891 is a comparsion between the results of the local and
the central administrative system secondly, that the term ““outbreak ”
was subjected to a change in signifieation on September 1, 1890; before
this it was used to describe the prevalence of the disease upon every
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with tuberculous material produces the disease in the animal experi-
mented upon. Eighteen years later this valuable serviee to medical
science was supplemented by the famed discovery by Koeh of the
tuberele baeillus, the specifie cause of the disease. Upon these two
discoveries is based all modern investigations into the pathology of
the disease,and from them dates a world-wide awakening of popular
interest in seientifie investigations as to the caunses and possible cures
as well as the dangers of tuberculosis that is almost unpreeedented in
the history of other medical discoveries. In some countries, as the
suecessive results of experiments and investigations were announced,
almost a feeling of paniec 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 country is free from features 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
dairymen and agrieulturists had entered a protest with the privy couneil
against the hardships and losses imposed upon them hy the enforee-
ment of the new regulations for the slaughter of in-contact cattle.
Their grievances were referred o a departmental committee, and this
body was incidentally instructed * toinguire into and report upon the
disease known as tubereulosis and advise as to the best means of
prevention.” '

The committee examined a considerable number of witnesses in
reference {o tuberculosis among the lower animals, and a general
opinion was found to prevail that steps should 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 well known that no cure or antidote is known for this disease.
Legislation alone was looked to for a remedy, and the conelusion was
reached that legislation directed to the protection of cattle from tuber-
culosis should also include measures that would prevent ifs communi-
cation to man.

In its final report the committee recommended {hat legislation for
the protection of animals should be made on the lines of prevention
and extirpation. It was suggested that preventive operations should
be carried on in improvements of the hygienie surroundings of ani-
mals, especially in the direction of proper ventilation, pure water
supply, adequate disinfection of stalls wherein tuberculous animals
have been kept, together with isolation of all suspected cases, pre-
cautions against the feeding of the flesh or milk of tuberculous ani-
mals to healthy ones, and the careful handling of all substances
likely to be sources of mediate contagion. Warning was also given
against the breeding from tubereulous stock. As an extirpative
measure 1t was recommended that, in order to insure the gradunal
extirpation of tuberculosis, it should be included in the confagious
diseases (animals) acts for the purpose of certain sections of those
acts, so as to provide for the slaughter of and compensation for dis-
eased animals found on the owners’ premises; for the seizure and
slaughter of diseased animals exposed in fairs, markets, ete., and
during transit, and for the seizure and slaughter of diseased foreign
animals and those in the same eargo at the port of debarkation.

It is not to be inferred from the apparent. incompleteness of this
proposed system of extirpation that tuberculosis was believed to be a
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disease that would yield readily to extinetive 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 ineflective.

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, asa
preliminary preventive step, the enactment of a taw to slaughter at
the port of debarkation all imported cattle from every country on the
face of the earth. As iswell 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
extinetion 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 deteetion; and many an ani-
mal whose fine external appearance had been such as to attract the
caveful 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- -
fee reported against compulsory declaration, the very corner stone of
the stamping-out system. Effective regulations for a rigid plan of
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 obseure and widely disseminated
infection; this might alleyiate 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 reduetion
of the disease, with a possible chance of permanency through the fact
that 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 in the
extinetion of other contagious diseases—were of necessity unenforei-
ble in an exterminative system that made slight provision for the
detection of the disease. And compensation for slaughtered animals
on ihe customary basis of valuation before infection was provocative
of much difference of opinion because of the often obscure lingering
nature and eventually emaciating effects of the contagion. Tuberecun-
losis, it is true, bears in the obseurity of its symptoms a striking anal-
ogy to pleuro-pneumonia, and viewed from this point its extinction
would not seem impossible. Buf, unlike the latter disease, this infee-
tion does not present the single phase of being confined to one species
of animals, but prevails to a greater or less extent among all domesti-
eated species; and a still more insurmountable obstacle toits extine-
tion by legislative process is that it is disseminated widely among
mankind., Success in the complex work of eradieating the disease
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from the entire animal kingdom would therefore leave still danger-
ous and ineradicable sources of infection from man. A ecareful study
and realization of these characteristics of the disease afterwards
turned the tide of scientifie investigations in England from possible
schemes of eradieation to less comprehensive consideration of the
effect of food derived from tuberculous animals upon human health;
and bovine tuberculosis thereafter became naturally the subject of
especial attention. The failure of this attempt to inelude tuberculo-
sis in the list of diseases to be eradicated by legislation has, however,
continued 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 veferinary authorifies helpless to deal with the infection.
However, the power to prevent traffic in manifestly tuberculous ani-
mals and to seize such beasts for slanghter had been granted by the
publie 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 pitech that a rigid exercise of these funections 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 striet
enforcement entailed heavy losses upon persons in whose possession
tuberculous animals or careasses 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
for their grievances, avowing that they were powerless under the eir-
camstances to proteet themselves and had a fair elaim to com pensa-
tion for losses which were rendered unavoidable for the protection of
the public; and maintaining, moreover, that there was no ground for
the seizure and destruction of meat which was perfectly healthy to
the eye of the meat inspector and presented all the appearance of
meat of good quality, merely because some of the internal organs of
the animal from which it was taken were affected with tubercles,
These and other representations made to the board resulted in the
next and, up to the present time, the last governmental action con-
cerning this infection, i. e., the appointment of a royal commission on
tuberculosis. The position to which this infection had been rele-
gated in public sentiment in England was indicated by the faet that
the instruections to this ecommission were simply ““to inquire and
report what is the effect, if any, of food derived from tuberculous
animals on human health; and, if prejudicial, what are the circum-
stances and conditions with regard to the tube reulosis in the animal
which produce that effect, upon man.” No reference was made in the
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food derived from tuberculous animals upon human health,” and, as
this knowledge could obviously not be attained by direet experiments
upon haman beings, it was evident that the only pl-:at]md of at.t.alqlng
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 damger of
tuberculous milk and meat to human health, Dr. Martin instituted
two series of experiments upon a variety of animals whjr_uh differed in
their usual food material—pigs, guinea pigs, and rabbits. In both
series the amimals were fed with their usual food; but in the first
there was added to this food meat and milk, always uncooked, derived
from tuberculous animals—the distinetive feature of the experiment
being that no particular examination for actnal tubercle was made of
the material added except to avoid obvious masses of tubercle. The
second series of experiments were carried on under like eirenmstances
and conditions with the distinetive feature that the meat and milk
added fo the customary food contained tubereulous matter plainly
recognized as such and purposely added. Ifis 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 signifieant 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-
cafing the element that was dangerous to the healthy animals that
had been fed, but also, by comparison with the first experiments, sug-

esting (and this is the feature of economie importance in the whole
investigation) that possibly some meat and milk derived from a mani-
festly tuberculous animal may be harmless, from the faet that all
paris of a diseased animal may not be actually invaded by the tubercle.
For present purposes, however, the important fact derived from both
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 ease of the human
subject the evidence thus obtained from a variety of animals that differ
widely in their habitsof feeding—herbivora, earnivora, omnivora—and
to state that, as regards man, any person who takes into his system
matter which is eapable of giving rise to tuberculosis in the lower ani-
mals incurs some risk of acquiring tubercular disease. The fact of
prime importance now is that this matter may be found in parts of ani-
mals affected by the disease, and that it is known to the naked eye by
some well marked though various characters, and microscopieally hy
the discovery of the tuberele baeilli, The disease, it is confidently
asserted, is the same in man and in the food animals, and the baeilli
of tuberele are transmissible from man to animals and animals to
animals, and all but identical in all subjects, are the specific cause of
the disease.

The establishment of the fact that * the effect of food from tuber-
culous animals upon human health?” is “prejudicial,” and that, too
through the agency of the above-deseribed matter, opens up the praei
tical phase of the commission’s investigations, i. e., what parts of a
tuberculous animal are liable to contain this tuberculous matter. In
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other words, What ave ““the circumstances determining danger to man
from meat and milk from tuberculous animals?” Investigations as to
the 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 difficult
to make sure of the absence of tuberculous matter from any part of a
carcass that shows ocular evidence of tuberecle 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 prineipally in those organs of
the diseased animal that are removed by the butcherin ““dressing” the
carcass, most abundantly in the lungs, lymphatie 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—exeept perhaps occasionally in bone or in some small lymphatie
gland embedded in infermuscular 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
gseries 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-~
rately; 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 withit. The results were, viz, by feeding, no animals
became tuberculous from the beef of the cows affected with mild tuber-
culosis, none from the beef of those moderately tuberculous; but by
inoculation one animal contracted the disease from the beef of a mildly
tuberculons cow, and three became tuberculous from the beef of the
cows affected in the moderate form. The heef of 4 out of the 5 cows
affected with generalized tuberculosis produced the disease, either by
inoeunlation 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
that the beef of the cows affected with generalized tuberculosis had,
under the mieroscope, shown no traces of tuberele bacilli; but the
beef of the 2 eows that had given affirmative results to the micro-
scopical test came from the group of cows affected with modegate
tuberculosis and had given no resultin the feeding test; but beef from
1 of the 2 had produced the disease by inoeculation.

Manifestly these were unexpected results. It was not expected
that tubereulous disease would be repeatedly produced by the use of
material that had shown no evidence of tuberecle under the mieroscope.
1t was expected, on the other hand, that the disease would more uni-
formly originate from the use of beef that had shown visible evidence
of the characteristic bacilli, though lack of uniformity might be
accounted for in the present experiments by the small amount of
tuberele discovered in the beef of the two cows that had given aflirm-
ative results to the microscopical test; and more unexpected still
were the ‘‘egregious irregularities » observed in the feeding and
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 would not aceount 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 c-jf the unex-
pected affirmative results obfained by the feeding and inoculation
experiments, it was of the utmost importance for practical purposes
that some more obvious and probable eause should be discovered for
the irreconcilable results.

Attention was now directed to features of the present method of
experimenting that had heretofore not entered into consideration,
namely, the operations of the slaughterer and hut{:h_er, and it was
readily seen that a real and considerable danger had arisen to the beef
from the probability of its econtamination from the actual tuberculous
lesions, present in other parts of the carcasses, and conveyed from
thenee to the proper meat substances by the hands, knives, and clothes
of the buteher during the process of flaying and dressing. Aececepting
this as the method of contamination, the irregularity of the resulis of
the above experiments are easily explained. TFrom this point of view
the danger of contamination is obviously dependent upon the quantity
of tuberculous matter in the general earcass. In easesof mild tuber-
culosis, where the quantity of such matter is small, there is little dan-
ger to the meat of contamination in the eourse 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; buf in cases of generalized
tuberculosis, where many parts of the body are 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 infeetive it commonly acquires its
properties by being aceidentally contaminated with fuberculous 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
n_fltzgilwéeﬂ from other diseased parts than to the disease of the meat
i et

Investigations into the cireumstances 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 acen-
rate and reliable. Without going into the details of the careful and
thorough experiments made by the eommission, it will be sufficient to
outline the practical results obtained. To quotesfrom the report of
the commission—

According to our experience the condition required for insuring to the milk of
tuberculous cows the ability to produce tuberculosis in the consumers of their milk
is tuberculons digease of the cow affecting the ndder. Thisaffection of the ndder
i8 not peenliar to tuberculosis in an advanced stage, but may be found also in mild
cases, * * * The milk of cows with tuberculosis of the udder POSSEesses 4 virn-
lence which can only be described as extraordinary. All the animals inoeulated
showed tuberculosis in its most rapid form. * * * The withdrawal from the
dairies of every cow that had any disease whatever of her udder would form some
npgrﬂauh to security against the serious danger incurred by man from the use of
tuberculous milk, but it would not be an adequate security, * * * Tt ig of
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i iousness; the source of its orvigin and the means by which it is
;gfﬂf;lfﬂf s‘;}ran.ﬂ over the country are often impossible to determine.
It seems to be beyond question that the disease first appeared in Eng-
land in 1839, and at that periﬂd—nut_ from sanitary measures ‘t_}ut
from a principle of agrieultural protection—the landing of all fofmgn
animals from any source whatsoever was absolutely prohibited. U nQer
these conditions the infroduction 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 established 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 sinece
added some confirmation to this belief by the discovery that, though
the life of the virus of foof-and-mouth disease is under ordinary
eireumstances a short one, yet the infective matter ean, under favor-
able eonditions, 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 direet, 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 outhreak 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 velerinary 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 ineredible 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 effortin
checking contagious diseases; and for a period of three years the eon-
fagion ranan uninterrupted eourse. Though seldom fatal, the disease
was of extreme virulence. Comparatively few animals within its
range eseaped infection, and the losses inflicted upon the cattle, sheep,
and swineindustry of vhe United Kingdom were incaleulable. Tt was
no uncommon thing for large numbers of animals to lose their hoofs
Wwhile standing in the markets, and it is a matter of record that
basketfuls of the hoofs of sheep and swine—the feet of this species
of animals being usually most affected—were swept up daily at Smith-
field after the market was over. The disease, no means of checking
Wwhich were in those days thought of, declined, apparently of its own
accord, in 1842, and litile was heard of it for the next two years. In
1845, however, with an apparent spontaneity little less surprising or
unaceountable than in the first outbreak, it appeared again, and,
spreading with like rapidity, ran an uncheclked course of about three
years, after which it gradually declined and remained in a quiescent
state during 1848 and a part of 1849, In succeeding years like
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symptoms of the disease had been notieed in the animals when alive,
but the post-mortem examination left no room for doubt as to the
character of the aflliction. Soon afferwards the inspection of a eargo
of cattle from Havre on the second day afier their landing at Deptford
revealed the infeetion among some of them. Thus the disease was
presumably introduced into the Deptford market. :

Taking into consideration the peculiarly infective nature of tl}ls
disease, no conditions could have been found more favorable fo 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
proportions 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 caleulated upon. Now when the disease
was 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 ecattle passing day and night
from the lairs to the slanghterhouses, but also by employees in the
course of their dufies carrying the infection from one point to another.
The overcrowded state of the market also prevented effectual disin-
feetion 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 info 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 the disease at Deptford
outbreaks oceurred 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 outhreaks 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 buteher 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
the following December, there were 1,461 outbreaks in England, and
20,918 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 in Great Britain because upon it, and the subsequent orders
of the privy eouncil under it, is founded the intricate system of police
and sanitary regulations governing contagious diseases that has been
developed there from that date up to the present time. The single
Gb]i:".ﬂ!:- of the act is the prevention of contagious diseases among ani-
mals in the United Kingdom, and the design was to effect this in two
ways—first, by preventing the importation of diseased animals from
foreign countries, and, second, by the prevention of contagious dis-
eases of animals within the Kingdom. To effect the first, the landing
of foreignm cattle is restricted to foreign animal wharves (now seventeen
in number), and all imported stock is required to be slanghtered upon
landing, excepting that there is delegated to the privy council the
power of exempting from the latter provision animals from any country
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achieved in particulardistriets by the energetic action of some author-
ities proved the efficacy, theoretically, of the system, but the negli-
genee and laxity of other authorities neutralized all practical benefits
as far as they related to the general good. Tt was soon manifest that
the policy of concentrating resfrictions on the centers of disease, as
thus far tried, was a failure; and the privy counecil, whose powers
were originally intended to be only supplementary to those of the local
authorities, now tool the initiative in an attempt to suppress the
infeetion. TFrom the ecouncil’s action is learned the principal object
lesson of the year in the controel of the disease. An order was issned
prohibiting the holding of fairs and markets thronghout England dur-
ing a period beginning January 17 and ending March 31,1881. The
efficacy of suech an additional restriction upon the mwama?:lt of ani-
mals was at once apparent in a marked subsidence of the infection;
from 240 reported eutbreaks theweek beforedhe order went into effect
the number dwindled to 25 in the week, nwwhen it eceased. But the
remonsirances of farmers and stock owners against such an avowed
infringement upon their rights and privileges made it #mpoessible to
continue the order in effect beyond the first month of spring, and the
value of the restrictions immediately became apparent in an inerease
of thedisease. In April the mumber of outbreaks increased to 212,
only to be followed by an increase of 513 in May. Duringthe remain-
der of the year the disease econtinued to spread with a rapidity char-
acteristic.of former aceessions, but undoubtedly vestricted in respect
of the number of animals attacked by the enforeementof the suppres-
sive measures of the contagious diseases act; 4,883 outbreaks were
reported durving the year:and 183,046 animals were afflicted.

In eempliance with the natural law of periodicity observed in foot-
and-month 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, snddenly increased and attained its
highest maximum in 1883, In seeking the eause of this unexpected
aceession it was commen fo attribute it to the importation of the
disease from foreign countries. But itds more than likely that the
restrictions which had been enforeed during the previous three years
had prevented large numbers of animals from showing their liability
to the disease at onee, and that these now yielded to the econtagion
either through a laxity of vestrietions or unusually faverable condi-
tiens for the spread of the disease. This fresh ‘aceession of the
.ﬂm&aﬂg led te renewed restrictive efforts—perfect isolation and effoe-
tual disinfection—and after running a further virulent eourse of two
years the malady ceased to.exist altogether in 1886. The bencficial
effects of the repressive measures used is attested by the decrease as
eompared with former outbreaks in ‘the number of animals attaclked,
the whoele number infected between 1880 and 1884 being less than
three-quarters of a million. After almost half a century of preva-
lence there follower six years of freedom from the disoase—an interim
during which there arose in England o fedling of ‘sepurity against
further attacks. The most sedulous ‘eare, moreower, was taken to
breventa reintroduetion of theinfeetion from abroad, and, en account
of the wide :p‘llﬁ‘iﬂi‘li}:ﬂ:[tﬁa:ﬂf the disease on the Continent, an embargo
Was placed upon the shipment of animals from almest every country




(i%s! REPORT OF THE BUREAU OF ANIMAL INDUSTRY.

in Europe. An incident oecurred in 1892, however, that gave rise to
an opinion in England that nothing short of an absolute prohibition
of the importation of all foreign animals would insure nonliability to
the recurrence of the disease.

Denmark was one 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 eattle 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 Februnary 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-
ing of the market on Thursday foot-and-mouth disease was discovered
among these unsold animals, and they were immediately removed to
the adjoining slanghterhouses 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. :

As to the origin of the disease, it was found to be enveloped in
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 very
limited. At Hamburg, about 80 miles distant from Esbjerg, 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 ecattle 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 {he only links in the chain of
evidence in favor of mediate contagion. In faet, no positive proof
existed that the Danish cattle were at all responsible for the introdue-
tion of the infection; but the disease was then extinet in 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 taken to prevent the
spread of the infection. It happened that on aceount of regulations
aimed at pleuro-pneumonia no cattle could be moved out of the
county of London at that time without a license, and this eircum-
stance greatly aided the authorities in tracing animals from the met-
ropolitan market that were lilkely to spread the disease. Affected
animals were almost immediately traced into the county of Kent and
slaughtered; buf, before the end of February, outbreaks had occurred
in rapid succession at various places, the range of infection extending
as far as Glasgow and Edinburgh in Seotland. During the following
few months the calamity of a general spread of the scourge was fear-
fully anticipated, but the repressive measures were S0 effective that
by the middle of June the course of the disease was stayed. Isolated
outbreaks have since occurred, the last one being in 1894, but no
danger has been felt from these that the disease would again get
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beyond control. During the prevalence of the disease in 1892, 75
ontbreaksoceurred 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 & single ease of this remarkably contagious and insidious dis-
ease remains in Great Britain. The peculiarly rapid disseminative
power of the virus, conveyable from one place to another through the
medium of almost any substance that it touches, lllaki_i-‘i 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 slanghter of diseased and in-contact animals can not
be relied upon to exterminate the infection, sinee 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 contaet. Isolation of infected
animals until death or, as usually happens, until recovery, with sub-
sequent disinfection or destruetion of all material liable fo contain
the virus, has, as a general rule, been relied upon for the suppression
of the malady. In the case of this disease the avenues of dissemina-
tion are so manifold that an outbreak in any loeality 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 being
carried thither by mediate eontagion 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 in which the cattle had been confined subjected to thorough
eleansing and disinfection. No trace of the origin was found, but as
no fresh 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 appeared
in London during that year.

The second outbreak in 1893 occurred in East Sussex. The sur-
roundings of the infected animals were such as to render isolation
easy. The disease ran through the whole of the cattle on the farm,
but all finally recovered. No origin eould be found for this outbreak
other than the suppositive one of mediate contagion.

Evidence that the suppressive measures had not yet been wholly
effective was again abundant during the year 1894, Thirteen cases of
the existence or supposed existence of the disease were reported to the
department in that year, but, as many diseases are easily mistaken by
inexperienced persons for foot-and-mouth disease, only three of the
thirteen reported outbreaks were found u pon investigation to be true
cases of the infection. Of these, one outbreak was in a herd of eattle,
the other two among flocks of sheep. In the case of the eattle and
one flock of the sheep isolation was practiced and followed by success.
But, as the third outbreak was in two flocks of sheep in the immediate
ﬂlﬂtri_ct where the disease had given so much trouble in 1892, and as
the disease was of a particularly aggravated nature, affecting both the
feet and mouths of the animals, the slaughter of the entire flocks was
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blood poisoning, often proving rapidly fatal, suggested other channels
for the introduction of the disease.

The discovery of the specific cause of anthrax and the subsequent
investigations which 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 seience.

In 1855 Pollender, in his investigations into anthrax, was the first
to diseover minute organisms in the blood tissue of deceased animals—
peculiar rod-like bodies which are now familiar to the seientific world
by the name bacilli, and this particular variety as the baecillus anthra-
eis. 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 diseovery of these micro-organisms is a notable event in
seientifie 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 baeillus 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
inferesting information was accumulated. 'The fact of primary impor-
tance established is that the bacillus anthracis is the eause 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 beeause of its remarkable fatality would,
excepting for eertain conditions upon which depend the vitality of the
bacilli and their transmission from one animal to another, be the most
desiructive of all animal diseases to life. The bacillus anthracis is a
microscopical organism which lives and grows only in the presence of
oxygen and requires a temperature of not less than 70° F, Under
these conditions, which prevail over a large part of the earth’s surface,
these micro-organisms are eapable of indefinite multiplieation in two
ways. First, in the blood of the living animal, where the bacilli are
supplied with oxygen by the animal’s respiration, they inerease rapidly
by becoming elongated and then dividing in two, each organism con-
tinuing this operation indefinitely until death occurs, When the
animal dies, if the carcass remains intact and no blood escapes there-
from, the bacilli, deprived of oxygen, soon lose their vitality and
become ineapable of spreading the infeetion, As decomposition goes
on the putrefactive bacteria, too, the natural enemy of the haeilli, aid
in their rapid destruction. Second, when in the convulsive throes of
death, blood, as is usually the case, escapes from the animal, or soon
after death this fluid is exposed to the air in attempts to make some
salvage from the hide or flesh of the dead beasts, the bacilli, then under
conditions unfavorable to increase by mulfiplication, inerease in a dif-
ferent way. Spores form within the baeilli, and these bodies, which
may be compared to the seeds of higher plants, are remarkably resist-
ant to the influenee of heat and drying and retain their vitality for
years. The soil and substances of any kind whatever upon which the
blood has fallen, therefore, become contaminated, and henceforth
permanent sources of danger to any animal whose system presents
favorable receptive eonditions.

The means hy which either the bacillus anthracis or its Spores can
£ain access fo the animal system are peculiar.  An animal can con-
tract the disease only by the introduction of these organisms into its
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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. Noris the slaughter
of diseased and exposed animals likely to tend to the era_dm&t!im pf
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
usnally 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 edueational than a suppress-
ive nature, with a view to feaching farmers and stock owners, through
the issuance of leaflets, ete., as to the means by which this extremely
fatal disease is spread, and as to the precautions necessary to prevent
its extension upon infected premises, earnestly urging the immediate
burial of the carcasses of diseased animals intact, because of the dis-
seminafion 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. 1In 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 eouncil 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, ete., 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 eli mate, for the returns indi-
cate that it prevails at all seasons of the year and on all lands—either
wet or dry—without distinguishable difference,

_ After legislation against anthrax was once undertaken by the Brit-
ish Government, many local authorities became desirous of a grant
of power to slaughter and pay compensation. The ground upon which
they based their requests to the council was that on some premises
where only a few animals were kept the disease might be stamped ont
with less inconvenience than attends the usual process of suppression
by isolation. Onaccount of a marked increase in the disease an order
was passed, and came into operation at the beginning of 1893, includ,
ing horses, asses, and mules as animals susceptible to the disease as
well as eattle, sheep, and swine, and giving the local authorities power
to slanghter suuh‘ animals as were affected, or suspected of being
affected, but allowing the owner to appeal to the board of agriculture,
if for any reason he should deem slaughter undesirable. Notwith-
standing the adoption of these more stringent measures, the number
of outbreaks and the number of animals attacked increased in a
remarkable degree during the year 1893, and almost doubled those of
any year since statistics have been obtained. In 1894 a decrease
Al 3%
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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 eattle 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 sketeh 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 aseertain 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 shipmentof 71 bullocks and 20 sheep arrived at Deptford.
The cattle consisted of Herefords and Hereford crosses, Devons and
Devon erosses, 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 in chine and without wasteful fat. The disecours-
ging feature of this experiment was the heavy death rate, 9 bullocks
and 20 sheep having been lost en route,

The success of these, and also of some other small ventures from
New Zealand, seems to have at least been sufficient to warrant the
broadening of them into a large and essentially commereial venture
in which Australia manifested great interest,

ivd
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On the 9th 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 caftle were full or three parts bred Skorthorns, with
some Hereford-Shorthorn erosses, and a few Herefords, all fairly well
bred. They were deseribed as a grand lot of bullocks, from 4 to 7
years old, and very wild—the lafter quality likely to be conducive to
a great loss of flesh during the voyage. The sheep were a rough lot
of Merino and Merino crosses.

After being out for sixty-two days this eargo 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, useful beef,
but when it came to the inferior portion of the cargo it was very poor
and of low consuming value.

The losses during this voyage ecomprised o1 bullocks, 80 sheep, and
1 horse. A partial cause of this heavy mortality was revealed after
reaching port by the discovery that 6 bullocks were afflicted with
pleuro-pneumonia, and the total number found aifected by this disease
was doubtless increased when the animals were slanghtered. It is
prevalent in Australia, and, if the animal is affected before siarting,
the rapid development of the disease during the long and trying voy-
age is almost certain. Another obstacle was thus found in the way of
a live-stock trade from the Antipodes. There is little chance of a
liberal English market for Australian cattle until pleuro-pneumoniais
exterminated from its herds.

Notwithstanding the discouraging features of these ventures, great
confidence is still felt in Australia that a sucecessful and profitable
trade will be established; and a second important consignment of
Australian cattle arrived at Deptford, via Buenos Ayres, in October,
1895. Out of 230 bulloeks shipped at Sydney, 210 were landed alive.
Though too big and rough and having too much age to suit the Eng-
lish trade, they were landed in a decidedly better condition than those
which came by the Southern Cross. Like the former cargoes they
were reported as having lost their hair in patehes and as looking very
ragged, but as having some very useful Shorthorns and Herefords
among them.

The result of the last two shipments from Australia would, taken all
in all, indicate that the obstacles in the way of establishing a profit-
. able trade may not be unsurmountable. The eure of two evils at least
would seem essential to its success—first, the eradication of pleuro-
pneumonia; second, improvements in ship appliances for handling
eattle from embarkation to debarkation, sueh as would insure all pos-
sible immunity against loss of weight, against the *‘ragg ? appear-
ance complained of, and against loss at sea. The history of the
export cattle trade of the United States plainly illustrates the pos-
sibility of a remedy for both these evils. Here pleuro-pneumonia
has been completely eradicated, and our facilities for transporting
cattle across the Atlantic have steadily improved since the inception
of the trade:. It will be remembered that the first attempt to supple-
ment the meat supplies of Great Britain by the transatlantic trans-
portation of live caftle from the United States was made in 1875
The venture at first met with many of the difficulties that now con-
front the Australian experiments. Bad ventilation and ineflicient
facilities aboard ship for the care of stoek, pg.rtmularl:,r during tem-
pestuous weather, and other causes, resulted in heavy losses, and in
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some eases in the destruetion of the entire cargo. Improve.nent,
however, followed close in the wake of experience, and the percentage
of loss decreased as the volume of trade grew. Krom the first the busi-
ness met with eomparative suceess, and as early as 15877 amounted to
20,000 head of eattle and a somewhat larger number of sheep. In 1889
the trade in cattle alone had increased to 204,424 head, but the losses
then amounted to 21 of every thousand that were embarked. In 1591
oceurred an event which marks the beginning of an era of assured and
permanent success, and from that time the losses at sea rapidly dwin-
dled to & minimum. In that year the United States Department of
Agriculture issued regulations prohibiting the embarkation of live
gtock 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 striet regard for their eleanliness and disinfeetion,
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 per-
fection that has now been afttained in Unifed States vessels in the
handling of export ecatile is perhaps best attested by good English
authority. Mr. George T. Turner writes in the Live Stock Journal
(Lc}ndnnﬁ’, under date of September 30, 1895;

With regard to the United States cattle boats, the%m-e now fitted to perfection,
as a rule, and the quality and condition of {he great bulk of the cattle landed here
would be a surprise 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
ordinary run of cattle exposed in our markets after from twelve to twenty-fonr
hours trucking by rail. It is only those who have actually seen these beasts many
times who can realize the truth of this statement. As stated on a former oceasion,
the States beasts are nearly all polled, not from sawing off the horns of adnlt cat-
tle, but from the application of caustic potash to that portion of the crown where
the horns would appear, after cutting away the hair, before the calf is 3 days old.
This is a conrse 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 eattle 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 necessitate, the
ultimate establishment of broader trade in some form between Great
Britain and her distant colony. In Australia the supply of live stock
1s excessive; a sparse population limits the home markets within nar-
row bounds and makes a foreign trade a public neccessity. 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 fransporting 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 1805 it was osti-
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 reach out for a broader market was also manifested 1];; a
consignment of 19,500 carcasses of sheep to Liverpool and 16,800 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 mnot
enter the English markets until two years later than Australia, sent
2,400,677 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 of 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 in the
trade, is not equally distributed throughout the year; a glut in the
market often alternates with secarcity of supplies, resulting in dissat-
isfaction to all parties interested, because of the uncertainty and wide
variations of price. The sometimes inferior quality of the Australian
product often results in an all-round lowering of prices in 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 handling
their surplus that may prove more profitable and satisfactory, i. e.,
both to a live-stock trade and to a different method of handling dead
meats. .

Almost simultaneously with the endeavor to organize a live-stock
trade experiments were also nndertaken to test the possibility of ship-
ping chilled instead of frozen beef to England. It will be readily rec-
ognized that success on these lines would confront the United States
with almost as serious a competition as would the establishment of an
Australian live-stock trade. The United States has for many years
held almost a monopoly of the chilled-beef trade in the British market,
furnighing fully three-fourths of the total supply—the amount that was
estimated as shipped by this Republic in the year 1895 was 1,652,000
hundredweight. As regards the possibility of Australian success in
this field, however, the experiments are as yet inconelusive. The first
trial shipment was made in 1894. Three more shipments followed in
1895, the first and second from New Zealand, with the Shiel’s ther-
mostat as an essential feature; the third from Queensland, with no
special means of regulating the temperature. Of these last three
experiments the first was the most satisfactory, due largely to the fact
that it reached an exceptionally brisk market for American chilled
beef, and, though slightly frozen, the beef was deseribed as being in
a nice, bright condition. The quality of the second shipment, though
less impaired by freezing, was more Or less affected by mold, and
entailed a loss upon those engaged in the experiment. The third ship-
ment, after being forty-nine days aboard ship, had to be frozen, and,
after a seventy days’ voyage, arrived in London in a condition not
distinguishable from ordinary frozen beef. Buf, unpromising of sue-
cess as these ventures seem to be, the inventive genius of man may
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doubtless be relied upon to find a way to success. It is elaimed even
now that there has been invented in the United States a process of
keeping meats during transportation without ice, by the use of ﬂ.tc}*lla
ized air, and that this process has already been sold to an Aunstralian
meat transportation company. There is little doubt that in some way
Australia will become in time a still more gerious competitor of the
United States in the meat markets of England.

The following report, under date of May 27, 1805, by Dr. W. H.
Wray, United States inspector at London, furnishes important data
coneerning the live-stock trade from Argentina and Australia to

England:

Hon. J. STERLING MORTON,
Secretary of Agriculture.

Sir: In reply to your request of the 80th ultimo, I take pleasure in herewith
sending you some particulars regarding the live-cattle trade from Argentina and
Australia to England. ; :

During the year 1804 there were shi }E\Ed 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 Jannary 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 wergool between Janunary 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 pounds each, are rough, coarse, and unfinished, are very wild, and =sell there
at 525 to 530 per head.

The ocean freight from Argentina to England iz from $22.50 to £25 per head,
according to the season of the year and the space oceupied on board the ship; the
feed and attendance will cost about §15 per head. The voyage from Buenos Ayres
to Deptford usually occupies from twenty-eizht to thirty days.

The average price realized from these cattle at Deptford is 870 to 580 per head.
The 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 not
such a bright or good color as that from the United States cattle, Many butchers
will not purchase these cattle on that account.

The trade in live cattle from Argentina to England began in 1891 with a ship-
ment of 22 head, and has since grown to its present large proportions.

_As a rule, the cattle from Argentina are landed in Eugllan in very fair condi-
tion and with a reasonably small percentage of loss con sidering the class of steam-
erg and the primitive mode of arectinﬁ the stalls, etc. The space for cattle is
invariably on the top deck or in the wells. Thecattle fittings are erected in order
to comply with the British rezulations, but are very poorl erected, are only tem-
porary, and are erected so that two tiers of sheep pens can be built on top of them,

Only a small number of ecattle are Ehi?';i»ed on each steamer on account of the
large E%m required for fodder. The fodder for 220 head of cattle from Argen-
tina to England would require from 12,500 to 15.000 cubic feet of space.

The live cattle and sheep from Argentina are not allowed to o inland, and are
all slaughtered within ten days after landing at the foreign catﬁe markets,

There are no companies or combinations being formed in England for the pur-

ose of carrying on the South American live-cattle trade; in fact, it would be

mpossible to form such becanse the laws, which are now enforced at all the for-

eign cattle markets thronghout En rland, compel the animals to be slanghtered in

;::::y -:]}.tllﬂ'erent E}Lm&, 1:, snllsiiz,lel I::um r fl:tt? tii:!ne. There is not room or conven-
£51n any of the slanghterhouses at the forei cattle mar

m?;'e than 300 heagj c&f g:a%tle per week. T o s
4 company co e formed for the purpose of handling the South Ameri

cattla ;t‘wou.hf be compelled to have a special act of Pal-liafnunt passed givin;?i:

the privilege to erect an abattoir and to land its cattle at such a place,

There have been a few cargoes of live cattle received at Deptfmgl from Australia
as follows: In 1894, two cargoes of 19 and 17 head, the original shipments being
20 and 18 head, respectively, each steamur having lost 1 bullock during the voyage,
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TEXAS FEVER IN AUSTRALIA.

Australia is suffering great uneasiness fmm_thﬁ ravages of a patt]ﬁ
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 L]mt_ 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, elimatic 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 climatie 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 eattle 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 ease in the United States when this method of
moving 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, erossing 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, If is not strange, in the midst of
conditions so favorable to the dissemination of this peculiar disease,
t_hap In 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 seattered 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 the
one hundred and forty-fourth degrees of east longitude. The infected
distriet thus covers a portion of two colonies, viz, Queensland and the
northern territory of South Australia.

The length of time during which the disease has prevailed in Aus-
tralia is not exactly determined. The first official inquiry into its
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I attribute this to the fact that, like several other animal diseases of microbie
origin and a similar character, a primary nonfatal attack always more or less
affords protection or immunity against au'haequanp attacks. i g

To the stock owners residing in these infected districts this subject of acquired
immunity in connection w-itﬁhia disease i3 of extreme interest and importance,
and no opportunity should be lost in collecting notes and making observations on
the nature of the dizease from its first 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 disense, which is easily accounted for,
as the symptoms in the affected animals are 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 &lt:‘:-ﬁether erroneous and very mis-
leading to the ordinary observer, for although the uakadl-ayﬁhappeara:ncpﬂ of the
internal organs materially assist us in diagnosing cerfain diseases, it is only a
careful microscopical examination of the spleen blood with a snitable instrument
and the necessary reagents that we are able to prove whether or not we are deal-
ing with anthrax. However, in onr disease we find post-mortem appearances of
some of the other internal organs which are entirely absent in anthrax. kst

Further, we have sometbing still more remarkable which differentiates this dis-
ease from anthrax, namely, that it is peculiar to cattle only; horses, sheep, pigs,
goats, and other domesticated animals enjoy perfeet 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 n every stage of the disease.

This is substantiated by the following dl_gacshr;al obgervations:

(a) At Donor's Hill Station, after the disease made its first ap arance, 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-‘lparfec.tly healthy -::ﬂn(iltiun; moreover, they were entirely free from the
same kind of tick which infested the cattle. Now, had this disease been anthrax,
the mortalily among the sheep, which are very susceptible animals, would have
been considerable.

() 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 O}mrt of
the journey was 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, yef not a single sheep
exhibited any symptoms of sickness whatever. Further, I had an opportunity of
seeing more than half of them slaughtered, and examined the internal organs,
but conld not find any of the characteristic post-mortem appecarances which are
indicative of the disease in cattle.

(¢) Pack and saddle horses which accompany traveling mobs of cattle in which
the sickness prevails have never been known to show signs of the disease under
any circnmstances. The same holds good for station horses that are associated
with sick cattle in the same paddocls.

(d) Owing to the scarcity of grassand the stunted vegetation in an arcund Nor-
manton, some of the inhabitants keep small herds of goats, which mix up with
infected cattle., Strange to say, the ticks apparently do not live on these animals,
and they are always in a heal % condition.

(e) At the Dalgonally Meat orks, on the Norman River, several hundred pigs
are kept for the purpose of consuming the offal. Fully 50 per cent of this comes
from animals that have been slaughtered in vacions stages of the disease, yvet none
of the pigs exhibited any signs of the disease, either before or after slanghter; but
had this material come from anthrax animals it would have roved quite differ-
ﬁtgiigr, ﬂ:ilhnl h pigs are ni?t VETY ﬂuacgptibla to anthrax in t]lxje ordinary state of

4, under S8 circumstances a good many, especially the young ones, wor
certainly have contracted the ﬂisemf and {]ied.r, - s =

The period of incubation, i. e., the time which elapses from the date of infection
to the first ap arance of the disease, varies considerably in different animals,
according to their environments, As a rule it is from five to twelve days; after-

15 the course of the disease is so rapid and acute in some animals that they
readily succumb in a few days, whereas others remain siclk for several weeks, or
even months, and become so emaciated that they are generally spoken of as wasters,

Traveling stock are greatly influenced by the sarrounding conditions, namely,
scarcity of good grass and water, the latter, especially in the water holes on trav-
_Flm stock routes, often being in such a filthy state that even thirsty cattle are

oath to drink it, and, worse than all, driving cattle at a fast rate across open plains
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during the hottest part of the day, which, in ini increase
mm*talli % i:innai {éﬁra% . ¥, my opinion, tends to iner the

As already in icated, we haye two types of this disease, one very acute, o
duration, with ln?;h fever, and frequanfiy fatal; the other a Very {uﬂd ;ﬁ‘}m{ I:inhgll::
prolonged, fever less pronounced, and very ravely fatal.

Thers ean be no doubt that climatic inflnences and other conditions are in some
degree acconntable 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, W ich is indicative of very serious changes in the con-
stitnents of the blood. By means of the clinical thermometer I was able to ascer-
tain the temperature of over 200 animals representing nearly every stage of the dis-
ease. These were controlled by taking a series of temperatures of healthy cattle.
The normal temperature varies from 100° to 102.4° F,, while in the diseased animals
the minimum tem erature was as low as 100.8° F., and the maximum reached as
high as 109.2° T, In 63 per cent of the cases examined the thermometer never
registered below 107.6° F., in 28 per cent it ranged between 104.2° and 107.4° F.,
while of the remaining g per cent the temperature never rose above 104" F.

The maj ority of these temperatures were taken at the meat works, Directly the
animal was pithed in the killing pen the thermometer was passed into the anus
and the temperature taken per rectum; some of these were open to fallacies from
the fact that the animals had been overheated through driving from one yard to
another. In the bush, however, the sick animals are icked out from the rest and
withont any excitement shot on the spot; immediately afterwards an incision or
pocket is made into the cellular tissne just behind the shoulder; into this pocket
the thermometer is inserted; the objection in not taking the temperature per
ﬁcils{um is that during the struggles of animals the thermometer is liable to be

oken.

The exceptionally high tem ature in the acute form usually remains fairly
constant nuntil the end of the fever, when, if the animal should recover, the tem-
perature gradually falls to the normal, but if the disease should terminate fatally
the temperature will fall as low as 97.4° F. an hour or so before death.

Among traveling stock the fact must not be overlooked that this high tempera-
ture is in some degree influenced by exposure to the sun’'s rays, for it has been
demonstrated repeatedly that the temperature of an animal in perfect health will
%ften r;lm 2 and 8 degrees when exposed to the action of the sun’s rays for a short

me only.

The fever in the acute form of disease may be readily detected by any ordinary
stockman who is acecustomed to the handling of cattle, as the whole of the skin
feels very hot and dry tothe touch, more especially under the shoulders or between
the hind legs; in fact, any part of the animal’s body where the skin is thin and
there is a scarcity of hair.

As the disease advances the heart’s action becomes more rapid, until we find the
number of pulsations increase to between 100 to 120 per minute, nearly double that
of the healthy animal, which varies from 60 to 70 per minute.

In the acute form of disease the respirations range from 70 to 120 per minute,
whereas in healthy animals the nnmber varies from 25 to 35 per minute.

Althongh the sense of vision is somewhat impaired, the animal has a full,
bright eye, which is entirely different from some other diseasea‘{(hm}tably leuro-
pnenmonia, in which the animal has a dull, sleepy look about the eyes, In the
more advanced stages of the acute type the animal becomes gomewhat nnconscions,
and has a staggering mode of walking; the nose and lips become very pale colored,
hot, and dry; the amimal refuses to eat, and rumination or chewing the cud ceases
entirely: the fmces or dung, owing to constipation, appears as small round hard
balls, often coated with blood-stained mucus. f ' :

‘Another still more important and characteristic symptom from which the dis-
ease takes its name, * redwater,” is the color of the urine, which varies from a
deep yellow to a dark red, almost black, according to the stage of the disease. This
condition of the urine is known as hsemo-globinuria, which means that the red color
of the urine is due to the presence of hsemo-globin, or coloring matter from the
blood, and is bronght about in the follnwi;f manner: A micro-parasite. gnden_ﬂg
the actual cause of the disease, is introduced throngh the pgﬁnﬂﬁﬂf a species of tic
into the animal’s body, and gains access to the circulation. Here 1t finds every-
thing snitable for its requirements. Under these g:onmtmna it takes up nourisi-
ment, develops, and reproduces its species, It is highly probable and quite possi
ble that these organisms or their produets are the means of dlamtagmtlo:;g the red
blood eells and setting free the hemo-globin, which i8 carried by the blood stream
to the kidneys, from whence it flows with the urine into the bladder.
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Still more convineing evidence of the identity of the Australian dis-
ease with Texas fever is found in Director Pound’s deseription of the
post-mortem appearances and the pathological changes in the organs,
tissues, and constituents of the blood. e writes:

On opening up the abdomen and exposing the internal organs the first striling
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 3 pounds. There
is considerable thickening of the ounter cellular tissne which sometimes contains a
quantity of cedematouns flnid. On TEmovin llihl_ﬂ serons membrane the cnpsulg s
seen to be mapped out very deecidedly with injecled blood wvessels. On cutting
through the sutstance of the spleen each surface presents a dark red, almost black,
tarry appearance, closely resembling black enrrant jam, while t_he 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 1microscopical examination will at once reveal that this enlargement and dark-
red color of the spleen is brounght 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 duets 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 advancead cases of the
acute type the connective tissue which covers the kidney is found to be in an cedem-
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 oceasionally
emphysems of one or more of the lobes, but chiefly confined to the apices.

On the external surface of the heart little masses of petechim 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 nsually distended with blood, which is
very thin and watery, and has but a very slight tendency to coagnlate.

e rumen and recticnlum, 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 manyplies or bible, is freguently very much impacted, i. e., fully dis-
tended and very tight and hard, owin tntge dry and compressed nature of itscon-
tents, while the tendency for the epithelium or lining membrane to peel off is not
at all uncornmon.

The aboinasum, 1. e., the fourth or true stomach, has a very decided congested
appearance, the mucous membrane being covered with 'pn.tgﬁes of petechim; in
some instances these petechiz undergo a kind of granulation.

The small and large intestines ave nsually in a more or less congested state, with
small hemorrhagic patches and pigmentary deposits on the mucous membrane,
In very acute cases there may be ocecasional sloughing of parts of the mucous
membrane from the colon and rectum or lower bowel, which come away with the
dung or fmces as gelatinons-looking casts,

The bladder, which may have slight petechiz of the mucons membrane, nsually
contains urine varying in color from a bright orange toa deep port wine or almost
black, and in addition to small quantities of muecus and broken-down blood cor-
pugcles may contain variable quantities of albumen.

In the early stages of the disease the muscular tissue throughout the hody is
firm, of a bright red color, and has quite a normal looking appearance, but in the
advanced stages of the acute type we have a totally different condition, the mus-
cles are very soft and clammy, and of a light pink color, due to the ansmic condi-
tion of the animal before death, while the subeutaneous connective and adipose
tissnes in different parts of the body are intermingled with tedematons-like mate-
rial and occasionally small extravasations of red blood corpuscles.

In very exceptional cases the fat and connective tissue is of a deep yellow color,
w]j;;tl: hm $ﬂ1cahvg of jaundice.

e tisease advances the blood becomes very thin and water i i-
ally to the fhﬁinteg]:ntiun of the red blood curﬁlfscles and their fg.izci.rﬂ%%n%r:#gln
¥ the spleen. As this destruction proceeds, the heemoglobin with the broken- wn
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ez laying proceeds she gradually gets smaller or shrivels up and ultimately dies
beside what will be snbsequently 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 hairs 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 lifetimae.

During my stay at the Normanton Meat Works I was able to make some obser-
wvations and study part of the life history of the tick, which is so intimately asso-
ciated with the redwater disease. I procured a numberof fully developed mature
female ticks, which had recently fallen off from an infected animal,and placed
them separately in o series of small Petrie's glass capsules with vertical sides; the
inside of each cover contained a small eirele of filter paper, which was kept mois-
tened with water every few days. This I found by experience was necessary in
worder 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. Theperiod 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 2,000 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
gradually gets larger as oviposition proceeds. This yellow spot is caunsed by the
-ﬂe@mm in size or shrinking of the ovaries, which leaves a kind of vacnole or
space between them and the cuticle, thus giving the creature an entirely different

spect, and which sometimes results in its being mistaken for one of a totally

erent spocles,

The ovipositor, namely, the little fube down which the egg passes from the ovi-
duct after leaving the ovaries, is situated close to the mouth, midway between the
first pair of legs, which at this stage are turned in an npward direction and kept
continually moving about in the air like a pair of antenng or feelers, which the
creature does not possess.

As each egg leaves the ovipositor it is taken by the palpi or outer parts of the
mouth and covered with some kind of secretion of an albuminons nature which
cements the eggs together in a dense mass. The eggs are bluntly oval in shape
and of a light brownish red eolor, and may vary in size according to the age of ti\a
tick; for instance, several ticks were removed from the skin of an animal before
they were half grown, yet capable of laying eggs, which were pale in color and
mostly 'rer{lsm Il compared with normal eggs; moreover, with few axceptions,
instead of hatching the mllaﬁd and eventually withered away, from which I
concluded the femaie tick had been imperfectly fecundated. The period of inen-
bation in 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 germ:l was correspondingly longer.

‘The various changes which the egg unﬁergues during incubation can be watched
nnder the microscope with a l-inch objective, the outer membrane or shell remuin-
ing almoest transparent till the young tick is fally developed, when, within four to
Bix days before hatching, the shell gradually becomes opaque, looking like a small
pearl. When the young tick emerges from the shell it has only six legs, and is of
:hhght brown color, but gradnally assumes a much darker shade. In this state

e young ticks are extremely active in their movements, continually walking and
running up and down the sides of the glass vessel, and leaving behind them little
white amorphous deposits of excreta.
thmﬁu{::ﬂ]?uﬁﬁgﬁg?n and -:1:1-:.-11&:':1; &111 large numbers immediately nnder

‘ . by any chance 4
Iwmm t‘;snﬂﬂtmf e dir};nﬁgn & ¢ cover be knocked or removed thley
ey are extremely tenacious of life when keptin confinement durine thi

val stage, for I have at the present time in my possesgion @ number kaggnnn%}mﬁi
in well-stopped bottles that were hatched over seventeen weeks agzo and now still
Jﬁ:h‘i’l}, although neither food, water, nor fresh air has been supplied to them.
oreover, I have not observed any further alteration in their anatomical strue-
b Probably no further development takes place until they gain aceess and
6Te to some snsceptible animal, when, by taking sufficient nourishment for
their requirements, they undergo another change or molt, and finally each one
Eppgm with its extra Fmr of legs as a perfectly formed male or female, which by
gradual and continua sucking the blood or juices from the body of its hosts
ultimately arrives at maturity, thus completing its met ‘phosis or li i '

As & rule 1 - p amorphosis or life history.
Switls tioks ,Iiﬂﬂ-'ﬂ ¥ every animal affected with redwater is more or less infestod

+ 40 some mstances they ave present in extraordinary numbers, being
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either distributed equally over the whole surface of the animal’s 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,
g}e}mmll}f 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 ndder
in the cow or scrotum in the bull or bullock, and on either gide of the neck, which
is inaccessible to the tongue, limbs, or tail of their host.
_ Both male and female ficks live on the same animal. The female tick gradunally
increases in size by continually sucking the blood, which, as we have already seen,
contains, both in and outside the red corpuscles, the specific mMicro-organisms,

Having arrived at maturity, after being fecundated by the male tick she leaves
the animal and deposits her eggs upon the ground. In conrse 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 snitable animal that may happen to be
standing or lying down in the vicinity.

It seems almost impossible to think that, althongh the adult female tick may
have taken the micro-organisms into her system with the blood, she should trans-
mit them through the egg to her progeny, but is nevertheless a substantiated fact
that these young ticks are capable of communicating the disease uuder favorable
conditions to healthy cattle, consequently it appears ‘that the micro-organism
which is the cause of redwater must he constantly associated with the tick through-
out its life histery from the mature female to the egg. thence to the young ftick,
which in turn conveys it to the healthy susceptible animal, but it must be in an
entirely different form from that which we see in the blood of diseased animals;
for 1 have repeatedly prepared coverglass specimens of the contents of the bodies
of ticks in various stages of development, also the contents of the ova or eggs,
and exercised special care in staining them with varions anilin dyes and mount-
ing them in different media; but when such preparations were submitfed to a
carefnl and crucial microscopical examination 1 failed to find any bodies that
could be identified with the micro-organisms present in the blood of cattle guffer-
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:

The Dalgonally Meat Works are situated on one side of the Norman River, and
the township of Normanton, about 2 miles away on the opposite side, and all
traveling mobs of eattle for the meat works have to cross the river about 14 miles
above Normanton. This leaves a tract of country free fully 12 miles square for
some of the residents of the township to keep 1 herds of cattle, and, owing to
the winding river on one side and a stretch of fairly thick scrubon the other,
there is but very little chance under orﬂiuar{ conditions of the animals becoming
infected with redwater disease from ontside this boundary.

However, ﬂhﬂrﬂﬁ before I left Normanton, Mr. David Downes, a dairyman
residing just outside Normanton and owning about 200 head of catfle, informed
e that certain unscrupulous persons had been circulating information to the
affect that his cows were infested with ticks and guffering from redwater, which
ctatement, he assured me, was gnite erroneons, and that unless this conld be con-
tradicted by some competent person giving him a certificate which stated that his
cattle were perfectly healthy, which he again assured me they were, his milk
trade would be very seriously injured. !

I may say that previous to this I had on several occasions seen these cattle, and
as far as I was E,l:l.;rla to judge from naked-eye appearances they were perfectly
healthy and free from ficks.

1 therefore made arrangements with Mr. Downes that I shonld a.cmml:]ulm the
mayor of Normanton to inspect the cattle. On arrival at the place where the
animals were feeding 1 noticed a number of them were in an emaciated condition
and infested with ticks, and while Mr. Downes was rounding u the mob for m
inspection I ohserved that some of the animals, on being agitated, passed urine o
a very high color, and in one instance it praaﬂnte& a hriglh*g-red appearance; more-
over, they had great difﬁcult% in defmcating, or passing their dung, whict;.l:gpem-ed
as hard, round, and almost lack-colored balls, Some of the animals also a
Yaﬁﬁauidﬂﬂ staggering gait, adi. : )

ese varions symptoms clearly indicated that the redwater disease wWas Uninis-
takably present in the herd, althongh up to this time no fatal cases had been
recorded. ¢

1 inguired of Mr, Downes if any fresh animals had Dbeen introdused from an
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i ,and he said decidedly not, but informed me that he had recently
Tﬁgﬁiﬂﬁﬁu or three healthy young bulls in order to improve his stock. I next
inguired from whom they were purchased, and how much was paid for them.
He said he bought them lfmn;ﬁ a local commission agent, and they were very cheap,
nly costing a one-pound note.

: {}j;[ mn}dri‘g furthgr inguiries 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 nearly 200
died on the road within 80 miles of the meat works.

Previous to purchasing the bulls Mr. Downes was warned by several people 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 through the agency of ticks. : e

On my way to Normanton I had an opportunity of interviewing the Hon. John
Dounglas, Government resident at Thursday Island. who informed me that up till
within a short time ago such things as ticks were practically nnheard 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 froin the foregoing remarks that the evidence is strongly in
favor of the fick being the communicating agent or medium for conveying the
. disease from infected to healthy animals, Thisis further substantiated by the fact

that if healthy susceptible cattle be bronght into contact oreven 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 speaking,
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 stage
may be quite harmless, the fact must not be overlooked that such milk and meat
from animals in 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 acconnt
be used as food for human consumption.

Owing to the peculiar nature and character of the country the quarantining of
the affected area can only be conducted in a more or less imperfect manner, for,
although traveling cattle are not supposed to pass out of the district unless they
are healthy, we occasionally hear reports that traveling mobs of cattle are suffer-
ing from redwater outside the boun ary. Probably these animals had crossed the
boundary just before the affected area had been quarantined, However, in the
future I would especially recomnmend that all traveling stock be carefully inspected
In a systematic manner in order to see that the animals are healthy and free from
ticks. The latter should be especially sought after, otherwise, if this is not carried
into effect, we may expect to hear of serious outbreaks of the disease among sta-
tion cattle in the central districts.

We have seen in the foregoing remarks, based upon practical observations, that
the ticks are the communicating agents or medium for conveying the disease from
infected to healthy animals, which means, in other words, that when the ticks are
absent the disease, although it may ot disappear entirely, has a less tendency to

read, which is a very great consideration. R’hm‘ei’nre, every stock owner within
these infected districts should divert his attention in every possible direction in
anﬂeavpﬂrm‘g tnt?lxtarﬁnate this tick pest.

ering the wild nature of the cattle on these large northern stati it
would be out of the question to recommend washing all ﬂ%‘:animnla infeategﬁgif:h
ticks with unf{ of the well-known sheep dips, but at the same time the method
would be applicable among pedigree or stud cattle.

In my opinion, the most satisfactory and effectual way of dealing with the ticks
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the kind of appearance that a bright 8-penny piece has when it is sinking in deep,
clear water. 1t is better to squash 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 ftick, squashed in the saline
fluid as above described, may be seen much larger cells—as fa.rge, or in soime cases
larger, than bovine red-blood corpuseles. 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 a%pem' also to have a kind of con-
cenirie structure, 1. e., as if they had concentric lamina, but I am not guite 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 eattle they are very dark, reddish brown.
Mﬁ idea is that this dark coloration is dne to hemao-globin, appropriated by thesa
cells from the blood of the beast to which the tick has adhered. These are very
possibly a further stage of the amaboid bodies referred to. The discovery of
these bodies in young ticks seems to me to almost complete the chain of evidence
::b::-m&ﬂcﬁtng the ticks with the disease in cattle unfortunately and absurdly called

redwater.” .

1. The diseaseis assoviated with the presence of ticks (and never unassociated?),

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 parasitesin 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 containi
the ameeboid parasites into a healthy beast I can produce symptoms of * tic
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 ameeboid parasites in the beasts’ blood.

*Owing fo the small size, the lack of structural peculiarities, and the inconstant
form, the identification of this parasite elsewhere than in the blood corpuscles
must always be uncertain. There iz no doubt that it canses the disease, and from
our present knowledge we should expect to find it in the egg and young tick. The
experts of this Burean have not identified it, however, in these situations by micro-
scopical investigation, which is not remarkable considering the practical 1mpossi-
bility of identification in that manner; but, what is more significant, they have

_f;ﬂeﬂ 1_1:_’] aap;-elupgmgry mﬁlmnt t{%l roduce the disease by inoculating ani-
als with a suspension e young tic. i s ing
o darmigh e et on F young ground up in a mortar and injected







THE CURING OF MEATS.

—

An inquiry concerning the famous Smithfield hams was recently
received by the Department of Agriculture, and the 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 produet, 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. Alout
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 Eerfected until the only rival to the Smithfield ham is the
Eﬂrgg]ijmtﬂi Westphalia ham, which is considered by many to be inferior to this
produoct.

There are numerous producers of the gennine Smithfield hams and they have
many imitators. The principal packer of these hams is Mr. E. M., Todd. e puts
up ]:lfhmlt 12,000 hams annually, Mr, J. O. Thomas is probably the next largest

ker.

Unlike Mr. Todd, Mr. Thomas raises a good many of the hogs he nses, He has
a farm of about 2,500 acres. A large part of this is heavy 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, ‘Thﬂ hams thus bought are very carefull
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
0

By that I mean a ham with the peenliar qualities of the Smithfield. The demand
for these hams has grown to such an extent that some of the packers have been
tempted to hams from other #B’l’fﬂ of the conntry. 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 yon not use the improved breeds of hogs at least for crossing with

our *‘razorbacks a'ﬂ[l get an animal with less nose, shaped more like a hog and
ess like a race horse? T].'IE_I unvarying answer was, ‘‘ We have tried it and nearly
spoiled onr hams, The grain 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 zmndescncf)t m breeﬂinéa; they have extremely long noses, are very
thin-sided, deep-chested, with small flanks and extremely long, sloping hams.

They show the attempts that have been made to improve the hreed v the vari-
ety of colors and marks seen among them. Many of them are black with no white.
Eon::a are white. The majority are spotted black and white, while not a few show

lack, white, and red mixed irregularly, and many are a peculiar iron gray in color,

Foree=gi o7
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(2) The manner in which the hogs are fed.—1I visited a number of farmers who
are suceessful producers of these hams 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 during the summer months in
the woods, living upon the nuts and roots which they can secure. They are not
fed anything tomake them fatten. Most farmers give about one ear of corn night

.and morning to each hog in order to “keep them to the eall.” In the fall when
the corn erop has been gathered the hogs are furned-intosthe cornfields. In these
fields every other row has been planted to **black-eyed” peas, and the hogzs are
allowed to gather these and the small corn fhat has been left in the field. hen
turned into these fields they are very thin., The feed they get there caunses them
to begin to fatten rapidly. = As the potatoes are gathered, the hogs are allowed to
follow in these fields and get those that arve left. In that district which produces
the most Smithfield hams there are a great many sweet potatoes and peanuts
Imﬁeﬂ, ';Eml the hogs are allowed free access to these fields as soon as the crops are
gathered.

This method of feeding fattens veryrapidly. The potatoes, and particularly the
peannuts, add fat with astonishing rapidity, but the fat isvery soft. Peanut fatin
particular has a franslucent, oily character, which, from its tendeney to drip when
the hams are hung up, causes a great shrinkage in the weight.

After the fields have been cleaned up in this manner and before the hogs ean
¢ oo 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
chelters on the northern exposures and & chance for plenty of sunlight. The
are plentifully bedded with pine straw gathered from the woods and fed all ﬁ
corn they will eat and given all the clear water they want. When the hog is

ienned his days for wallowing are over. From this time until slangh he
lives a live of enforced cleanliness. The hogs are kept in this feeding pen until
just the right condition is produced. They mustnot be too fat nor too lean. Many
of the larger hog raisers inform me that they fl:e%?ently have several killings from
the same fattaniﬁf Ean, some getting into condition sooner than others, and as
they do, being culled ont and s aughtered, the rest remaining for a longer time
until just the right condition has been attained. Allwere positive in the assertion
that *swill feed” spoils the hams, and that corn was a necessary article to finish
the product in order to produce the best hams, while all were equally positive that
it was impossible for them to buy hogs from the West—Dby that meaning anywhere
away from their immediate vicinit%'——aud Emﬂuﬂﬁ the same gunality of meat, even
if they kept them long enough fo atten them themselves. ese hogs when fat
Eirai h lﬁ;-ihuut 125 to 190 pounds as the extreme limits; larger hogs are not considered

esirable.

(3) After fattening, the hogs are carvefully slaughtered. In this, as in all the
other processes, great care is used. The animals are carefully handled to prevent
bruising, and are carefully bled. The most particular part of the killing process
is cutting up the meat. o hams are the first consideration. They are very care-
fully cut out, care being taken to trim them so as to leave the tissues in the ham

roper intact. The “hock™ joint is left long. The hams are not cuf close, care
Being talen toleave all the connective tissues possible at the *upper” end to pre-
vent as much as possible the hams from ﬂ.np]iwﬁg when hung in smokehouse.

(4) The next imﬂgnrtaut process is curing. M. Todd, who cures more than any
other one man in Virginia, kindly gave me his whole process. His method is the
same as used generally in the South, which is noted for its production of superior

k. In an article on *Something abouf hams" in Leslie's Mustrated ee!;lg-
Eugﬂﬁt 16, 1894, Philip Poindexter gives Mr. Todd’s method in full and Mr. T d
assures me it is correct. Thii_fl method is the one employed by all the producers of
Smithfield hams. It is as follows:

1. The hams are placed in _a large tray of fine Liverpool salt. Then the flesh
surface is sprinkled with finely ground crude saltpeter until the hams are as white
as though covered by & moderate frost; or, say, use 8 to 4 pounds of the powdered
saltpeter to 1,000 pounds of hams. y : )

2 After applying the saltpeter jmmediately salt with the Liverpool fine salt,
covering waﬁp the entire surface. Now pack the hams in bulk, but not in piles
more than 3 feet high, Inordinary weather the hams should remain thus for
days.

:*?. Then break bulk, and resalt with the fine salt. The hams thus zalted and
resalted should now remain in galt in bulk one day for each and every pound each
ham weighs; that i3, a 2-pound ham should remain two days, and in such pro-
portion of time for larger and smaller sizes.

e
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4. Next, yvou wash with tepid water until the hams are thoroughly cleaned, and
after i drying rub the entire surface with finely ground black pepper.

5. Now the hams gimuld 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 ﬁcknry or red oak to smoke with}),

6. After the hams are cured and smoked they should be repeppered to guard

ainst vermin and then bagged. These hams improve with age, and may be con-
sidered perfect at about one year old. 4

The conclusion naturally to be drawn fromn these facts is that any ham treatedas
these packers treat theirs would be better than the average. The Smithfield ham,
however, owes its popularity fo its peculiar flavor, and this flavor is not due to the
manner in which :‘E ia curadﬁ: else any ham cured in the same manner wonld 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, Hec iar-shaped hog. ; i

(2) A pecunliar game flavor produced by the wild life in the woods and the nuts,
berries, ete., npon which it lives. L y

(3) Rapid production of flesh when the fattening process begins. The fat
formed of corn and pure water. -

(4} The method of cnrving and smoking.

All these points seem necessary to the production of these hams.

It wonld be of interest o kmow if the hogs produced in southern Kentucky and

of Tennessee would not produce these hams. The hogs in many parts of
ese States are raised in the same manmner, except in the process of fattening, and
to all ap%amanaea are the same hui.] .

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 the 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 will answer 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.
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gold from Smithfield and vieinity.

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 22 cents for their whole

roduct. This makes an annual income of about $60,000 from hams alone to he
tributed g.mnn%ht-!xa farmers of Isle of Wight, Surry, Southampton, and Nanse-
mond counties. is territory could undoubtedly raise many more hogs.

The output could be donbled 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. HMr, 1_']_:‘06_[;1 %egsdhlg htr;lms on qrdiers treceifw.red before the crop is cured. He
snpplies a limited trade 1n the prineipal cities of this country and szends som
Enﬁl:{an& and France. 7 p o e

AMr. Thomas sells his whole cutput on %ivu.te orders, selling none to the trade.
glf.:t g;mg;bal g;&r%ﬂt is family :ir;a.f!n in_ ustm&. Hi?rv York, fhiladelphin, Wash-

» U UL, san Franeisco, and he receives orders from pri ies i .
and the Sandwich Islands. RPN
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Many of the smaller producers sell their hams in this manner, while some others
trade theirs at the stores for groceries, or sell in small lots to commission heuses
in various near-by cities.

The rest of the meat, viz, the side Enrk and shounlders, is in most instances
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 songht 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, al‘l:.lmth gome of it is sold in the markets.
The breakfast bacon from these hogs is peculiarly sweet and is much songht after
‘::-11_( many. It is impossible to say how many parties are en aged in the produetion
of these hams without taking a census of the farmers in ﬁlﬂ- 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 affected and of the value of presenting for the information of
pork breeders generally some of the nice points involved in the pro-
duetion of superior and high-priced pork. | E

Other inguiries in regard fo the processes in use in the United States
of euring meats, partieularly 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 euring of hog products in
a Western packing plant the feature of especial interest embodied is a
deseription of the process of pickling by injection.

The curing of the meat commences when fresh-slanghtered swine
are placed in a chill room, the temperature of which is 40° F. at the
start, gradually falling to 28° I, thirty-six hours later.

After remaining in this econdition 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
require. From the cutting bench the meat passes to the curing rooms
below, where it is then exposed to the action of the following-described
pickle:

Formula for curing hams, shoulders, bacon, dry salt meat, and mess pork.

Parts.
Ghlorids of Boditm . - o oo ciesssasmminmaspnnsner o aese o n s sanoom s = 78
RGRRATAIID oo s e b L e e e S R e e e R s e 25
Nitrate of potash.. . _.... S e s )

Use of pure water a sufficient -niﬁﬁﬁﬁﬁj_r_t_c: make a %_Er_ﬁéf"c_éﬁt solution.

Hams and shoulders arve first injected with this solution. The process
is as follows: A hollow needle, 10 inches long, to which is attached a
riubber tube connecting with a small vat containing the pickle, is
inserted three or four times In different parts of the ham, At the
game time # lever is lowered which forces the liguid thruugh the needle
into the depths of the ham. The ham is then placed in the pickle,
where it remains for ten days. It is then removed and the injecting
process repeated. : ol

Large hams weighing 20 pounds or more may require a third injec-
tion. Two injections and sixty-four days in large vats, submerged in
the above pickle, completes'the cure with the exception of smoking.

This consists in placing the meat in a close, dark room, where 1t 18
guspended from the ceiling. It is then subjected to a dense smoke
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caused by the destruetion of hickory 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 produets. 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 acecomplished in ninety days.

Mess pork is eut into eonvenient sizes and pieces and packed firmly
in barrels made for the purpose. The pickle used in the other kinds
of meat above deseribed is then poured into the barrel until it is
filled, when it is headed.

In sixty to ninety days the euring 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 entting. Hang forty-eight hours in 85° tem-

rature. For a tierce, 300 pounds of hams, 18 pounds of salt, 1 pound saltpeter.

pounds sugar. Fill the tierce with water. Keep in a temperature of 382 to 402,
Overhaul twice a week, or oftener, if case requires, for four weeks. Will be ready
to smolke in sixty to eighty days, as to size.

Hams from well-cooled hogs, use 8 pounds salt, one-fourth of a pound saltpeter.
2 %ulun_ﬂs sugar for 100 pounds meat, ) 4

edinm-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 euring meats both by
the ““‘dry-salt” and the ““pickle” cure, another report explains the proc-
ess of the manufacture of ‘‘California,” ‘ boneless,” and ‘‘cottage”
hams:

The hogs after being slanghtered 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 abont six hours or until the animal heat has left them. They are
next transferred to another room, the temperature of which is 822, 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 shounlders, viz, California, cottage,
and boneless hams., They are made as follows: The shoulder is eut in two and
the upper part is cut round to resemblea ham. This is called a California ham.

e 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 eure; second, pickle. It appears that by the latter method
the packer gets more weight out of his product.

Dry-salt ewre.—About half an ounce of saltpeter (nitrate of potash), half an
ounce of sugar, and 14 pounds of common salt to each ham, rubbed in, They are
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cut ham for sweet pickling is then put into vats or tierces and to every tierce of
{1 pmmﬂa, or its equivalent in the vat, we use three-guarters of a nnd of Wast
India saltpeter, half a gallon of sugarhouse sirup of hr%gh grade, and 27 pounds of
salt. This is rtly 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 nf:!,}fa, for
the purpose of giving the hams a more uniform cure or préventing 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 in
cold storage in temperature of 84" to 38° for a period of forty-five to sixty da
Sweet-pickle meats—that is, ghoulders and bellies—are treated the same way.
meats for dry salting, being chilled as aforesaid, are put into cold stora bulk,
and same amount of saltpeter is used with them as in the sweet pickling, one-
quarter of a pound to 100 pounds, and then they are banked in salt. The amonunt
of salt used depends on the langt‘;l 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. Itis difficult to tell the exact amount of salt, they havi

to be entirely covered when in process of curing, the salt having to be swept
before shipping and packed with fresh salt, The sides remain in salt not less than
thirty days, and if heavy a longer period; the hams and shoulders forty-five days
and npward, according to the size of pieces. These must remain in this condition
until sold and shipped, sometimes remaining some months.

A deseription of the methods of curing hams, making barrel heef,
shipping sweet-pickle meats, and preparing fresh canned meats is
embodied in the following: .

After the hogs are killed they are hung in the cooler forty-eight hours or more,
until the temperature of the meat in the center is 40° F., or cooler, The hogs are
then cnt up and the hams or shoulders are placed in a cooler at about 80° F'. for
forty-eight hours or longer. Three hundred Foﬂnda of hams are usnally placed in
a4 tierce: for one tierce of hams 24 pounds of Saginaw galt, 12 ounces nitrate of
_potash, and 5 pounds Lounisiana sugar. The tierce is filled with water. For pick-

ing in vats the same proportion of ingredients is used. Sixteen-pound hams
cure in sixty days at a temperature of 40°, After packing, the barrels must be
rolled once every two weeksin order to detect leaks and equalize the pickle. Insome
cases the pickle is injected into the hams in order to hurry the process. By this
method apickle can be effected in about thirty-five days. is, however, is not the
usual practice. Ifind that the Empc:-rﬁnn of ingredients varies some according to
whether they are making a mild or strong cure. For meats going to hot countries
strong pickle in usually nsed, and in smo. ing the same is the case.

In making barrel beef they usually put 300 pounds of beef in a tierce. One

eck of coarse salt is put in the bottom of the barrel. The pieces are rubbed with
g.na salt and packed. Eight ounces of nitrate of potash is added, to ether with
1 peck of coarse salt on the top of the barrel. The barrel is then d with a
solution of salt 100 degreesstrong. The barrel is rolled once a week and is consid-
ered cured at the end of four weeks. It is kept in cold storage about 35° or 40° F.

In shipping sweet-pickle meats, it is usua ly the custom after they have been
removed from the pickle and dried, to rub them with finely wdered borax.
They are then packed in boxes and shipped in that condition, a though they are
also shipped in salt and in pickle. i 3

In cnring dry-salted meats the meat is thoroughly rubbed with salt and packed
in piles in cold storage of about 40°, It is handled about once every two weekad
whenitisunpiled and rubbed again with salt and repiled, that on the top being place
at the bottom and vice versa. The moisture of the meat furnishes the water for
the picile.

Frlzzsh canned meat is first cocked in boiling water for from one-half to three-
fourths of an hour. It is then placed in cans and is cooked again in steam retorts
24(° F. from one to three hours a.ucnrdin%to the size of the can. It is then taken
out of the retort and the can opened to allow the escape of air,water,etc. It is
then resealed and cooked a second time at the same temperature and for about
the samelength of time. Thecans which seem to contain air after the second cook-
ing are again opened and gealed. Salt canned meat is also cooked in this manner.
A gecret process is used for preserving hog livers, Livers cured in this manner
are shipped to Germany and are said to present an almost fresh a;{f‘eamuce upon
their arrival, The shippers, who are Gelmans, preserve the livers themselves, but
will not reveal the secret of the pickle.
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A formula submitted to the Department for sugar-curing hams is as
follows:

Sugar pickle.
HEl e e P e e iR e e s s s pra pOUDIOAS R0
D L C | ras el e o b Bl e e PR E T E S G R SRR s (). ) ]
T LR e T L AR G e S e R E B R s
Sirnp or New Orleans molasses - .- -------o-o-nvoccoeoacen-----.---gallons._ 8
LT EOa L1 i Lok e i g h o o e o S B e U s o et s U P )

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 1J1:1] 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
with 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 any remaining divide it u}ilprn rata among the hogsh
keeping up a constant agitation until the wholeis thoroughly incorporated. Lastly,
take 9 ons 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 eut at the block and sort or divide them into three dif-
ferent sizes, viz, small, medinm, and large. As they are delivered at your salt
box, take each ham separately and plunge it shank downward into the salt, flesh
gide 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 bufts of hams downward
first, and so on a-ltﬂmate?' until the hogshead containsg about 830 pounds. The
hams, or whatever kind of meat you are packing for cure, are to be braced down, go
that they will not float or rise to the surface; have each size ked in hogsheads
separate, then pour the pickle over the meat until the cask 18 full and the meat
entirely submerged. ,

In this condition you let the hams remain five or gix days, then overhaul or
change from one cask to another, packing them as already -:'l}r;sc‘:ribeﬂ, and fill ap
the cask with the same pickle. Continue this overhanling for three consecuntive
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 days.

On removing the eured hams from pickle, d.iE 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 bhest for smoking.

Shoulders, breakfast bacon, and all other pork products are treated in the same
manner.

The following proeess 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 80" F., for from forty-eight to sixty hours. They are next cut
up into sides, hams, shounlders, ete., ready to be cured.

Dry-salted meats.—Sides are packed in dry salt, and after fifteen days are turned
and resalted. The complete curing tprqcee.ﬂ 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 86° o 88° I, i

eats for export are packed in borax.

Pickled meats.—Hams 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 thﬂl’ﬂll?‘h]:{' chilled. They are then packed in an 80 per cent salt
solution with 4 ounces of saltpeter and 11 pounds of sugar to the hundredweight
of meat. After egﬁht days the meat is turned in the barrels in which it is packed
:?];.El?t the salt will be thoronghly distributed. It then remains undisturbed unti
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Standard sweet-pickled hams should be eut 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 gize, and to average in lots not to exceed 16 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
99 nounds salt, 8 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 produet from the time of delivery
to the packing company until ready for market 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 honrs 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-fonr hours in a pen, in order to have them
thoronghly cooled out before killing. After hogs are killed and thoronghly chilled
(it takes at least forty-eight hounrs), they are then cut up into the different cuts of
gither 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 & tierce, covered with this brine, and are then allowed to remain in cure from
far;}'wﬁ?e to sixty days, the same depending upon the weight before being smoked.

ter these meats are smoked they arve 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 3u3ntit-:r,' 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 inguiries 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 heing
slanghtered. After they are slaughtered they go in ehill room for forty-eight
hours, then are cut in different parts, and these are put in chill room for forty-
eight honrs more. Hams, shoulders, and bacon are then packed in tierces and a
pickle composed of salt, saltpeter, and sirupis put on them. They are left in this
pickle from sixty to eighty days, then taken out, smoked, and sold to the trade.

:ﬂlig formula, used by a Western packing company, has been sub-
mitbed ;

For sweet pickled meats take a pickle of 90° Baumé test and add thereto the
usual amounts of saltpeter and granulated sugar. The joints placedin this pickle
are shifted two or three times during the process of cure and are kept in the pickle
from fifty to ninety Qa{]s‘_; 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°

E?guﬂ.lll-lé test is used on the meat with the addition of a little saltpeter without the

A receipt for curing meats both in pickle and dry salf is as follows;

To 1,000 pounds hams thoronghly chilled make a pickle of the be
ground salt of 85° strength, to which add 15 pnunﬁa gramﬂa,;gd Bitgé.ri:.u ﬂ?l}
ounces saltpeter, For dry ealt meats usze the same proportion salt, salfpeter. and
sugar, rubbed carefully into the ham after being thoroughly chilled and dried.






DIPPING CATTLE FOR DESTRUCTION OF TICKS.

(Compiled from a report by Vicror 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 eattle, when the two were brought
into eontact, 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, becanse
the Southern cattle themselves did not sicken from the infestation.
But the restrietions 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 eattle, or even those intended
for commercial purposes, might be freed from the pests would be second
in importance only to the discovery of the ageney itself.

During the past year a series of experiments with this end in view
has been conducted by Dr. Vietor A. Nirgaard, inspector, of this
Bureau, on the Santa Gertrudes ranch in Nueces County, Tex. A
detailed account of the plan followed in these investigations and the
resulis 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 ecattle ticks, could be brought into contact with susceptible
Northern eattle without danger of communicating Texas fever. It
also suggested that, eould some method be devised wherehy Southern
cattle could be entirely freed from ticks, their transportation into the
uninfected district might be carried on without restrietion 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
hitherfo has proved practicable is to run them through a disinfecting
bath or, as it is termed, to ““dip” them. In order to accomplish this
1t is necessary to construct a dipping-vat which is sufliciently large to
allow the complete immersion of a full-grown animal. Such a vat
which will be fully described below, has been designed and built b:;'
]!r‘Ir. R. J. Kleberg, manager of the Santa Gertrudes ranch in Nueces
County, Tex., who kindly placed it at the disposal of this Burean
and also offered to furnish the eattle necessary to carry on +|33.:12:uf:.1-i
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 place
during the past year, the results of which are herewith given.
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expiration of a few days these have dropped off, provided no 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 terrifory, it would '_bE
difficult or impossible to prevent a reinfection from taking place while
awaiting the disappearance of the ripe ticks; but this new invasion
of young ticks might be easily disposed of by redipping the caitle in
a proper solution immediately before placing them in the disinfeeted
CATS.

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 Dbe, 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
ean never be so thoroughly effeeted 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 places near the Texas-fever line where it intersects with the
trunk lines running north. Cattle intended for transportation into
the uninfeeted territory might be dipped here immediately upon their
arrival, and guarantined for about a week to allow all the ripe ticks,
which survived the dipping, to drop off; then redipped and shipped
under such precautions 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 produection 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 eattle, the North by feeding them. When this
ocenrs it will largely be young, grass-fed animals which will be shipped
North, and these eould, without any great expense, be kept in guaran-
tine for a week; while those animals which have heen fattened on
Southern grain or cotton seed could be shipped for immediate slanghter,
as heretofore, without any guarantine restrietions.

Laborafory tests.—In order to determine whether a disinfectant
possesses tick-destroying properties, and at the same time to obtain
some idea of fhe minimum strength required, some preliminary
experiments are neeessary. These have generally been made by
applying the disinfectant in solufions 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 fo fifteen seconds. The liguid is then poured off and the
ticks, with the adhering fluid, are placed on a piece of paper and
covered with a glass. (If 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 hair on an animal
which has been dipped.)

When 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
degree stronger (for instance, 0.5 per eent), and three more, succes-
sively, the same degree weaker. The same number of ticks must be
used in festing 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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l‘i]_)Es ones, care must be taken to have the different bu : '
alike as possible. Each bunch of tieks is then plﬂﬂﬁgc]ilzﬁta:ﬁggﬁ}u?a
glass, one after another the solutions are poured over the ticks
allowed to remain for fifteen seconds, then drained off, and the glusf;
is inverted over the ticks and placed on a piece of white paper suffi-
ciently large to allow notes to be made thereon, stating date, name
and stre_ngth of the solution, time of exposure, and number of ti{:kﬁf

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 eolor, 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 commereial
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 glyecerin reaches such figures as to exclude it
from practical use.

In observing the ticks subjected to the solution 1 degree weaker it
may be 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 may be noted, for several days at least, in 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 wealker
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,
they will hateh within a month; and it would be natural to conclude
that this solution was altogether too weak, if practical results did not
prove that in this case, as in many others, it is absolutely unsafe to
depend wholly upon negative results. Such a solution, which in the
preliminary test did not kill the ticks or prevent them from laying
eggs, or the eggs from hatching, may, when applied practically to the
ticky animal as a bath, destroy all the ticks in a short time. This
recently discovered fact is of great importance, as it makes it neces-
sary to repeat a large number of experiments which have been made
during the past year, and to give a more thorough trial to a number
of disinfectants which were considered unfit for the destruction of ticks
simply because they failed to kill in the preliminary experiments. No
composition should be condemned until it has been subjected to a
practical test, viz, until animals carrying live ticks have been dipped
in a solution of it and the ticks have not been destroyed. The
expense involved in testing a disinfectant this way, in which 2,500
gallons of the solution is required, naturally precludes the possibility
of adopting this method in general. It would beyatur:-ﬂ to infer that
a few gallons of a solution to be tested applied liberally as a wash to
a ticky animal would be equally efficacious. But experience teaches
us that the results of dipping and washing with the same solution are
by no means alike. The positive result, the killing of the tick, 18
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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 nof prove
that this will be the case when 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. Tt will then
destroy the parasites without injuring the ]_msi:-. Iiut_ if ; L]m_; 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 well-
secured animal. Henece, 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 practiee.

The dipping station.—It consists, as is shown in Pl 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 ** eut out”—for instance, young calves and pregnant cows.
All these pens, except the largest (Pl 1, 1), are built very strongly of
mesquite timber. The largest pen is built of mesquite 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 (PL. 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
Z-inch eypress 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 (Pl. III) leads to the entrance of the
vat, and in this is located a trapdoor, the heavier end of which rests on
the floor in the chute, while the other end protrudes overthe 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.
This 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 preventan animal from turning around in it. !

An incline leads from the end of the bottom to the top of the farther
end 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, like the incline, is heavily cleated
to prevent the animals from slipping. ;

The vat is provided with a tongued and grooved cover which, for
convenience of handling, is divided into three sections and is attached
to one side of the vat; that side, for the purpose of drainage, is built
slightly higher than the other. The cover protects the dip from sun,
;‘am, and dust, and should always be kept closed when the vat is not

n use,

When a number of cattle are to he dipped they are driven into the
large pen, where men on horseback “cut out” those not to be dipped.
The animals are then turned into pen No. 2. From this leads a nar-
row chute, which allows one animal only to passat a time. At the
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end of the chute is a swinging gate manipulated by a man stand-
ing on a triangular platform above it. Dy means of this contrivance
all the calves are separated from the cows, and any animal which may
have escaped the first *‘ cutting out” in the large pen is here separated
from the herd, Those to be dipped are driven into pen No. 5, the
others into No. 4. 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, 6,
where a couple of men drive them on the frapdoor, which springs
and throws them one by one into the vat. The animals then 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 drain 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 in a few hours, for
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 eattle, however, are very much harder to handle.
They must be driven to the trapdoor and often pushed on it by force.
Therefore, as compared with range cattle, searcely one-half the num-
ber of gentle eattle 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 aceident. When dip-
ping calves, however, it is necessary to place a man at oneside of the
vat to right any that may be turned around, as the trapdoor chute is
not sufficiently narrow to prevent two calves from passing in at the
same time.

When a very large number of cattle are to be dipped it may be nec-
essary to replenish the vat, as each animal ecarries 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 gallons.

Erperimental dipping.—When the preliminary tests have proved
that a disinfectant, in a solution not stronger than 2 per cent, is able
to destroy detached ticks, and that it is equally effective when applied
to a ticky animal as a wash, leaving no traces of injury upon the beast,
the next step is to ascertain whether the solution will be too strong
when an animal is dipped in it. The reason why none stronger than
2 per cent are to be considered is that in a vat holding 2,500 gal-
lons s common 50-gallon barrel of the disinfectant will make a 2 per
cent solution. The additional expense for freight and transporta-
tion, if more than 1 barrel is used, would render an otherwise cheap
disinfectant disproportionately more expensive.

The experimental dipping may be done in two ways. The shorter
is to fill a vat with a solution w ich is known to be strong enough te
destroy the ticks. One animal, generally a common bred 2-year-old,
is driven through the dip. After it emerges at the other end, it 18
detained for a few minutes in the dripping pen and then let into the
adjoining pen for observation. If at the end of half an hour the
animal has shown no symptoms of being uneasy, drowsy, or otherwise
affected, a few more animals are compelled to go through the dip. If
these remain equally unaffected they are all let into a small adjoining
pasture. Here they are to be closely observed, and should be exam-
ined at least onee every day to wateh the effeet of the dip. .

If at the end of a few days all the ticks are dead, the next question
is whether the animals will become affected or not. If these pre-
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sented no abnormal symploms immediately after the 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. These 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 that 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 practieally testing a dip is to eommence 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 sufficient
to demonstrate the utility of a disinfectant.

If a satisfactory result be obfained by these preliminary dippings
it is necessary to submit the solution to a praectieal test by dipping a
considerable number of animals—for instanee, from 100 to 500, Only
such results as are obtained in this way may be regarded as conclu-
sive. HExperience in a great number of experiments has shown that a
solution which proved efficient in the preliminary tests was frequently
found to be inefficient when employed practieally.

It may be well to give here a short deseription 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 wrinate immediately upon reaching the dripping pen. This is
caused by the irritation of the vulva and of the mucous membrane of
the vagina. A Dbull will kick the serotum, on which 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 colie, is very uneasy, lies down and jumps up
again, while saliva and mueus 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 a
drowsy state. In this state it stands with hanging head and droop-
ing ears and pays little attention to its surroundings. Its movements
are slow and uncertain and often it lies down with head upon the
ground. This state of drowsiness is also of short duration; the animal
soon recovers and begins to walk.

Only in eases where the solution has been entirely too strong does
the animal stagger or become “drunlk” and, in some instances, fall
to the ground, unable to arise. When this happens it is best to
thoroughly wash the animal with water, help if to rise, and lead it
around for a while; if will then soon recover. These extreme symp-
toms are seldom seen except when very weak or thin-skinned ani-
mals—espeeially those of a light eolor—or young calves, either by
mistake or carelesssness, are allowed to Jump in the dip.

If the animal is at all restless after leaving the dip we may be sure
that from three to five days later it will become stiff. THow many
days will elapse before the secondary symptoms appear is dependent
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upon the strength of the dip which was used, the age 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 fo an excessively strong dip without
showing any symptoms immediately after the dipping, but will never-
theless become stiff in due time. This stiffness, which is eaused by
the caustic effect of the dip on the skin, which becomes hard and dry
with brushy-looking hair, is in lighter cases of liftle 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 the
elbow, on the lower part of the chest, the sides of the neck, and fhe
dewlap. In severer cases the skin in these places will fold in numer-
ous wrinkles and subsequently crack in deep fissures, out of which the
blood oozes, forming crusts with fhe desquamating epidermis. The
animal moves with great pain and may be unable to lower its head to
the ground 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
against sun and rain.

Of the numerous disinfectants and disinfecting preparations which
have been tested during the past year the besi results have been
obtained from two coal-tar preparations. Of these one called Chloro-
Naphtholenm bids fair to prove entirely satisfactory, though experi-
ments with it were sorecently begun that further tests will be necessary
before reaching a final decision as to its merits. The other prepara-
tion, the Lone Star Cattle and Sheep Wash, having been believed the
best obtainable, received for many months almost exelusive attention,
and thousands of cattle were subjected to its action, but the results
were never altogether satisfactory. The few experiments which so
far have been made with Chloro-Naphtholeum gave such superior
results as to exclude the Lone Star Wash entirely from experimen-
tation. A few of the experiments made with this are, however, worthy
of Teference, as the results obtained with it have frequently been so
encouraging as to warrant repeated tests. Buf these have revealed a
number of disadvantages, the most serious of which is that the line
of distinction between the destroying of the ticks and the burning of
the cattle is so fine as to leave no margin for individual differences of
resisting power in a herd of cattle. W hen, through preliminary tests
and dippings, a certain solution had been decided upon and a herd of
cattle had been subjected to it, the result was invariably that when
the dip was strong enough to destroy the ticks it also burned a num-
ber of the animals more or less severely. Furthermore, the variable-
ness of the strength of thisdisinfectant, of which two successive barrels
were hardly ever found to be alike, necessitated the repetition of pre-
liminary tests for every new barrel procured. It was also found that
when dissolved in the vat the resulting dip did not retain its tick-
destroying properties for any length of time, & noticeable difference
in its efficacy becoming evident even within a week. Of less impor-
tance is the difficulty with which this disinfectant dissolves in wafer.
This is espeeially pronounced where well water must be e_mplﬂj?ed, as
is the case on this ranch. The disinfectant is a black fluid of a con-
gisteney like that of oil, and when poured in water only a portion of it
will dissolve, while the greater part of it, like crude carbolie acid,
either floats on top or sinks to the bottom. When boiled in equal
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parts of water the greater part dissolves, but to render it 11&1'_1‘[:{:1;_13?
soluble it is necessary to add soap. Todissolve 35 gallons of this dis-
infectant in 2,500 gallons of well water 100 pounds of soapare required.
This makes the preparation of a vat full both tedious and expensive.
If the solution is not perfeet, a black seum forms on top. As this con-
sists chiefly of erude carbolie 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 eattle it was found that less
than one-half of them retained any oil. The viclent 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 acenmulating on the surface, Similar methods
were given a trial, as, for instance, the one suggestied by Dr. Franeis,
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 perfeetly 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 {0 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, which formed a perfeet 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 aceumu-
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 commeneced to grow thick and pasty, and
finally sank to the bottom.

It might have been better to use an animal oil instead of erude
cotton-seed oil, but that would have made the di p 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 erude
carbolic acid dissolved in 80 parts of erude 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, mileh cows, It will also
protect the animal from the horn fly for several days.

Chloro-Naphtholeum is a common nonpoisonous disinfeetant. A
50-gallon barrel had been sent to this ranch to be tested as a tick
destroyer. The preliminary experiments with it were decidedly dis-
couraging. A 6.6 per cent solution applied for one minute to detached
ticks did not prevent them from laying egrs. KExposed 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 of 2 per cent or less, and for many months the experiments with
Lone Star Wash were continued, Only the fact that the supply of this
gave out before a new consignment had arrived prompted the testing
of Chloro-Naphtholeum in the dipping vat. This disinfectant is easily
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4, Traumatic pneunmonia.
5. Contagious pleuro-pneumonia.’

To these might be added cases of actinomyecosis of the lungs, which
+d0 not come within the scope of the present discussion.®

SOME CHARACTERS OF BPORADIC PNEUMONIA.

Sim]::la broncho-pneumonia, or, indeed, any diseased condition of the
lungs, is not o common an occurrence in eattle 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
objeet is to trace the evolution of the peculiar, often striking, inter-
lobular changes associated with broncho-pneumonia which give rise to
a regular marbling of the cuf 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-
gated color of the cut surface of lungs affected with acute plenro-pneu-
monia to which the term marbling is sometimes applied does not appear
in any other type of lung affection.

Simple broneho-pneumonia may be limited at the outset to the small
ventral lobes on one or both sides. As the disease progresses it tends
1o extend to the cephalie 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 shown
by the shaded area in PL LV. The invaded portions of the lungs are,
moreover, the lowest or most dependent portion of the lungs. This
can easily be seen by holding the lungs in the position they oecupy in
the standing animal. The extension of the disease forward and back-
ward is always aceompanied by an extension upward toward the back
of the animal, where a strip of air-containing lung tissue may be found
aitm; death as the only portion still performing its funection to the
last.

In the early stages of this lung disease the appearance of the dis-
eased lobe is usually as follows: The affected portions are slightly, if
any, larger than the healthy lobesin the collapsed state after the thorax
has been opened. The color is dark red or grayish red, often mottled
quite regularly with minute hazy, grayish dots. The lung tissue feels
firm to the touch, often nodular, because of the presence of minufe
hard bodies embedded in it. These are groups of air vesicles greatly
distended with eatarrhal (cellular) masses. The diseased, red portion
of the lobe is irregularly marked off from the air-containing portion,
and not infrequently pervious lobules are found embedded in the hepa-
tized lobes. (See Pl XXXI, p. 388, of Special Report on Diseases of
Cattle.) These lobules are then very much distended and emphysem-
atous. When the air tubes of such a lobe are slit open they are, as
arule, found covered with whitish mueus mixed with pus. Themucous

It is haps needless to add here that cases of plenro-pneumonia have not
come under observation since the close of the work of suppression.
28pecial Report on Diseases of Cattle, p. 411, PLXL. -
3'Zf;‘]}jlia estimate excludes pnenmonia due to tnberenlosis and injury.
iTn infections pnenmonia of swine (swine plague) the lungs are gimilarly affected.
In fact, I have encountered only a fow cases of lung disease In swine, not due to
injury, in which the dependent portions of the lungewara not diseased first, and
the dorsal or upper portion pervious to the last. (See Report on Swine Plague,
1891, p. 98, Pl I-V1.)
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membrane is of a dusky hue, often dotted with fresh hemnrrl;ages.
These remarks apply to the small ventral lobes in which the disease
nsually begins, and in which progress appearsto be quite slow. When
the large caudal lobes become affected 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 fillin o
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. Theappearance of air bubbles under the pleura
is also a common oceurrence.

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 forn 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 eavity and leave
a central hole resembling the eavities in certain kinds of cheese.
These conditions are well brought out in the drawings from aleoholic
specimens in Pl. V. The interlobular bands are more or less honey-
combed with eavities of various dimensions, We may thus have some
cavifies 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
solidifieation 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 isshown on P1. V. The lung
tissue here represented is entirely pervious.

It is evident from what has been stated that these interlobular plugs
and bands may arise in the absence of any preexisting pneumonia
when the emphysema has been extensive and the flow of lymph is
retarded. The cause of the ecoagulation 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 {o account for the
coagulation and other changes following the coagulation to be referred
to below; when broncho-pnenmonia is not present a temporary delay
?f thﬁ lymph flow may aecount for the coagulation of the stagnating
ymph.

The distention of the interlobular tissue with air and the subse-
quent filling up or thrombosis of the spaeces is nearly always limited
to the still air-containing or freshly hepatized lung tissue. Rarely
are plugs found among the lobules of the small ventral lobes in which
the hepatization is of long standing. This is to be accounted for by
the fact._t-hmf the emphysema naturally oceurs where respiration is
most active, i. e., in those lobes where the parenchyma is not yet filled
up, and Wigmre_ the greatest expansion takes place during inspiration.
The marbling is thus most frequently found in the large caudal lobes
where hﬂ[}ﬂpllzﬂ.t-iuu isstill absent or newly formed. A few illustrations
of the conditions here deseribed are given below. In the following the
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interlobular changes are mainly emphysematous, with but little piug-
ging or exudation:

Lung A, January 2, 1891,—Both lungs of a cow received from New Jersey this
morning. In both the hepatization was quite extensive and restricted to the
anterior (cephalic) half. In the right lun%etha larger division of the cephalic
lobe has the dependent half h'EFIl.tiZE{Lwhl only a small region of the other
division is solid, In this lung the ventral, median or azygos, and the adjacent
fnilrtllhnflt?t?]lmga r.:audﬁl lobe ﬂﬁhulan h}fpnﬁziﬂ..

1 the left lung n small part of the cephalic, the entire ventral, and the adjacen
fourth of candal lobe hepatized. There was no pleuritis. Y :

Thronghout both lungs, but especially marked in the nonhepatized portions of
the caudal lobes, the interlobular tissue is greatly distended with air, so that the
individuoal lobules are in part separated from one another by im risoned air and
readily dissected ouf. o lungs are thereby greatly enlarged in appearance.
These spaces contain not infrequently firm whitish coagula (lymph t *~:|=:|r111|:4iﬂl\'.J
The hepatized tissneis of a brieht red color mottled with faint grayish or yellowi
dots. It is gnite firm and nodualar to the toneh, the nodules evidently eorrespond-
ing to the grayish or yellowish dots, which in turn represent the subpleural, ulti-
mate air spaces distended with exudate. This was composed chiefly of large
granular cells, mixed with blood corpuscles. In Eregaratinna stained with aikaline
methylene blue no bacteria were atected. The description given applies to all
of the hepatization, excepting about one-quarter of the median or azygos lobe,
which is smooth, firmer, and yellowish in color, and in which the exudate consists
entirely of pus cells (polynuclear leucocytes). This evidently represents a more
advanced stage of the disease.

- Trachea and bronehi have the mucosa coated with a thin layer of fine white

oam.

Portions of both the red and the yellow hepatized regions were hardened in
aleohol and sections prepared. In those from the red heggtimatinn perhaps the
most obvious fact observed was the occlusion of the minute bronchioles witﬁﬁcell-
massed and the peri-bronchial cell infiltration, eansing a considerable thickening of
the walls of the smaller air tubes. The alyeoli around these bronchioles, as well
as other groups of alveoli not traceable to air tubes in the sections examined, were
fully distended with cells, while outside of these a zone of alveoli were free from
exudate, but more or less collapsed.

Tn sections from tissue havinga more uniformly yellowish color the lesions were
somewhat different, in that there were small foci in which the alveoli were very
densely packed with cells, while outside of these, and sharply geparated from them,
were areasin which the alveoli contained fibrin and very few cells.

The interlobular tissue is broadened and mm]i::seﬂ of a very delicate network
of fibrin inclosing isolated cells in its meshes. These cells are not massed at any
place, but indifferently seattered thronghont.

The following case is one of broncho-pneumonia, showing the usual
symmefrical distribution of lesions, upon which are superimposed
exudative and suppurative changes in the interlobular tissue. (See
Pl. VI, figs. 1, 2 and 3.)

Lung No. 30, March 12, 1892.— Lungs received to-day in good condition, free
from any odor of decomnposition. . e :

The pnenmonia is more or less generalized; pleuritis slight. In the right lung
the dependent {ree portion of the cephalic lobe, the entire ventral lobe, and about
one-third of the caudal lobe (latero-cephalic region) involved.

Tn the left lung the distribution of the disease is the same, but the amount of
disease in each lobe s less than in the right lung. In the caudal lobe there are, in
addition, several isolated pnenmonic foci. The median or azygos lobe is likewise
involved. There is more or less subpleural emphysema Over hepatized regions.
The lesions in this lung are both parenchymatous and interlobular. The paren-
chymatous changes are due in part to a brunqhn-pueumnnia.,_m part se-pouﬂnnly to
the rigid condition of the lun tissue following the formation of an interlobnlar
exndate. To the naked eye the parenchyma is pale red and mottled with closely
set grayish or pale yellow dots. In sections of hp.rdﬂnad tissue these appearances
areinterpreted asminute broncho-pneunmonic foci. The small bronchi are plug,ged
with cell masses, the ribronchial tissue is infiltrated, and there is more or less
filling up of the neighboring alveoli with cell masses, The mucosa of the larger
air tubes is coated with more or less brownish-red, vigeid mucus. When this is
removed the subjacent mucous mmembrane is reddened in points and arborescent
lines.
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The interlobular disease is disseminated over the greater portion of the lung
tissue, but is most prominent in the large candal lobes. Ib may or may not be
associated with hepatization of the parenchyma. It appears as mere interlobular
emphysema, 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
conrse of these bands enlargements occcur. The bands inclose removable plugs,
the onter zone of which is yellow, 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 lencocytes. The mass of lencocytes (or pus) contains
many very minute bacteria. In sections of hardened tissue these !:'l'l]}IE}ur..'J.t-lT.fﬁ
Iymph thrombi are easzily studied. The %ﬂ.ymh bands wh'l_uh inclese them are
maﬂ% up of immature connective tissue, The line suppuration is indicated as a
very dense layer of leucocytes, in part disintegrated. ithin this the fibrinouns
nature of the plug is still recognizable. The firm connective tissue charactzr of
the bands is further demonstrated by the fact that the parenchyma can be scraped
away from if, leaving the whitish neoplastic partition behind. :

Thongh most prominent in the candal lobes, the interlobular exndate is present
in the other lobes as well. In the left candal 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. (Pl VI, fig. .)

The following eases are of special interest. The lesions in the
lungs of one very closely simulate the gross appearances of contfa-
gious pleuro-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 had been subjeeted
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.

Lang No, 46.—Lungs received at the laboratory March 81, 1803, in a perfectl
fresh condition. They were extensively diseased, the distribution of the dizease
regions being that of the ordinary broncho-pnenmonia, The dependent portions
of the small ventral and cephalic lobes of both lungs and the portion of both
candal lobes adjacent to these were involved. The lesions vary in different parts
of the lungs. The broncho-pnenmonia 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 tissne with firm, removable, fibrinons
plugs. In the large caundal lobes the process is still more recent. The broncho-
pneumonia is just beginning to appear, while the interlobular disease iz extensive
and well advanced toward suppuration.

If we take the ventral lobes as a starting point of our description, as they are
nndonbtedly the focus whence the disease has spread into the other lﬂ{JEE, 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 affectod,
There is some subp eural emphysema. From the surface the parenchyma has a
mottled nggeara_a.nm and is somewhat granular to the tonch, On section it anpears
red, mottled uniformly with grayish dots which coalesce in some places intolarger
ﬁ;ﬂ-ﬂ_ﬂh masses, Some of these appear to be undergoin  necrosis. The interlobu-

tissue is very slightly cedematouns and contains occasional air bubbles, The
larger Earpnchl are in general free from any exudation or secretions,

In sections from one of these lobes hardéned in alcohol the minute air nbes are
- #een plugged with cell masses consisting largely of leucocytes intermixed with

dezguamated epithelinm. The submucous tissue of the air tube is hyperplastic
and the alveoli in the immediate neighborhood filled with leucocytes and desgua-
mated epithelinm or with fibrin. :

The parenchyma outside of these broncho-pnenmonic foci is in certain regions
partly, in others wholly, collapsed. In the former the alveolar walls are dis.
tended, the alveoli containing either a finely granular material or else a few large
cells from the alveolar walls. In the collapsed regions the walls of the alveoli nre
much greﬁadaneﬂ‘ The epithelinm is prominent, desquamatin g,and the capillaries

The cephalic lobes appear to be involved in a more recent disease. The sub-
pleural Iymphatics are p}ugged with fibrin. The lung tissue is pale red and very
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1 distended with fibrin only. Outside of these foci the alveoli are
f;,’f;ﬁl?r E:llll;];ggﬂ and the walls broadened, owing to capillary distension. Only
occasionally a partly collapsed air cell contains a group of lencocytes.

(2) In an isolated hepatized focus in the right candal 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 candal 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
same broncho-pnenmonic foci, They are not so demarcated. however, from the
rest of the parenchyma, becanse the latter are guite generally collapsed and
the alveolar walls much broadened. The peribronchial infiltration is likewise
more extensive than in the more recent disease of the candal lobes.

The foregoing cases show sufficiently well the different stages of
lung affections from simple broncho-pneumonia to broncho-pneumo-
nia associated with emphysema and finally interlobular thrombosis,
inflammation, and suppuration. How far the eases 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 in
mind that they are nonspecifie lesions, the result of mechanical causes
and secondary bacterial infections mainly.

S0ME CAUSES OF SPORADIC PNEUMONIA.

The primary causes of the sporadic pneumonia (leaving aside all
those which are manifestly infeetious, and which usually attack many
animals at the same time) are of several different kinds. Among
these, exposure to cold, by which congestion of the mucous membrane
of the air tubes may be produced, figures conspicuously in treatises on
animal diseases. I have,in view of such possible causation, examined
carefully the air tubes, as far as was possible with the naked eye, of
all animals slaughtered after the tuberenlin test, especially those
killed in winter. It was a surprise to me to find very little inflamma-
tion of the bronehial tubes. Oceasionally a little muens wasfound in
the terminal portion of the bronchi of the large caudal lobes where
broncho-pneumonia does not begin, and to which it rarely extends
when begun. Only when tuberculous changes had partly or wholly
occluded a bronchial tube, catarrhal secretions were usually present
in that tube only. Extensive tubereulosis of the lungs is not fre-
quently associated with broneho-pneumonia, but in eases of this kind
the latter is more obviously secondary to the former. We must look,
therefore, for other causes than those of exposure, and among these
the escape of foreign substances into the air tubes is probably the
most frequent. In the administration of medicines, fluid or otherwise,
there is much danger of an escape into the air tubes. The fluid will

naturally gravitate to the most dependent portions and set up disease
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THE BACTERIOLOGY OF SPORADIC PNEUMONIA.

It has already Deen stated that the causation of isolated or sporadie
eases of lung disease in eattle is probably in all c¢ases some mechanieal
or chemical agent to which certain pathogenie bacteria are super-
added, which modify and prolong the disease. Their relation to these
agents is probably similar to that existing between the tubercle baecil-
lus as the primary agent of tuberculosis in the human lung and the
streptococel as secondary invaders. The latter are the eause of more
rapid destruetion of tissue and of general constitutional disturbaneces,
such as fever. In this seetion the bacteriological studies of sporadic
pneumonia will be given mainly to elucidate the lesions simulating
contagious plenro-pneumonia. The relation of the bacteria found in
sporadie pneumonia to epizootics of infectious pneumonia will be
briefly reviewed 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 faet have been published by Dr. V. A, Moore in
the writer's report on Swine Plague (p. 152) as far baclk as 1891. This
point should be borne in mind, as it aceounts for the presence of these
bacteria in the air passages, lung tissue, and interlobular spaces of
diseased lungs. The souree of the pathogenic bacteria in sporadie
preumonias is thus an unfailing one, and always accessible. To facil-
itate the reader’s comprehension of the following pages I might antic-
ipate a little by stating that the pathogenic bacterin 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 acecidents have
oceurred which cause labored efforts at breathing, the pathogeniec hae-
teria living in the mouth and pharynx may be drawn into the air
tubes and thenee into the ultimate air cells. From these they may be
aspirated into the lymph spaces of the interlobular tissue together
with air and fluid through ruptures in the lung tissue. In this way,
emphysema, followed by the coagulation of lymph, which becomes
mixed with pathogenie bacteria, takes place. The presence of the
pathogenic organisms in the interlobular exudate is demonstrated in
the following two cases, which at that time were regarded as affected
with contagious pleuro-pneumonia, although there were equally good
reasons for eonsidering the region from which they had come as free
from this disease.

, Case 1, December 22, 1887.—Abont one-third of one lung accessible to examina-
tion. The lesions in this portion were limited to the pleura and interlobular tissue.
The pleura was nearly one-eighth of an inch thick, opaque, whitish; the interlob-
ular tissue was thickened from one-quarter to nne-hsﬁf of an inch in width on
section, whitish, firm, forming long trabeculs, the lateral branches of which were
but slightly infiltrated. The most striking feature of these interlobular bands
was their honeycombed condition. They inclosed cavities about the size of a pes
or bean, communicating with one another, They were s0o numerous as to com-

ise perhaps two-thirds of the space occupied by the newly formed interlobular
nds. Most of the cavities were empty, he remainder contained a rather viscid,
translucent mass, or were filled out by molds of solid, whitish material. Theparen-
ﬂhﬁl:;ﬂ- of the portions examined was not affected.
ember 23. From the lung tissue kept onice since yvesterday cultivations were
made by thoronghly scorching the surface of the lung along the interlobular
bands with a red-hot }Iﬂatnmm s&ntula. Along this scorched area an incision was
made with flamed scalpels and the contents of the honeycombed bands carefnll
removed with platinum loop and placed in six tubes, three containing pE[}tﬂniﬂﬂi
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bounillon, and three blood serum. Several roll cul made i
melted during the night. Ll i B
December 24. In all the tnbes a faint growth had appeared made up of v
minute cocei, notover 6 u long, usnally single, ravely in pairs. The peptone bouil-
lon was faintly clonded, the growth on the blood sernm very feeble. In the for-
mer a capsule could be seen surrounding the cocei when examined in a hanging
drop. By focusing on the e.d{g;e of the drop where the coeci were crowded together
and where the layer of liquid was ver thin, the capsule conld be distinctly seen.
The cocei themselves were separated by the width of the capsules. Stained, the
capsules disappeared, and the cocci resembled very closely the swine plague and

rabbit septiceemia organisms.

The pathogenic action of this germ was tested by inoculating a calf December
24 in the lungs through the chest-wall with 5 cubic centimeters of a peptone
honillon culture. 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, pericardinm, and diaphragm. The cocei were detected in eultures from
heart's blood.

From the blood of the calf a rabbit was inoculated by pricking the gkin with &
lancet, It died in five days. At the point of inoculation alittle purulent infiltra-
tion and a few hemoprrhagic points in the subcutis. Spleen very large, blackish
and soft. In cover-glass preparations from blood and spleen numerous polar-
stained cocei were found. Cultures confirmatory.

Case 2.—A lun from another casewas brought to the laboratory late December
24, Owing to other work it was kﬂ% in the refrigerator until December 27 hefore
cultures conld be made therefrom. he lesions were the same in character as those
observedin the firstcase, i. e., there was a4 considerable broadening of the interlobular
and the subplenral tissue, butin this case the thickening appeared inspots rather than
in bands, and, moreover, in the depths of the lung tigsue. The infiltrated reg%gna
were rather firm and honeycombed, thus resembling certain kinds of cheese, both
in texture and npp-aﬁrance. The largest cavities were nearly three-quarters of an
inch in diameter, filled with a fyelln::-wish serum or with a gelatinous grayish sub-
stance. The septa branching from those which were infiltrated were in general
not more than one-sixteenth inch thick, firm, cartilaginous in appearance. The
%aranchyma, in the immediate neighborhood of the involved septa wus hypersemic.

o hepatization in the portion of lung examined. A considerable number of cul-
ture tubes were inoculated in a manner similar to that described for the first case.
The difficulty, however, was jncreased owing to the fact that it was necessary in
some instances to cut through lung tissue before reaching the interstitial infiltra-
tion. Cultures were made the contents of nine cavities, two or three tubes
being used for each cavity. Blood serum, gelatine and peptonized bouillon were
nsed as culture media. On the followin day the same eoccus found in the first
case appeared in some of the cultures. nly one of the tubes remained pure, how-
ever, for after two or three days other germs ur;%earad, among them streptococei
and large and small bacilli. he coccus appeared in cultures from gix out of the
nine cavities, no other germ appearing in more than one or two of the cultures.
The capsule of the coccus, taken together with its minute size and want of motil-
ity, made the determinaftion of its presence under the microscope a matter of but
little difficulty. _ B

Cultures from this case were equally fatal to rabbits, as the following inocula-
tions show:

January 4, 1888, 0.25 cc. of a peptone-bouillon culture was injected beneath the
akin of the thigh of a rabbit of medinm size. Dead January 9. At the point of
inoculation a rather pasty infiltration of slight extent in the subentis. In the
abdomen the coils of Intestines are lightly glued to each other and to chest wall
by a fibrino-cellular exndate, which likewise covers the spleen and liver with a
tenacious grayish membrane. Spleen large, dark, friable. Kidney diffusely red-
dened; urine contains much albumen. Few bacteria in the various organs; Very
many in the peritoneal exudate. Y e

Af the same time another rabbit was inoculated with the same culture by inject-
ing one-eighth of a cubic centimeter into an ear vein. Dead in twenty-four hours.
Hoad drawn bacl, rigor well marked. Slight fibrinous exudate on intestines in
the forms of threads and fibrils, due probably to the large number of cysticerei
frec in the cavity and in the omentum. Numerous coccl It spleen and liver with
distinet polar sfain. Cultures from the spleen, liver, and blood of these rabbits
contained only the coccl injected. 5

On Dmembgr 29 a calf '1;;] months old was inoculated into the right shonlder by
injecting subentaneously 5 cc. of a pot_Dnﬂ-buuﬂln_:m culture. For several days
foillnwing the inoculation there was a slight swelling at the place of inoculation,
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with stiffness of the shoulder. The temperature rose 2° F. on the second day,
but gradnally 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 monthsafter.

January 7, 1888, a black calf was inoculated by injecting 15 ce. of a bouillon-pep-
tone enlture into the trachea. On the second day the temperature had risen 23" F,
No other signs of disease appeared, though the calf was watched for several
months after. (These inoculations were made by Dr. I, Li. Kilborne. )

As these cultures were made several years before I had any knowl-
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 infeclious 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
unguestioned pleuro-pneumonia, although fheir presence might be
anticipated wherever marked dyspnoea occurred before death. They
were not deteeted in Nos. 3, 4, and 5, but were found in case No. 6.

Clase 3, December 81, 1887.—Cultures on varions substrata were made from s com-
pletely solidified lung showing the lesions of typical acute plenro-pnenmonia. Two
gelatin roll cultores made from a particle of the hepatized parenchyma remained
sterile. Of three peptone-bouillon cultures from the interstitial tissue two re-
mained sterile and one contained three organisms, a wavy bacillus, a streptococeus,
and a butyric bacillus. Three blood-sernm cultures from the interstitial tissue
remained free from growth. After keeping the lung on ice until January 3, six
peptone-bonillon tubes were inoculated each with a particle of partly organized

leural exudate. All but one remained clear. This contained a diplo-coccus.
from the parenchyma minute bits of tissue were placed in three bonillon-peptone
.tubes. All became turbid and contained large bacilli, some motile, others not.

Case 4, January 6, 1858. —Lung of cow affected with contagious plenro-pnenmo-
nia. The caudal lobe of the left Inng was nsed for cultures. Of this all but the
dorsal portion hepatized, of a dark red color and granular on section. The inter-
lobular tissue i1s partly distended with serum, partly thickened and fibrous in
appearance. The dorsal portion is very cedematous, the interlobular and sub-
plearal lymph spaces distended with a pale yellowish sernm. Tube and gelatin
roll cultures were made from the cedematous 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 coceus obtained from cases 1 and 2.

Case 5.—Portions of the lungs taken January 13, 1888, from a cow affected with
contagious pleuro-pnenmonia and kept near or below the freezing point until Jan-
nary 16. Fleura about 2 to 8 mm. thick, containing small cavities, empty or filled
up with a gelatinous exudate. The interlobular infiltration is 4 to 5 mm. wide,

hen the lobules are torn apart, which is done with more or less facility, it is
found that the interlobular 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 mags e pulled outin shreds and which is rather tough,
yellowish white. In other words, the interlobular exudate is more or less lamellar
m 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 split Eeas. The F&fﬁﬂﬂhﬂnﬂ maore or less cedematous thmugljl,nut tha
greater part of the 1l}ﬂgﬂ- n some places that part of the lobule touching the
interlobular exudate is hemorrhagic, in others one-quarter or one-half of the lob-
ule is hemorrhagic. Rarely a few contignous lobules are completely hemorrhagie,
In a few places the lobules are hepatized, of a dpale red aspect on section. The
interlobular tissue very slightly thickened and distended with serum. Judging
from the portions brought to the laboratory, hepatization was of slight extent.
Series of cultures were made from the interlobular exudate, from the pleura, and
from the edematous parenchyma. All but onesremain free from any growth.
This contained a large vibrio.

,Case 6.—An acute case of contagions pleuro-pneumonia which died during the
night of Febrnary 1, 1888. The entire left lung consolidated. Three tubes of

Al 3
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bouillon inoculated from bits of tissne taken from the plenra and jacen

all contained the same coccus on the following day. I:I"l‘hila has nguat;,:puulet E:m
evidently identical with the coceuns from cases 1 and 2, as the fuﬂuwinginm{l]nﬁﬂn
shows: A rabbit inoculated subentaneously from one of these cultures died within
forty-eight hours. There was a slight amount of purnlentinfiltration at the place
of inoculation. Plastic exudate ecovering spleen, liver, and coils of intestines of
n very tenacious character and containing immense numbers of cocei. In blood
they were few in number. In cultures %‘:um this rabbit the capsule appeared,

though not so distinetly as in former cases.
* In eonneection with these facts pointing to the oeeasional presence
of these pathogenie bacteria in lungs affeeted with contagions pleuro-
pneumonia, it is of interest to note thaf in 1884 Poels and Nolen, of

Rotterdam, Holland, published a preliminary communication of inves-
tigations made by them of contagious pleuro-pneumonia, and in 1856
a more detailed report appeared.’

- The authors deseribe a nonmotile coecus which they found in lungs
of 60 head of cattle slaughtered because affected with the disease. The
eoccus was found in abundanee 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
eocei averaged about 0.9 p in diameter, and were provided with 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 Friedlinder’s bacillus. On potato the growth had a moist,
feebly yellowish appearance.

Rabbits, guinea pigs, dogs, and eafitle were inoeulated into the lungs
directly through the chest wall. A certain number of the rabbits and
guinea pigs were killed for examination and the remainder survived.
Tn those killed slight pneumonie infiltrations were observed. Of the
two cattle inoculated considerable lung disease with presence of the
injected eocei was observed in one ease. :

Several dogs received injections of culture liguid into the trachea.
They were killed about forty hours afterwards and numerous dark-
red pneumonic infiltrations observed. It should be noted that in
these various experiments with smaller animals confrol injections
were made with harmless fluids, such as sterilized water, and mo
changes were subsequently observed.

Mice were also exposed to the spray of culture liquid. These
beecame very ill and were killed in three days. The lungs of all mice
were more or less affeeted with pneumonia.

Finally, 100 head of cattle inoculated with eultures of this coceus
resisted lung plague in infeeted loealities. :

In summarizing the results of their work the authors are disposed
to conclude that this eoceus represents the cause of contagious
pleuro-pneumonia. _ )

Tt is evident that the frequemey of bacteria in lungs affected with
this disease should make us eareful not to interpret all the various
appearances of interlobular disease oecurring in contagious pleuro-
pneumonia as due to its specific cause alone until more information
has been gathered. ; g

The presence of these bacteria usually in pure culture in broncho-
pnenmonia with or without interlobular disease 18 dqmonstmted by
the following baeteriological studies upon lungs which have been
already briefly deseribed in foregoing pages:

Lungs of Case A (see page122),—From tissue involved in recent red hepatization
two agar plates (A, B) were prepared by inoculating A with a small particle of

I Portschritte d. Med. (1886), IV, 8. 217.
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lung tissue. Thiswas obtained by thoroughly scorching the pleura and removing
a ;garﬁcln from within and beneath the scorched area with flamed forceps and
se1ssors. !

Gnn ate A only ten colonies appeared; all alike, The surface colonies after
three to fonr days were 4 to 5 mm. in diameter, round, convex, grayish, glisten-
ing. They were made ugagf very minute bacteria, identical with the pneumonia
bacteria. They showed distinetly a capsule in the hanging drop.

January 8. A rabbit was inoculated by placing a particle of agar growth
derived from & colony on this Plﬂtﬂ under the skin of the ear.

January 30. Rabbit very quiet; ear drooping.

January 81. Quite sick; head resting on floor of cage. g e 3

February 2. Dead this morning. On the ear a spot about 1 inch in diameter in
which the skin is infiltrated with gus and dotted with ecechymoses. Very slight
peritoneal exudate in the form of fibrils of coagulated lymph across coils of intes-
tine. Spleen large, dark red, and still firm. idneys hypersmic. Lower colon
hemorrhagic. Lungs very cedematous, with dark-red foci. In both blood and
gﬂem a very large number of bacteria, showing very well the polar stain with

kaline methylene blue. Agar tube cultures from bLlood and spleen both con-
tained on the following day a rich, shining, grayish growth of the inoculated
bacteria. '

At the same time that the a%;replmtes were prepared two ne bouillon and
one agar tube were inoeulated directly from the lung tissue, either by adding some
serum or some tissue obtained as described above. In these three tubes only the
pnemmonia bacteria subsequently appeared. A rabbit inoculated subentaneously
with a particle of lung tissnedied in three days. The lesions werenearly 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
@dematons, hyperemic lungs. At the point of ineculation slight suppurative
infiltration of the skin and sabeutis. In stained preparations of blood and spleen
p'u.]dp numerons minute oval bacteria, showing the polar stain distinetly. Anagar
and a bounillon tnbe inoeunlated with blood from the heart and two similar tubes
inoculated with spleen pulp contained subsequently only the pneumonia bacteria.
From the area of vellowish hepatization in the median lobe plate cultures (A, B)
were prepared. Only one eolony composed of streptococei appeared on A,

An agar tube inoeulated directly from the same region contained one colony of
motile bacilli. A bouillon culture inoculated in the same way contained only the
pnenmonia bacteria.
fofl‘mm the emphysematous interlobular tissue several tubes were inoculated as

WS ;

The still intact pleural covering was scorched away with platinum spatula, and
from the little sernm in the cavities thus exposed two agar and two bouillon tubes
were inoculated with platinnm loop. One agar and one bouillon tube remained
permanently free from growth. One agar tube contained subsequently a viscid
orange-colored growth in condensation water made up of micrococei, One
bounillon tube contained motile bacilli,

In order to test the pathogenic power of the pneumonia bacteria on eattle the
following experiment was made

On Mareh 16, from the culture derived from a colony of the lun plate and
passed throngh a rabbit a flask of peptone bouillon was inoculated and placed in
the thermostat. On the day following the bouillon, now uniformly clouded, was
uszed to incenlate two young animals.  Calf No. 84, about 11 months old, received
7 c.c. of the enlture liguid into the lungs through the right chest wall. Cow No.
154 received thesame ri;qmntit:,r into the trachea i the region of the neck. No. 154
did not become sick. No. 84 was found dead early on tﬁ]e morning following the
Injection, that is, in about sixteen hours. At the autopsy the following patholog-
ical changes were ohserved; nostrils filled with reddish foam, and on moving the
animal a considerable quantity of blood flows from them. Traches and bronchi
contain a frothy blood-stained liguid, and the mucosa is intensely reddened, Tho
lungs partly collapsed when the thoracic caﬁﬁ{ was opened. Both more or less
hypersemic. The various lobes of the right ung show ocecasional subpleural

etechi. The two small cephalic (or anterior) lobes are very much congested, and
rom the cut smrface a considerable quantity of frothy liquid escapes. In the

. . !The method nsed largely by German pathologists and bacteriologists of cutti

into the lung fissue successively in different 1}]&%1'33 with different gﬂlﬂi&l‘.‘ﬂ h’ll?»"::ga

is:?lmi Ii:ig It;l:mw?b%rleless Eﬂf?:h hec:tll.sa the fﬂ.rmar we_lgu toward the root of the
) 1able we are to cut large air tubes, and thus increase the ch

of ‘ﬁ'ﬂgﬂmg‘ bacteria from these over the cut surface, i W
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fonnd, Two rabbits were inoecunlated subcutaneously with bits of tissne from the
left caudal lobe. In both the temperature had risen to 104.2° and 104.58° F. on the
fourth day. They slowly recovered and were chloroformed on the sixteenth day.
Marked loeal subeutaneous suppuration was found at the place of inoculation,
but the internal organs were free from microscopic changes.

Lung No, 47 (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 2. Inoculated from preceding with loop.

Tube 3. Inoculated with a small piece of parenchyma of right ventral lobe.

Tube 4. Inoeunlated from No. 8.

In tabe 1 a conflnent growth appeared, while in tube 2, inoculated from this,
abont six isolated colonies of pneumonia bacteria appeared. In tube 3 a similar
confluent growth of apdpm*en v only this organism appeared, while tube 4, a dilu-
tion of No. 8, remained sterile.

The following case is one of interest; although unlike the three
reported above, there must remain some doubt as to the contagious
character of the disease, especially since the entire lungs were nof
accessible to inspection:

Clase 8, Mareh 78, 1585, —Portions of the lungs of a cow sent from New York.
The cow i3 supposed to have calved several weeks ago. Was killed March 25. It
was stated that three others in the herd showed the same condition of the lungs.
The lesions are limited chiefly to the pleura and interlobular tissne. On the plenra
are patches of an elastic membrane, peeled off with some difficulty, one-sixteenth
of an inch thick. The interlobular tissueis thickened into bands one-sixteenth to
one-fourth of an inch wide. The thickening is due to exundative 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 scarecely be crushed with forceps.
‘When rubbed on cover glasses, dried, and stained with aniline eolors, a large
number of leucocytes appear, among which are very many exceedingly small
cocel, 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
gome places, on sections, the thickened, whitish sides of two consecutive lobules
inclose between them a translucent, rather soft, gelatinous exndate 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 iz also affected
with broncho-pnenmonia. [

Portions hardened in alcohol were examined nnder the mieroscope. 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 densel{{)mked clumps of leucoeytes. The sections
when stained in alkaline methylene blue showed &ia condition very well. The
nucleus of deeply stained cell masses is surrounded by a very clearly defined zone
of unstained 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, ;

Cultures were made from the interlobular exudate as before. The media used
were agar and peptone-bouillon. Owing to the very feeble precarions growth on
gelatin of the cocci found in cases 1 and 2 and sabsequently, 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 exudate from the 11.3.11%!:1 under the skin, Both rabbits died from the
effects of the inoeulation, one in less than twenty hours and the other in forty-
91%‘]: hours. The local lesions were slight. There was no peritonitis. In the
spleen of b:]th animals are numerous cozei identical with those found in sections
of the cow’s lung and in cultures therefrom, From spleen and blood of hoth 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 a
cubic centimeter of a bouillon peptone enlture, one subeutaneously, the other super-
ficially, into the pectoral muscle. Both remained well. Two mice, on the same
day, wers inoculated subeutaneously, each with one-twelfth of a cubie centimeter
of the same culture. One mouse died on the following day, with no bacteria demon-
strable in spleen or blood under the microscope. The other remained well,

From agar cultures the growth was removed and suspended in sterile water
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From the cedematous portion plate cultures were preparedin the same manner;
on Plate A, about forty colonies, about half of these covered by a surface of
viseid consistency and made up of plump bacilli in chains not exhibiting any
movements. The deep colonies are composed of plump, short, motile baeill.
Second plate similarly overgrown. The motile bacillus was subsequently found
to be spore-bearing and to liguefy gelatine. While making the plate cultures, a

one bouillon and an agar tube were inocunlated directly with a loop of serum.
% remained sterile.

From the same portion kept in the refrigerator for twenty-four hours another
get of r plates were prepared. Flate A was completely overgrown on the fol-
Inwingag?ry with the same bacillus. Beneath this growth about thirty deep colonies
are visible. Two of these, examined by carvefully scraping away the surface
growth, were found to consist of the minute bacteria showing capsules. Plate B
remained sterile. :

At the same fime that cultures were heing ]ireparnd two rabbits were inoculated
subentaneously with particles of hepatized lung tissue. Both were found dead
within forty hours. In one animal there was some hyperemia and ecchymosis in
the subeutis at the place of inoculation with slight purulent infiliration; spleen
engorged; invagination of lower portion of colon. In cover-glass preparations
from spleen, liver, and blood bacteria with polar stain and closely resemblin
swine-plagne bacteria present. Cultures in agar, gelatine, and in bonillon 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 bounillon peptone culture from preceding rabbit died within twenty hours: con-
siderable extravasation at point of inoculation in snbeuntis. From an agar culture
of the foregoing rabbit a fresh rabbit was inocnlated 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; culfures 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 h@i%nd the normal. The firm hepatized tissue
is pale red and along the borders of 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 with firm masses. They are shown tobe chiefly
lencocytes under the microscope: the same pale red appearance presemnt on the
cut surface, together with the localized motthng referred to. The section rapidly
fills up with serum. Certain areas of the hepatized lobes also show subplenral
thrombesis of the lymph spaces with grayish-white coagula, giving the particular
area involved a mottl ap}i;eé;mnne, iffering from the mottling above deseribed.
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
h:lfemamin, in some places hemorrhagic.

he bacteriological examination was restricted to some agar plates, tube cultures,
and inoculation of rabbits from the hepatized Iung tissue. A tube of Agar was
inoculated with a minute particle of lung tissue for Plate A. From this several
were transferred to a second agar tube for Plate B and to a gelatine tube for
Roll B. Both the latter remained sterile, while alarge number of colonies appeared
on Plate A within twenty-four hours. These were of two kinds, chiefly stnall col-
omnies of capsule bacteria and a few lar%'e colonies not examined. TFrom the same
bit of lung tissue two particles were placed under the skin of two rabbits, One
died in sixty honrs. At point of inoculation the vessels of the under surface of
skin were distended and tortuous, with extensive punctiform ecchymosis aronnd
them. In abdomena portion of the ceeum and upper colon ecchymosed, slight
fibrino-purnlent exudate on coils of intestines and on iver; fatty condition of liver
anii hdqwa;;lunga :]mmal 3
n exndate very many minute oval bacteria; in blood and spleen a
smaller number. Those of the blood and spleen show the polar stain. 111-}1 - 4
and bounillon cultures, from blood and spleen, the polar-stained capsule bacteria,
and these only, subsequentiy a]{;}lpeared.

The second rabbit was found dead on the fourth day. The lesions were the
same as those just described, with the exception that the peritonitis was further
advanced and the various abdominal organs covered with a fibrinous and cellular
membrane. The cieeum and colon were extensively ecchymosed. The bacterio-
i(;ﬁﬁi&l g::;:mnuhun and the cultures gave precisely the same results as in pre-
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DESCRIPTION OF THE BACTERIA ASSOCIATED WITH BPORADIC
PNEUMONIA,

With rare exceptions only a certain kind of bacteria was encoun-
tered 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 Hiippe Septiccemia ghrsmnw]mgfm. The
description which has been given for the swine-plague bacteria in the
buléi}tm on this disease will apply to the baeteria now under consid-
erabroil.

Morphologically there isnodifference, excepting, perhaps, the almost
constant presence of a capsule around the individual bacteria. This
capsule consists of a transparent envelope around the bacillus, hav-
ing the outline of the latter. 1 have been unable to stain it with the
ordinary anilin dyes, and hence it is mot brought out in stained
preparations. It is not, in fact, as distinetive a part of the organism
as is the capsule of the diplococeus of human pnetmonia, for example.
The capsule of the latter appears in dried and stained coverglass
preparations of the blood and organs of inoculated rabbits; forexam-
ple, as a characteristice, unstained zone around the bacillus. T have
never seen the capsule of the bacilli under consideration under the
same conditions. They are, however, readily demonstrated in young
cultures soon after they have been derived from the animal body.
In the hanging drop, on its border, the bacteria do not touch one
another, but are separated by a space of uniform width. Not infre-
quently the outline of some of the capsules themselves is distinetly
seen. In such cases each capsule was observed to inclose a single
organism, or two when in pairs. The capsule of individuals was about
1.2 u long, of pairs about 1.6 . The production of this eapsular sub-
stance is likewise demonstrated in unstained material from agar cul-
tures in which the bacteria are still massed together, but in such a
way as to be separated from one another by a certain uniform space.’

Nearly all cultures of the pneumonia bacteria become quite viseid
with age. This likewise indicates the presence of capsules. Pro-
longed cultivation on allaline substrata seems to increase the solu-
bility of the capsular substance and make it less distinet.

The characters revealed by the cultivation of pneumonia bacteria
on various substrata are more or less negative. Their growth on
gelatin is feeble or else it remains entirely invisible. On agar the
growth, both in tubes and on plates, in the form of colonies, is not
characteristiec. The colonies on the surface expand into grayish,
partly translucent roundish disks of variable size, depending on the
amount of moisture present. They may attain a diameter of 4 or 5 mm.
In tubes, on the inclined agar surface, the growth consists of agrayish,
clistening, rather fleshy layer. The deposit in the condensation water
becomes dense and quite viscid after a time.

On potato no development is manifest to the eye. Milk remains
unchanged even after weeks. Their resistance to destructive agents
is feeble. They are to all appearances not adapted to live outside of
the animal body, for they are speedily destroyed by drying, and even

! The existence of capsules around bacteria is a matter of more ifrequent oeCur-
rence than appears from bacteriological literature., There is evidently a great
variation in the consistency of the capsular substance, i1 virtue of which it is
readily dissolved in some species and quite persistent m others. As a diagnostic
character it should not be lost gight of, for its presence seems to be linked to cer-
tain groups of bacteria.
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in cultures their life is quite short, A dried-out eulture contains no
longer living bacteria, and even in those not dry the majority of the
bacteria are no longer alive after a few days.

Biochemical characters.—Like the swine-plague baecteria, they pro-
duee phenol. A eopious precipitate of tribrom phenol may be obtained
by adding bromine water to the distillate from peptone-bouillon cul-
tures several weeks old. The indol reaction is varviable, usually not
obtainable. Toward sugar, this group of bacteria, including the swine-
plague bacteria, have a peculiar action which should always be inves-
tigated when any doubt exists as to the nature of the culture under
observation. In bouillon this group aects upon dexfrose and saccha-
rose, with the appearance of acids in the fluid, but it has no effect upon
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-plague bae-
teria. The virulence of the many cultures obtained did not, however,
rise up to the level of the virulence manifested by some races of swine-
plague bacteria. Taking the rabbit as the animal most suseeptible
to this group of baeteria, a small quantity of bouillon (0.1 to 0.2 e. e.)
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. Asthe dimin-
ished virulence lengthens the period of disease, exudates appearlocally
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 sscondarily. In
these cases the Dbaecteria are few in the blood and very numerous in
the exudates, which consist at first mainly of fibrin, later of lencoeytes.

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 thoracie eavity. Injections
il#ftr&ttmuheul and subcutaneous did not produece any recognizable
effect.

The great similarity between these bacteria and those associated with
pneumonia in swine (swine plague) led to the following experiment:

June 5, 1889, the ?rowth on four agar cultures, about 4 days old, was removed and
shaken up in distilled water. The milky, turbid liguid thus produced was used to
inoculate three pigs. One and one-half cubic centimeters was injected throueh
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. Therewasno decided
effect from any of these inoculations. November 16, nearly five and one-half
months later, the pigwhich had been inoculated in the lungs died from the effects
of another experiment. Both lungs were everywhere adherent to the walls of the
thorax, the diaphragm, and the pericardium by means of very fine fibrous bands,
The pericardium was firmly adherent to the heart. On the lateral border of the
right prineipal lobe a tumor as large as a hen's egg was inseparably adherent to the

lung tissue. The wall was one-eighth of an inch thick, inclosing a dry, cheesy
mass of pus.

Owing to the great prevalence of this pathogeniec species of hacteria
and its importance as a disease producer in domestic animals, asynop-
8is of the most prominent characters are reproduced, with some addi-
tions, from the author’s report on swine plague:

1) Bacteria about 1 u long and 0.5 to 0.6 ide, Si ; ;
different culture media, & A e wide. Bize somewhat variable in

' The variability of infections discases as illustrated -hy hog cholera and swine
lague, by Theobald Smith and Veranus A. M B in n .=;m1m,
Bureau ﬂgﬂ.nim&l Eilitate oore. Bulletin No. 6 (1894) of the
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intrathoracie inoculation, with 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 ligquid and with the same pathological changes.

It is highly probable that Poels had before him the bacteria I have
described above. The lesions which he describes could not have heen
produced by the mouse septicmmia baecilli, as they do not produce
serous exudates at any time. The lesions described correspond
closely to those produced by the pneumonia baeteria or the swine-
plague group,

C. 0. Jensen'® deseribes an epizootic among calves in Jutland whieh
is of interest in this connection. In a herd of 200 head of eattle 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 ease 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
subeutaneous inoculation, in twelve to thirty-six hours.

In another herd the same rapid mortality among calves appeared.
The lesions were more of a septicemic character and assoeciated
with the same bacteria in the organs as deseribed 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 rarvely a phlegmonous
inflammation of the posterior regions of the mouth. The same hac-
teria were found in this outbreak. These bacteria Jensen identifies
as belonging to the swine-plague group, both in morphological and
pathologieal properties. .

The aunthor made additional inoculations into animals, which are
of interest. In a dog, a colf, and two pigs 3 to 4 months old subecuta-
neous injection of cultures of these bacteria caused more or less loeal
inflammation. In the dog and colt it disappeared. In the pigs it
terminated in abscesses. A guinea pig died eight days after subeu-
taneous inoculation, with extensive phlegmonous inflammation. Two
pigeons resisted subcutaneous inoculation. Of seven fowls inoecu-
lated, only one died in eleven days. Rabbits were most suseceptible,
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 subeutaneously with a few
drops of rabbit’s blood containing the bacteria diluted in water. The
calf became very sick within fourteen hours. It showed ereal 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 loeally in the neck by the inoculation, fibrinous pleuritis, and
hypersemia of the intestines with oceasional 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

'Ueber eine der Rinderseuche @hnliche Kilberkrankheit, Monatshofte fil
praktische Thierheilkunde (1890), II, p. 1. g
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into an abscess. This same calf, previously 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 isof 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 bacterinm are
present in the mouths of eattle.

Perroncito! hasdeseribed an infectious pneumoniaamong ealves and
young pigs. The pneumonia is of the more chronie catarrhal type.
The youngest are most suseeptible, 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 Perroncitodescribed as the cause of thisdisease
a micrococeus ?M embratus) which stains gelatin and agar cultures
amber yellow,

Imminger? gives a brief account of an infectious pneumonia among
ealves which runs a more chronic course, with fever, great emaciation,
cough, and fetid discharge from the nostrils. The disease was infro-
duced by calves brought from another place by dealers and sold singly
or in pairs.

Septie plenro-pneumonia in ealves has also been observed by E.
Lienaux? in Belginm, who deseribes 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 fissue was also affected. *Thick connective-tissue
bandsseparated the different diseased lobules. The bands were cedem-
atous, of a white or yellowish color, and from them flowed a clear
serum. Distended lymphatics werenoticed 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 eontagious pleuro-
pneumonia grafted upon a slight broneho-pneumonia.

The bacteria isolated from these lungs and there present in large
numbers are evidently identical with the pneumonia bacteria. They
are described asmotile; yet this mistake or misinterpretation has been
made so often that this apparent difference may be safely disregarded.
The inoculation experiments correspond closely to those of Nocard’s
and ours. Calves succumbed to intrathoracie inoeulation in twenty
to sixty-six hours and “‘on examination presented the lesions of septic
pleuro-pneumonia.” 4

Preusse* reported an outbreak of some infectious disease among
ealves which he regarded as possibly transmitted from swine which
had been dying from swine erysipelas or Rothlauf. The evidence
that the swine disease was swine erysipelas and not Schwem_eseu{:-?m
(or swine plague) is not presented, and judging from the brevity with

171 Medico vat@rinaﬁu,nlﬂﬂ-l. From a review in the Journal de Meédecine vits-
rinaire, April, 1885, p. 210, i ol

I&%}E‘E’er upilt‘letinfeﬂt?ﬁse Kilberpneumonie. Wochenschrift f. Thierheilkunde u.
Viehzucht, 1891, 8, 213-217.

3The Veterinary Jonrnal, XXXV (1802). p. h e S0 : : )

1Rothlanfartize Infectionskrankheit bei i}mgen Rindern. Zeitschrift f. wiss.
u, prakt. Thierheilkunde, XIIT (1887), 8. 450.
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which the bacteriological facts are disposed of with regard to the eat-
tle disease we must, to say the least, refuse to aceept the positive state-
ments of the author,

The disease attacked chiefly young animals 6 fo 12 months old and
was very rapid in its course. Iour 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 appetite. The
calves lay down much of the time and soon stopped ruminating.
There was considerable fever (104° to 106° I0.), rapid, feeble pulse,
constipation, and in some cases tympany. The disease usually termi-
nated fatally twenty-four hours after the appearance of the first symp-
toms. In a eertain number of the affected calves an edematous
swelling appeared around the pharynx and larynx, which was asso-
eiated with foaming at the mouth and difficult breathing, finally termi-
nating in death by suffocation. The antopsy 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 atfacking 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. 8. 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 No. 10, 1896), and I therefore shall only
refer to it here in so far as fhe descriptions of Billings have made
pneumonia one of the prominent features.

This 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 eattle imported from
Ameriea into France were found affected with pneumonia the disease
was prompily described as the cornstalk disease, i. e., it was stamped
as something peculiar fo this country, when, as the preceding pages
clearly show, the same agent causing lung disease in cattle had heen
described not only as existing in various parts of the Continent, but
as producing general outbreaks, especially among the youngeranimals.
The ecireumstances connected with the so-called American cornstalk
disease in France are given by E. Nocard in brief as follows:!

On November 15 and 16, 1890, 4 head of cattle imported among 400 head from
Indiana and Illinois into France were found affected with lung diseage. One died
and three were slaughtered. At first there was suspicion of contagious pleuro-

neumonia, but this was dispelled by a careful examination. The disease during
ife was marked by a very high temperature (108° F.), de ression, weak and abor-
tive cough. A careful examination of the lungs of the slanghtered cases yielded
the following description: At first sight, a section of the hepatized tissie pre-
sented the appearance of a recent pleuro-pnenmonic lesion. f}‘ha tissue is dense,

, compact, friable, varying in color from a light red to a deep brown, or
nearly black. The lobules are separated from one another by broad connective
tissue bands, mfiltrated with a considerable quantity of yellow limpid serum. An
attentive examination sufficed to reveal notable digerem:us between these lesions
and those of pleuro-pneumonia.

'Recueil de Méd. Vét. (7 ser.), IX, 1801, pp. 494-499,
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The infiltration of the connective tissue is less abundant, the sernm less albumi-
nous, less limpid. Here and there pressure forced from the overdistended lym-
?lmtlcsl. small white fibrinons concretions, smooth, of firm consistency.

olnile uupr}mnm] in this inclosure of connective tissue, go unnsually thickened, has
not the nniformity of tint or of consistency which characterizes the plenro-
pnenmonia lesion. Itis firm and more manifestly hepatized in the center than in
the periphery. The lesion proceeds from the bronchus and not from the peri-
lobular tissne. In pleuro-pneumonia 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 canses 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 Ezna
bronchi, the scrapings of the hepatized tissue, contains neither ova, nor embryo,
nor worms of any kind,

An incision into the bronchi shows that the mucosa is inflamed, thickened, the
epithelinm more or less desquamated. The submucous tissue is always infiltrated
with sernm, acquiring sometimes considerable thiclkness. On the other hand,
thismuco-pus of the bronchi contains in abundance a short, ovoid, motile bacte-
rinm, which seems to be present to the exclusion of all other microbes. This
bacterium is also found in veritable pure culture in the h atized tissue, and
above all in the limpid serosity which distends the p&riiﬂhulm?]ljgmph SACE.

This single character suffices to demonstrate that the lesion in question is not
plenro-pnenmonic in nature. It is Ikmown that the pleuro-pnenmonia serum is
extremely poor in bacteria, and that if one collects it with precaution against
contamination from the infiltrated connective tissue septa it ordinarily is sterile.

I have quoted from this communication of Nocard’s, sinee it aroused
considerable unnecessary attention at the time because of its sup-
posed relation to a so-called specific cornstalk disease in this country,
and because of its resemblance to contagious pleuro-pnenmonia.

The cursory examination by Nocard showed it to be an aggravated
form of broncho-pneumonia associated with the baeteria 1 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. That
the virulence was quite high is shown by Nocard’s report of his inoeu-
Jation experiments. Mice, rabbits, guinea pigs, and even pigeons suc-
cumbed in less than forty-eight hours to small subentaneous doses of
the serum. A calf 8 months old and a ram of 2 years, which received
an intrathoracie injection of a little peritoneal exudate from a guinea
pig, died within forty-eight hours with fibrinous pleuritis and exnda-
tive broncho-pneumonia. It will be noted that Noecard describes these
bacteria as motile. This made it at first impossible to identify the
bacteria found by him and the pneumonia bacteria. This difficulty
was overcome by a study of one of Noeard’s eultures, which demon-
strated the identity of the organism as found in this eountry with that
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 cultures of the bacterinm found by
him tere sent to the Department and handed to me by Dr. Salmon for examina-
Hion on January 22, 1892, The bacteria were contained in pipettes sealed in the
flame. Two contained bouillon, the third the blood of a ggmﬂa pig which had
snccumbed to inoculation into the abdomen in eighteen hours. Of these one
bouillon culture and the blood were examined. : :

From the bonillon enlture, agar and bonillon tubes were mo_nulamﬂ directly.
The bouillon became faintly and uniformly clonded, and contained very minute
oval bacteria which were nonmotile, but which showed very active Wwhian
(dancing) movements. In the hanging drop onits edge the accumulated bacteria
show a Elst.incﬂy polar arrangement of the protoplasm. In the a.lﬁ&r tabe a con-
giderable number of isclated colonies appeared. They were round, slightly con-
vex, and of a grayish, partly translucent, appearance. The cunduusahnnlwater
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was quite turbid and became later on viscid. The bacteria in it appeared like

very minute cocci. ¥ . '
lel'ﬂhhit inoculated subeutaneousiy 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
Ieveales nlim'gﬂ 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 20, 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 virnlence on rabbits was made Februnary 18.
On this day a bonillon 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 honrs, respectively. The former had, in addition to a slight local
suppuration, an engorged spleen, dark liver, and cedematons and emphysematons
lungs. Many polar-stained bacteriain blocd and spleen. The lesions in the other
rabhit differed in that peritonitis was already well marked and the slizht 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.

Though contagious pleuro-pneumonia has been the objeet of inves-
tigation for many years, it is surprising that so little information of
permanent value concerning it has 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 comes to
make a decision as to the existence or nonexistence of this disease in
special cases. The most unfortunate thing, fo be sure, is our igno-
rance of the nature of the cause, but it would seem that the gross and
microscopie characters of the disease, all taken together, furnish
enough evidence upon which to base a fairly reliable deecision.

One of the means of enriching our knowledge on this subjeet 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 acecumulated on a permanent basis.
In other countries the prevalence of contagious pleuro-pneumonia
makes a sharp distinetion between it and sporadie 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 produced by each would in such cases
be indistinguishable.

It is not my objeet 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 sporadie, i. e., bronecho-pneumonia, in the
main, since.an accurate diagnosis of any case of lung disease will
depend upon the number of facts which ean be brought together on
the one side or the other.

The regions of the lungs affected serve as an important differential
character. Tt has already been stated that broncho-pneumonia begins
in the small ventral lobes and spreads thence by the aspiration of bron-
chial seeretions to the cephalic and the eaudal 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 pleuro-pneumonia the distribu-
tion is quite différent. In many easesonly one lobe is affected, usually
only one lung. So far as the writer's observations go the ]arg;ﬁ caudal
lobes are most frequently diseased, and the smaller lobes when at all
diseased are usually affected by contigunity or through the ageney 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 baecilli lodge in the majority of cases in the large
caudal lobes of cattle, sinee in these most primary foei are found.
There is thus a close similarity between the distribution of the lesions
in tuberculosis and in contagious pleuro-pnewmonia. Both have a
predilection for the main (eaudal) 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 eut 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 nsually of a dark or light red color, mottled quite uniformly with
pale grayish or yellowish dots which represent the eellular infiltration
within the minute air tubes and around them in the connective tissue
and the adjoining zone of alveoli. Only in certain cases upon which
I have already dwelt at length are interlobular changes present which
might lead to confusion. Contagious pleuro-pneumonia seems to affect
primarily the connective tissue framework of the lungs, secondarily
the parenchyma itself. There is present in all 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,
especially near their root, are sheathed with a zone of similar texture
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 leucoeytes as well as to
exudation of fibrin. These lesions, which seem to be characteristic of
contagious pleurc-pneumonia, mustbe distinguished from certain inter-
lobular changes which probably oceur later and are very much like
those I have described as oceurring in some cases of broncho-pneu-
monia. Wemay find cavities in the interlobular tissue wholly or partly
filled with fibrinous or gelatinous translucent plugs, precisely as in
broncho-pneumonia and probably due to the same eauses—emphysema
and stagnation of the lymph current and oceasional infection with the
pneumonia bacteria from the mouth and throat. .

Another feature of the changes going on in the coats of the vessels,
first pointed out by Klebs in 1841, is the plugging of the veins, due to
an inflammation of the inner coat. The disease process extends from
around the vein through the walls of the latter to the inner coat.

| Investigations Concerning Bovine Tuberculosis (Bulletin of the Burean of Ani-
mal Industry, No. 7}, p. 0.
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deposit forms on the diseased spots within the vein which partially or
wholly oecludes the vessel. It is a curious fact, first noticed by Klebs,
that the thrombi ocenr only in the weins, although the connective
tissue around the arteries is equally involved. The greater thickness
of the arterial coat may perhaps have something to do with this fact.
I have in vain sought for thrombi in the arteries accessible to ordi-
nary disseetion. These may, and usually are, filled with dark elots
after death in acule 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 parenchyma itself under-
roes.  We observe, for example, on making seetions 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 infaretion, and (3) an eedema or filling up of the
lung tissue with serum. The infarction is probably due wholly to the
plugging of veins. In all eases examined I have found a definite rela-
tion between the size of the infaret or blackish tissue and the size
of the occluded vein leading to it. The granular hepatization and
the dema are perhaps traceable in parf to the inferference with the
venous cireulation, in part to the plugeing and effacement of the in-
terlobular and perivascular lymphaties, 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,
edema, and hemorrhagic infaretion are all secondary changes due to
the disease of the veins and lymphaties which cause partial or com-
plete ocelusion of these channels. If this be borne in mind the varie-
gated eut surface of pleuro-pneumonia lunes will be mueh bhetter
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 conneective tissue
capsule. These sequestra are recognizable as such if traces of the
dead lung fissue 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 bae-
teriological and microscopical methods are in the present stage of our
information concerning the camsation of this disease of little use
excepting in the hands of the skilled pathologist, whose final decision
as to the nature of any bovine lung disease will be made from all
available characters, macroscopical as well as microscopical. There
are, however, several features in the diseased pleuro-pneumonie lung
E::Eh are readily detected after attention has been once called to

One of the most conspicuous features in a microscopic section from
a lung affected with acute pleu ro-pneunmonia is the presence of
infensely stained foei and lines. These lines, to whieh Prof. W. I
Weleh called my attention some years ago, are visible to the naked
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-remained for a time intact in a 10 per cent solution of caustic potash.
Later on they assumed to some degree the bizarre ouflines of the
myelin bodies of human sputum. There was apparently a peehl‘;ﬁ,’ off
of the external layers of the bodies, or a partial uncoiling. These
bodies have no diagnostic significance, for cells containing them may
be found in the lungs of healthy cattle, though in exceedingly small
numbers. By treating the fresh, healthy lung tissue with caustie pot-
ash to dissolve the cell protoplasm they can be oceasionally detected.
Most probably they are the result of a eerfain disturbance of the
nufrition 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. ; gl

The hepatization of the parenchyma in broncho-pnenmonia is read-
ily distinguished in microscopic sections, even with a hand lens, from
that of pleuro-pneumonia by its focal arrangement. Lach minute
bronehus is plugged with eell masses and around it is a zone of alve-
oli similarly occupied. In the hepatization of pleuro-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 pleuro-pnenmonia and
sporadic pneumonia, based on the Iung 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 Jrritant 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, eareful notes or
sketches being made of the lobes involved. Next in order come the
peculiar perivaseular and interlobular thickening and the thrombo-
sis of veins.! This leads to local necrosis of greater or less extent
(infarets), and finally to encapsuled sequestra if the animal should
recover. The different features of the hepatized and edematous
portions of the lung tissue should be earefully 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 eonnective tissue should be looked for and the nature of
necrotic tissue determined in ease 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 pleuro-pnenmonia, and that both kinds of lesions may
be encountered in the same lungs. Hence, great caution must be
exercised in expressing an opinion when only a small portion of the
lungs are presented for examination, because only that portion which
is affected with broneho-pneumonia may have been submitted,

As regards the value of bacteriological examinations, it is safe to
concede that if the pneumonia bacteria are generally disseminated
throughout the diseased lung tissue, and more partieularly in the
interlobular tissue, the disease is not contagious pleuro-pneumonia,
because in the latter the interlobular tissue becomes affeeted first, and

"Care should be taken not to confound mere clots with adhesive thrombi. In
acute plenro-pnenmonia, after death, the arteries are usually distended with clots,
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Fig. 8: Drawing of the cut surface of a lung affected with interlobular disease
{ulw%mlic preparation of case 1, page127). Thedense whitish bands, honeycombed
with eavities, are well brought out. The lung tissue itself was not hepatized.

(Natural size.) i :

Fig. 4: Drawing of the cut surfaces of a similar case (case 2, page 128). The cav-
jties in the interlobular exudate are quite large. Near the lower margin the
ountlines 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. 50, pages 122 and 132). The
cut surface isghown in the figure. The lymph }:-lngs which appeared in the inter-
lobular tissne are now surronnded by a yellowish layer of Pus corpuscles. Outside
of the yellowish zone, the grayish band adjacent to the lung tissue proper repre-
sents newly formed connective tissue. (Natural size.) ’

Fig.2: 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 cedematons, not hepatized.

Fig.3: The surface of the same lung, showing the filling up of the network of
lymph spaces under the pleura with noagulateﬁ lymph. The plugs formed are
easily removed after the pleural covering has been torn away.

Fig. 4: The cut surface of the main or candal lobe of the lungs from a case of
broncho-pnenmonia (lung No. 46, pages 123 and 132). The so-called ** marbling ” is
ﬁita conspicuous. Theinterlobular exudationecansing this marbling shows, along
its course, enlargements in which the Iymph plugs are in process of suppuration.
The absence of all thickening around the cut ends of the vessels should here be
noted. In contagions plenro-pnenmonia the thickening would appear there first.
Lung fissue proper hepatized. The fine mottling of the parenchyma due to
broncho-pnenmonic foci is quite distinet in some lobules.

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 isslit open at a
point whereit 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 lencocytes. The thrombus or leJug i3 shown partly
adherent. The great thickness of the wall of this vein is shown on the cut edge
below. Above, the large lug is shown completely oceluding the main stem of the
vein, The entire mass of this lobe was undergoing necrosis.

TWO VARIETIES OF THE TUBERCLE BACILLUS FROM MAMMALS.

The assumption that a pathogenie speeies, so called, does not contain
within ifself a greater or smaller number of varieties with which bae-
teriology tacitly started ouf about fifteen years ago has been fairly
well demolished up to the present time. Varieties have been found
among nearly all of those specifiec forms which have received a con-
siderable amount of attention. Kven the tubercle bacillus has been
drawn into the eircle of specific forms existing as varieties by the
work of Maffucei on tuberculosis in fowls. The sharp distinctions
between mammalian and avian tubereulosis 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 tuberele bacilli whieh he obtained from human beings
as well as from a variety of mammalia, Few investigations appear
to have been made subsequently with eultures 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 baecilli
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 1]!.‘51':
hn%a m01‘11:?!“)17:“glqilhchﬂﬁllm‘;c]m of the tubercle baeillus.

16 subject as 1t has been left by some recent writers seems 1 i
to the E:'{ISt_EI:H:E- of tuberele baeilli of varying virulence, w.vhicl'f [i}f}lut'llzlg
over the original chasm between the avian and the mammalian eul-

tures, and which tend to wipe out the specifie differ : -
two forms, p pecifie difference between these
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W. Kruse! gives the history of four cultures—one from Pansini
(Naples), isolated from tuberculous sputum after having been passed
through a guinea pig; one from Armanni, isolated in the same man-
ner; one from Sanfelice, 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 eultures failed to produce more than a
local disease in guinea pigs. In two out of twelve rabbits miliary
tuberculosis of the peritonenm was produced after intraabdominal
injection. Fowls were infected quite regularly by intraperitoneal
injections. These cultures are therefore regarded by Kruse as belong-
ing to the avian variety.

Pansini® isolated tubercle bacilli having the character of the avian
variety from a human being and from cattle after passing the tuber-
culous produets through guinea pigs. Pansini further finds that
avian bacilli may ocecasionally produce tuberculosis in guinea pigs,
and finally concludes that transition forms do exist.

Fisehel® 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,

Johne and Frothingham* have reported what appeared to be a dif-
fuse tuberculous infiltration of the mueous and submuecous tissue of
the intestines in a cow, quite different in appearance and histological
characters from those of the ordinary bovine tuberculosis. Unfor-
tunately, cultures did not sueceed and subeutaneous inoculation of
guinea pigs failed to produce even a local lesion. The authors are
thelined to look upon the case as an infection with avian baeilli.

From these citations it becomes evident, 1 think, that more study
of the tubercle bacillus is needed. I do not deny that the time spent
in such study may be regarded as wasted by those who, as it has been
recently epitomized, think that the fruitful disecovery of Koch has
exhausted itself in staining tubercle bacilli. However academic much
of this work may appear from this standpoint, it is incumbent upon us
to keep training and pruning the tree of knowledge without looking to
the right or left. I therefore have considered it worth while to com-
pare somewhat carefully two original cultures from two mammals
which presented not only a different behavior on blood serum, but
also in which the morphology and pathogenic characters showed cer-
tain well-defined divergences. The evidence presented is complete,
because both cultures were compared from the time they were isolated
and not after an indefinite period of growth on culture media. That
such a comparative study may be at least fruitful in raising important
questions the concluding portion of this paper will amply show,

185

The source of one of the cultures was an animal of the bear tribe
Nasuae narica). In this animal, which I saw the day after death
May 12, 1894), the tubereunlosis was apparently of intestinal origin.

A gland at the root of the mesentery as large as a goose egg was coll-
verted into a sac filled with a soft, viscid pus. The omentum was

' Ziegler's Beitrige, XIT (1893), p. 544,
g Deutscha'Mﬁgﬁﬁ;[ngmnaﬂ;{,{}é%g}. . %
iFortschritte der izin, p. 908, i
iDentsche Zeitschrift £. Thiermediﬁn, XXI (1893), p. 435 The Veterinary Mag-

azine, January, 1896.
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extensively studded with small tubercles, but the spleen and kidneys
were free from disease. The lungs were permeated uniformly with
tubercles, evidently of hematogenic origin. Uleers were reported as
having appeared on the animal before it died. The owner of this
animal, who had kept it as a pet, had succumbed to tuberculosis some
time before. It is highly probable that this animal had contracted
the disease from its master.! The culture was obtained as follows:

A partiele of lung tissue was removed and kept in a sterile dish in
the refrigerator until May 16, when an opportunity was found to inoeu-
late with it two guinea pigs by placing small particles under the skin.
The further history of these animals is given to illustrate the relative
virulence:

May 16, 1804, Nos. 174 and 175. Inoculated. i

July 26. No, 174 glm'iginﬂrl weight, 380 grams). Chloroformed two and one-third
months after inoculation. ] i .

Enlargement and caseation of kneefold, axillary, and Tetroperitoneal glands of
inoculated side. ‘Other glands, including cervical, bronchial, and retrogastric
glands, enlarged and firm. Spleen very large and containing multiple tnberculous
foci. Liver large, shows a small number of necrotic patches and many grayish
translucent fori. In lungs many grayish tubercles, some with necrotic center.

Angnst 29, No. 175 dies to-day, after three and one-half months, 2

In this animal the liver was extensively necrosed; the Eiﬂem affection less
marked. The lungs weredark red and contained a considerable nuamber 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 from eattle, 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 lungs,
spleen, and liver of No. 174, A month later none had shown signs of
life. On September 17, fifiy-three days after the inoculation of the
tubes, a lung eulture and a spleen culture showed distinet signs of
growth in one or more places, and the baeilli were found to agree
morphologically and tinetorially with tuberele bacilli

The cualtivation of this organism in two parallel series from spleen
and Iungs presented no special difficulties. On serum from cattle the
growth after the second generation was fairly vigorous. It developed
into a thin uniform expansion over the surface of the serum, which
assumed the appearance of ground glass. When the bacilli were
massed together with a loop the ‘mass had a distinet straw color. If
was neither dry nor very brittle. When it reached the condensation
waler it soon eovered this with a uniform membrane resembling tissue
Ppaper, and even pushed itself some distance above the fluid along the
walls of the culture tube. A period of two weeks was usually suffi-
cient for the full development of a culture. When the fifth genera-
tion was transferred to serum from the dog a very rich whitish growth
formed within two weeks,

In the earlier generations some tubes of serum wonld fail to favor
the multiplication of this bacillus, while other parallel enltures were
successful, In those tubes in which the growth remained restricted

' Dr. Frank Baker, superintendent of the National Zoological Park at Washin-
ton, D, C., who kindly brought the animal to the lubnratﬁ?-gg? thought that it could
not have been infected from meat or milk. It was received by him September 97,
1893, and it died May 11, 1804. Durin this time several other amimals of the same
spacies were osed to similar condifions, but this was the only ome to die of

mlgﬂrftﬂlnm : e also adds that it had been a special household pet, very familiar
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a diseoloration would appear by which the growth became brownish
in part. This discoloration is an indication of the death of the bacilli.

Transferred upon distinetly alkaline olycerin agar, a rather feeble
multipligation took place after the fourth or fifth generation. Multi-
plication on the surface of glycerin bouillon, af first very slow, be-
came after a few generations quite vigorous, The membrane formed
has a peculiar strueture. 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
spaces here and there. The entire membrane thus resembles heavy
lace in a general way. The rapidity of growth on alkaline glycerin
bouillon is shown by the following notes:

December 21, 1804, Flask inoculated by transferring a piece of membrane 4 to
b nm. ACTOSS.

January 8, 1895. Membrane now 10 mm. across.
January 16, 1805, Membrane now #5 mm. across.

Latterly this ‘‘lace work” on bouillon has attached to it very thin
papery membranes or expansions from 1 to 2 em. in diameter.

To test the pathogenic power of the pure culture, two guinea pigs
were inoculated on the right side subeutaneously October 31 from &
serum culture 29 days old (second generation of lung series). Each
animal received a quantity of the baeilli which could be held with a
small loop. .

No. 235. Male, weight 570 grams, inoculated October 31.

November 16. A healed scar at seat of inoculation. Snbeutaneons infiltration
one-fourth inch thick over an area three-fourths of an inch in diameter. Neigh-
boring kneefold glands as large as beans.

December 8. Pig evidently ill. Chloroformed.

Loeal uleer with cheesy base and tubercles around it insubentis. Right axillar
kneefold and retroperitoneal glands of same gide largely necrotic. Left glan
with necrotic foci. Spleen enlarged. All Malpighian bodies prominent. Liver
gprinkled with small necrotic spots. Lunngs contain many grayish tubercles, some
with necrotic center, Right cephalic lobe collapsed. :

No. 236. Male, weight 580 grams, inocunlated at the same time. :

November 26. Found dead. Local cup-shaped uleer with surrounding tuber-
cles. Right kneefold, axillary and ]'Etropﬁrituneal slands partly necrotic. In the
corresponding glands of opposite side minute necrotic foci. Spleen enlarged to
twicenormal size. Contains many whitish and yellowish specks. Liver sprinkled
with necrotic foci involving nsually a single lobule. Minute yellow focl in bron-
chial glands, but lungs not visibly affected. The death of this guinea pig was pre-
mature and probably due to some injury.

Two guinea pigs were inoenlated subsequently with the seventh gen-
eration of the serum culture from the lung series.

March 15, 1895. Guinea pig No. 953, male, weighing 510 grams, receives into
subeutis of one side a loop of the growth from a serum culture 15 days old.

March 28. A firm tumor about one-fourth of an inch in diameter at seat of inoc-
ulation. No enlargement of kneefold gland yet. . 3

April 12. Local lesion now a small concave ulcer with thickened border and
smooth dry base. Nearest kneefold gland the size of a bean.

May 30, Found dead to-day. Notes by Dr. V. A. Moore.) Liocally no ulcer,
but stbeutaneous infiltration with a sexies of caseous glln.qﬂs in kneefold and an
eruption of tubercles on peritonenm near site of inoculation. Spleen, liver, and
lungs affected; spleen very large. : 5 .

arch 15, Guinea pig No. 8534, male, weighing 370 grams, is inoculated in pre-
cisely the same way as NO. 303,

March 28. Local lesion as in 8358 Slight enlargement of kneefold gland.

April 12. Local lesion represented by a large, quite superficial, scab with very
little subjacent infiltration. v

April15. Found dead. Kneefold and axillary glands of inocnlated gide enlarged;
contain necrotic foci. qmall foci in glands of oppos te gide, in uew;ml and retro-
peritoneal glands. Spleen very large; contains necrotic Masses. Liver permea
with yellow masses of dead tissue. Stained seruim in thorax. Lungs congested.
A few gray tubercles in them.
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The source of the other eulture was a tuberculous bull. The disease
was one of long standing. It started in the lungs, and secondary
infeetion 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. 232 and 233 inocunlated.

November 28. 233 quiteill; chloroformed. On the inoculated side (right) a con-
cave nlcer with caseons bagse, Nearestglandslarge, necrotic, firm. Corresponding
glands of opposite side contain minute foei. §p19911 very large; contains large
areas of necrosis in addition to many isclated foci. Fully one-half of liver tissne
necrosed. Lunngs contain many gray tubercles; a few with necrosed ceuter.

December 1. No. 232 chloroformed. Lesions less advanced. Evwidence 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 tuberecle haeilli.

The further cultivation of these organisms upon blood serum was
attended with great difficulty. Only the feeblest inerease of the trans-
ferred bacilli eould 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 earry the culture beyond the second genera-
tion, which in itself was very feeble, I finally succeeded by returning
to the original eulture, removing some of the minute specks from the
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 he noti ced,
which was in fact made up of tuberele bacilli. Thereafter the con-
tinuance of the culture presented no special difficulties, although the
growth remained quite feeble as compared with the Nasua culture,

The sucecess in at last continuing the growth of the bovine tubercle
bacillus enables me to compare its virulence with that of the Nusua
(presumably human) bacillus directly on cattle.

The latter had already been tried, but with negative result:

November 19, 1894, A yearling bull (No. 208) was inoculated as follows: A
feebly clonded suspension of tubercle bacilli from a blood sernm culture of the
Nasua bacilli 19 days old was made, and this injected into the thoracic cavity by
Dr. Schroeder. 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

F;ill;;llldli‘ehmary =0, 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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They were about ene-half of a millimeter in diameter and each pre-
sented a small number of darker points, the necrotic centers of the
agglomerated tubercles. In each lobule there were twenly or more
such agglomerations visible on the eut surface. These tubercles were
made up of the usual embryonal connective tissue, with a decided ten-
deney toward nuelear disintegration. Giant cells were very rare.
Tubercle bacilli numerous. _

Sections of one of the mediastinal glands, which was quite large,
showed very many tubercles with eentral neecrosis 'En_all under way.
The tubercle bacilli were exeeedingly numerous, but giant eells very
rare.

Sections of liver tissue showed a few small tubereles provided with
one or more giant ecells. The bacilli were also very numerous.

In the kidneys there were numerous tubereular foci appearing in
the main in the eortieal portion, sheathing the minute arteries. Giant
cells were very rare, and tuberele bacilli enly occasionally detected.

In sections of the lower superficial cervical gland (shoulder gland)
anumber of agglomerations of tubereles were present, showing decided
cenfral necrosis. Giant cells were rare, but tubercle bacilli exeeed-
ingly numerous among the disintegrated nuelei.

The tubercle bacilli were thus most numerous in the lymphatie
glands examined and in the lungs, theoriginal 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 ease, as in the natural
disease, are evidently least able to resist the eneroachments of the
tubercle baeilli.

As regards the lung disease, T am unable to state whether the count-
less foei 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 hecanse miliary tubereulosis in a generalized
acute form seems rare in catfle. I have never seen a case myself.
It is probable that the number of baeilli injected are responsible for
this form of fhe disease, inasmuch as they appear to have overpowered
the animal before the mechanism of resistance and reaction could be
brought info play. This may also account for the general scareity of
giant cells, which embody the reactive power of the individual and
which are guite invariably present in the natural disease.

In view of this rather startling difference between the effect of the
Nasua and the bovine eulture upon cattle it may be elaimed that
possibly certain conditions may have favered the bovine bacillus—such
as pregnaney. While I am not inelined to lay much stress upon this
possibility, I hope that the inoeunlation experiment may be repeated
soon before the prolonged cultivation shall have eansed an attenua-
tion or modifieation of the original virulence.

The results of the comparative inoculations upon guinea pigs simul-
taneously with the eattle are also in favor of the greater virulence of
the bovine culture. Tt should be stated here that in testing the com-
parative pathogenie or invasive power of hacteria the most susceptible
animals are of least value. It is only in the more refractory animals
that differenees begin to appear which give us a better insight into
the degree of virulenee or into any speeifie tendenecies.

Nosua enlture.—May 3: Guinea pig No. 882, weighing 312 grams, mal i
subcutaneously 0.5 c. ¢. of a bonillon suspension of Egb&rgl b g]i? No. 330, weigh
' mﬁﬂiﬂ grams, male, receives the aﬂmaldusa. s

0. 382 was found dead on the forty-seventh day. The lesions did not vresent
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any marked peculiarities. Besides the local ulcer, the 1 h glands were
cheesy, but still firm, The spleen is very much’ eniar‘g:al:, iEﬁltmted, anlrlarliga.BE
necrotic patches. Liver almost entirely mecrosed. In both lungs a moderate
number of tubercles, some with necrotic center.

No. 883 was chloroformed on the fifty-fourth day. The lesions were much less
severe, but more advanced, some lands having disintegrated foci. Liver with
irregular sarface; necrosisslight. Spleen extensively involved. Lungs contained
a moderate number of tubercles, as in No. 382,

Bovine cutlture,—May 8: Gruinea pig No. 854, weighing 312 grams, male, receives
0.5¢. ¢. of abouillon suspension of tubercle bacilli subcutaneonsly, No. 885, weigh-
ing 840 grams, male, receives the same dose,

No. 354 died on the thirty-ninth day. The disease appears on the whole much
more intense than in the preceding cases. The spleen, liver, and lungs are severely
involved, the local ulcer large.

No. 885 died on the thirty-first day with nearly the sama lesions, but less pro-
nounced, probably because the digease had run a more rapid course.

_ Without insisting too much upon these inoculations as indicating a difference
in degres of virulence, I still think that in these cases this difference was mani-
fested both by the different life period after infection and the lesions, Thus:

No. 382 ( Nasua culture) lived forty-seven days.

No. 383 (Nasua r:.uli:urﬁz’ chloroformed on fifty-fourth day.

No. 384 (bovine culture) lived thirty-nine days.

No. 885 (bovine enlture} 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. The
bovine and the Nasua bacilli had been eultivated on the same sub-
strata, in the same thermostat, and the cultures simultaneously
renewed every two or three weeks.

On March 20, 1896, cultures on dog’s serum, inoculated March 4
and now presenting quite a vigorous growth, were used to make sus-
pensions in sterile bouillon. The suspension of the bovine baeilli
consisted of very minute particles, that of the Nasua culture of some-
what coarser clumps which it was impossible to reduce.

Rabbit No 2, wei hin%i,ﬂut- grams, received 0.75 ¢. c. of the Nasud suspension
into an ear vein; rabbit No. 3, weighing 2,278 grams, received 0.5 c. . of the bovine
suspension into an ear vein. The latter was found dead on the sixteenth day,
although not manifestly ill beforehand. There was an exquisite embolic tuber-
culosis of every part of the lungs. They were densely stu ded with tuberculous
foci, varying in size from mere specks to irregular patches 2 to 8 mm. in diameter.
Generalized tuberculosis was manifested by the presence of small foci in the
knee fold and axillary glands and in the kidneys. The spleen was four or five
times the normal sizeaparmeated with grayish specks, probably enlarged Mal-
Piﬁh‘]ﬂﬂ bodies. The liver was large and pale, with a faint yellowish mottling
indicative of fatty degeneration. : :

Rabbit No. 2 remained active until the fifty-fifth day. when it was phlomfm*meﬁ
to close the experiment. The only traces of any tuberculous foci found after
some search were a minute tubercle on the lateral edge of one of the left lobes, a
second 1-mm. translucent tubercle, and a g'ru;,rlsh hepatization of the extreme tip
in o small lobe of the right lung. This focus Was only 2 mm.in diameter. No
traces of disease in other organs. Much adipose in abdomen.

The guinea pigs imoculated at the same time were adults weighing about 500
gramns which, as a rule, show considerable resistance to tuberculosis as compared
with younger animals. 1 shall not enlarge upon this part of the BI]JEI_'E.DJ?JI;E
although the antopsy notes present suggestive features. All the guinea pigs
been used sometime before to test the strength of diptheria antitoxin.

Guinea pig No.176 received 0.5 c. C. of the bovine suspension, subcutaneous.
Guinea pig No.171 received 0.2 c. c.of the bovine suspension, intra-abdominal.
Guinea pig No. 102 received 0.75 ¢. C. of the Nasua suspension, subcutaneous.
Gruinea pig No. 150 received 0.3 ¢. c. of the Nasua suspension, _mtl*_a.-a‘hﬂ__-::-mmal.

No.176 chloroformed on the fifty-fifth day. Very extensive invasion of the
lymph glands, lungs, and spleen; liver large, mottled with gray. !

No.171 died on the thirty-third day. lxtensive tuberculosis of peritoneum,
liver, and lungs. W

o) A2 died on the thirty-seventh day. Marked emaciation. Tuberculous

changes of liver and spleen slight; lungs free.
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No.150 died on the forty-second day. Moderate tubercle eruption on perito-
nenm; spleen and liver only slightly affected. Lungs contain many minute

tubercles.

The discrepancy between this and the preceding inoculations on
guinea pigs is only apparent. In the Nasua animals the internal
changes were comparatively slight when compared with those of the
bovine cases. Theearly 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 shows as
before a greater invasive power toward guinea pigs, coupled with 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 striet unanimity upon the lowest thermal death point of tuber-
¢le baecilli in milk. The greater resistance of the bovine bacilli to
the bleaching action of ILSO, leads me fo anticipate a greater vital

tenacity of these baeilli toward heat.

MORPHOLOGY.

Nothing has thus far been stated concerning the morphology of
these bacilli. This is discussed most easily by comparing them with
each other. '

Cover-glass preparations from parallel cultures were prepared by
staining them for five minutes in earbol fuehsin and immersing them
for about thirty to forty-five seconds in a 10 per cent (vol.) solution of
sulphurie acid.

In serum cultures of the early generation about 2 weeks old the
Nasua baeilli were quite uniform in size, about 2 # long and slightly
curved. In eultures 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.
They were also longer, fully 3 u at this time.

On glycerin bouillon cultures 3 weeks old the baeilli were perhaps a
trifle larger than those on serum. Some were irregular and contained
occasional bodies more deeply stained.

The bovine eulture presented some features quite different from
those of the Nasua culture. In cultures about 2 weeks old the baeilli
taken from the condensation water of serum tubes were nearly straight
rods, not more than 1 to to 1.5 g in length and about as thick as the
Nasua bacilli. Many baeilli were swollen in the center or at one end
and approached oval cocei in appearance. Degeneration was mani-
fest. In the original culture from the guinea pig 2} months old the
bacilli appeared now 2 to 3 u long, They were quite thick, not dis-
tu}gu%slzahle rez{ﬂily from the Nasua bacilli. 1

n later parallel cultures the morphological differ -
hagi l:rzu:-m deﬁﬁeﬂ and therefore mnrg atri%ing. RN

ultures on '?g’ﬂ serum started October 12, 1895, were examin
November 2. These cultures represented the eleventh of the l]GVi;::g
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reetly through guinea pigs. He tacitly regards these as identical with
those isolated from man and other mammalia, and we have no reason
whatever to doubt his observation or judgment on this subjeect.

Kruse and Pansini, already quoted, deseribe what appear to be
avian baeilli isolated from eattle.

Observers everywhere have experienced great difficulty in obtaining
cultures of tuberele baeilli from man and animals. Only oecasionally
have they been successful. This may be aseribed either to want of
skill in observing the precise conditions necessary in eultivations or
else to an initial differenee in the baeilli themselves, in virtue of which
some are cultivable, others not. I am inelined to the second explana-
tion, namely, that baeilli differ. The eultures which T have deseribed
demonstrate this in an unmistakable manner. Unless this were so it
would be diffieult to explain why, in bovine eultures made in 1886, T
should have obtained cultures from two organs of the same guinea
pig, and why this same thing should have happened in the Nasua
eultures. And yet in spite of very numerous efforts T have obfained
during the past eight years only these two cultures from guinea pigs
whieh had been inoculated with tuberculous tissue from eattle. It
would appear from the bacteriological standpoint that slightly differ-
ent races of tubercle baeilli have been obtained from eattle. It is,
however, not possible to determine definitely whether or not some of
the easily cultivated and more or less attenuated baecilli were respon-
sible for the disease proeess and not aecidentally presemt. Buf any
tabercle baeilli isolated from eattle which did not produce tubereulosis
in guinea pigs should arouse our suspicion, sinee tuberenlous tissne
from eattle has always produced a generalized disease in guinea pigs.

It is difficult to assign any trustworthy value to differences mani-
fested on eulture media where the length of time during which the
bacilli have been subjeeted 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 peeuliar adaptation
which the tuberele bacillus undergoes. Thusthe baeilli obtained from
Dr. Trudeau failed in a number of trials to grow upon blood serum,
while the Nasua bacilli in parallel eultures did just the reVerse-—grew
well upon beef and dog’s serum, but very feebly on glyeerin agar. This
difference might be eonsidered sufficient to establish a variety, but I
believe that it is due to the slow adaptation to certain culture media
g:rgfa‘;_-{egy which the power to grow on other media (blood serum) is

i 2

This may perhaps account for the difference observed by Trudean
between two eultures.! Ome eulture had been isolated by him
from the lungs of a case of miliary tuberculosis and had passed
through three generations only. The history of the other eulture was
unknown, but it was regarded as an old one. The first culture grew
typically upon glycerin agar in the form of dry scales and abun-
dantly upon potato. The growth of the second upon glyeerin agar
had the consistency of thick eream. Upon potato it failed to grgw.
Eél;: failure may have been the result of slow adaptation to glycerin

If we were to take as guides the hehavior of the earli
tions of tuberele baeilli toward different carefully anﬂeﬁﬁnigfiﬁla;
prepared substrata, some important facts might thereby be gathered
- on the different degrees of saprophytism manifested by the tubercle

'Proc. N. Y. Pathol, Society, 1800, p. 75,
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bacillus, That such degrees exist is demonstrated by the two cul-
tures I have deseribed, It may also be read between the lines of the
writings of others. Thus Weyl describes a successful culture on glye-
erin agar direetly from the tuberculous spleen of a dog.! Kitasato
obtained cultures on the same medium direetly from sputum which
grew 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 Perlsucht to empha-
sizo a difference which is perceived by the naked eye. The nodular
affections of the serous membrane strongly reminds one of affeec-
tions due to animal parasites. Next comes the predilection of the
disease for lymph glands, as in tuberculosis of infants and children.
The lung tissue is in many cases intact, so also the intestines, though
the bacilli have evidently passed through them to the associated
glands.

In the bovine disease,® the lung disease starts as a rule in the large
caudal lobes, those in which we might suppose the tubercle baeilli to
be deposited most easily. In the human adult the cephalic lobes in
which we might suppose the fewest bacilli to be deposited are most
commonly the seat of the disease. Any catarrh of the air tubes does
not precede lung infections in cattle, although this is started up after
the tubereles begin to bulge into and partly ocelude the lnmen of the
affected air tube. The tubercle bacilli of cattle are furthermore not
inclined to multiply in the catarrhal secretions of the air tubes or the
bronchiectatie 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 the
bacilli in human tuberculosis. In fact, it would seem that with the
continued opportunity afforded by the human tubercle bacillus to
multiply in the products of cavities and air tubes practically shielded
from any adverse influence of the body cells, and the opportunity
which sueh baeilli have of being transmitted and producing disease
in others, varieties of baeilli might arise requiring special conditions,
such as bronchial catarrh, for their successful location and further
multiplication.

Differences between human and bovine tubercle baeilli might thus
be predicated from the differences manifested by the disease process.
Any claim which maintains that this difference is due to soil and not
to the bacilli is one-sided, because it overlooks the biological fact that
the effect is mutual and that change of s0il or environment means in
ihe end modification of the organism and the formation of varieties.
The great sensitiveness of the tubercle bacillus to change of media—
the diffienlty in getting an artificial growth started—signifies that the
transmission of certain bacilli from one species to another might
encounter obstacles still greater than in {he culture tube. Again, the
tubercle bacillus is properly regarded as a parasitic organism, rather
highly specialized toward an intracellular existence. It is a well-
known law that the more specially fitted to certain environments the
organism the less likely is it to suryvive or take root outside of those

'Cautra]blfﬂ.tt fiiBnrkteriu%&gie, VI (1880), p. 689.
2 Zeitachrift f. ieme, XI. 5
#Theobald Smi gl‘:“:tudiea in bovine tuberculosis. Bulletin No. 8, Bureau of
Animal Industry, U. 8. Department of .!%.Fﬂﬂultum (1804), pp-88-126.

4In glancing over the recently published report of the royal commission on
bovine tuberculosis, I noticed that McFadyean has made the same ohservation.
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conditions. This is particularly frue of protozoa. Thus the h@ma-
tozoa of malaria fail todevelop in lower animals. Those of Texas fever,
though extremely virulent to cattle, are harmless to other umnm}ﬁ.
The same may be true to a less degree of the tuberele bacillus. Vir-
ulence toward one species in such organisms is no criterion of ifs
invasive power toward other species. This must be det.{:rmiqml
experimentally 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 infaney is due to
infeeted milk is urged from many quarters, and much perturbation in the
public mind has been caused by it. Ihave endeavored to trace inthe.
recent literature of this subject some evidence for or against the claim.
Kossel! reports upon 22 cases of fatal tubereulosis in which the lung
infeetion 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 foei were found in the bronchial
rlands in 10, in the mesentrie glands in 4 eases. 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 opportunity for
food infeetion as milk. Kossel does not even toueh 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 tubereulosis, for a diseussion of thissub-
jeet would lead too far, but to eall attention to the necessity for more
information along the following lines:

(1) The existence of races of tubercle Dbacilli (both human and
bovine). -

Eﬂ; The identity or nonidentity of bovine and human tubercle baeilli.

3) The effect of bovine tubercle bacilli on man. This problem
could be attacked by cultivating baecilli from a ecase 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.

_(58) Any existing differences between the disease produced in early
“life by human and that presumably due to bovine tuberele baeilli.

It seems to me that the time has come for the medieal profession to
probe this subject of milk infection more thoroughly, and for this
purpose clinical, pathological, and baeteriological workers must unite
in order to be successful.

NOTES ON THE EVOLUTION OF HOG-CHOLERA OUTBREAKS.

T'he restoration of the normal virulenee of pathogenic baecteria,
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-prod ueing power, a long step in
gg;ililtce would be taken toward rational means of suppressing their

< :

3 ! Elg.eber Tuaberkulose im frithen Kindesalter. Zeitschrift f. Hygiene, XXI (1805),
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with the usual characters of the disease (large spleen, necrosesin liver
diseoloration of heart muscle) as a result of the injection, pure and
simple. In Nos. 8 and 9 the subecutaneous inoculation sfill 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
worlk from January 8 to March 22. During this period of three and a
half months the bacillus was grown on agar. IFurther experiments
were interfered with by my removal to Boston,

The second point worthy of noteis the persistence of the hog-cholera
baecilli 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
eases 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 inoculation. 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 inferesting point brought out in this series is the
penetrating power of the bacilli after they have been placed under the
skin. In Nos. 8 and 9 the injection, though subeutaneous, was fol-
lowed by the dissemination of the hog-cholera bacilli into spleen and
liver, where they were found respectively fourteen and twenty-four
days after inoculation. This penetration ig still more striking in the
ease of a rabbit [No. 115] fed with cultures from No. 11. The tem-
perature of this case was not taken, but it appeared to be in 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 baeilli.?

The principle which it has been my object to apply in this investiga-
tion is fo incite a modification of the hog-¢holera bacillus by a prolonged
though frequently broken sojourn in the tissues of the rabbit and in
intimate relation with the cell and other forces operative against the
intruding bacteria. Up to the twelfth of the series, where a marked
inerease of virnlence was first observed, the bacilli had been in the body
of rabbits for an aggregate period of one hundred and eighty-six days.
The presumption was that this intimate contact between animal tis-
suesand baeteria wonld strengthen in the latter that unknown element
which we call pathogenic power, and this presumption has been suffi-
ciently established by this series of inoculations.

Basing ourselves on the facts presented in the foregoing pages we
may construet a theory as to the evolution of an epizootic from insig-
nificant beginnings. In the case of the attenuated hog-cholera bacillus
in rabbits all that would be necessary is a transference of bacteria
from the body of one rabbit to another. This transference is possible
because in the mild nonfatal disease in rabbits the hog-cholera bacillus
localizes in the follicles of the appendix of the cecum, less frequently
in Peyer’s patches. Thence a discharge from the occasionally uleer-
ated follicles may set some bacilli at liberty, which, gaining entrance
into the body of another rabbit with the food, may continue the series
toward a final epizootic explosion.®

I These were identified with the microscope and by the formation of a character-
istic membrane not seen in cultures of other hog-cholera ot of colon bacilli.

¢ A (ischarge of bacilli from the liver takes place re§ulur}3' in the acute fatal
form of the inoculation disease in rabbits. ‘Whether the localization of the bacilli
in the follicles of the intestine is de wendent on this discharge of bacilli from the
liver in mild cases I am not prepared t¢ state.

o e e
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It is not to be inferred that any explanation of the development of
pathogeni¢ from nonpathogenic bacteria is hereby offered. In what
manner such an organism as the hog-cholera bacillus acquired its
power of penetrating inte and multiplying within the animal body
and producing disease is as difficult of explanation as the appearance
of species of higher plants and animals. The view here [}I‘EEEHl‘l_Eﬂ
simply 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 eonsiderable 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, fo suppress them wherever they may be supposed to exist, but
simply to turn our attention to the animals. This theoryis acted upon
in all attempts at preventive inoculation where the animal body is
artifieially prepared for the attack of the disease germ. The results
of such preventive treatment vary with each new disease germ. For
hog cholera there is little hope of ever gaining any clear insight into
the operations of vaceines owing to the frequent oceurrence of two or
more different disease germsin asingle outbreak, and until more definite
knowledge 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 we bear in mind that domesti-
cated animals are bred in such a way as fo produce a certain result,
and are thereby made fo a certain degree abnormal, it is evident that
natural selecfion ean not help us ouf, 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 baecillus. Limiting ourselves to this disease as the
greatest scourge of swine, we may make several deduetions:

(1) The chief carriers of the infection are the swine themselves.
This disease having its chief seat in the intestines, a discharge of
baeilli from the uleers 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 earried over in
the herd until a new suseeptible generation of young swine appears to
continue the losses. Outbreaksoccurring withoutan y traceable impor-
tation of infection from without are very probably due to latent infec-
tion in 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 enawed 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 bowels subsequently.

(3) Preventive inoeulation with living cultures may disseminate and
perpetuate the disease, because the attenuated vaccinal cultures may
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permeated with rolling elouds of smoke. This difference in the appear-
ance of the fluid at rest and in motion is probably due to the pro-
nouncedly rod-like shape of the baeilli, and is almost diagnostic of the
purity of the culture. The clondiness after some days becomes less
marked as the bacilli settle to the bottom. Here a viseid, ropy 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 baeillus corresponds closely in its effect
upon animals with that of rouget (swine erysipelas) and mouse septi-
caemia, as desceribed by former observers, and nonew facts are brought
to lightin these studies. The detailed resultsof inoculations are given
in subsequent pages, and a brief summary is all that is necessary here.

Two gray mice which received subeutaneously about 0.06 e. ¢. of a
bouillon culture died in two and two and one-half days, respectively,
after inoculation. Baeilli numerous in the organs, oceasionally within
eells in elumps. :

Of three pigeons inoeunlated subeutaneously with small doses of eul-
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 varied somewhat. In all, however, there was evident
a marked phagoeytosis in the blood and the liver.

Besides these quite susceptible animals the rabbit appears some-
what less so. One rabbit inoculated subeutaneously with a bit of
infected tissue dies in seven days. A second animal inoculated sub-

‘cutaneously with 0.18 . ¢. 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 sifs quietly in its cage and fails to arouse
attention by any unusual symptoms.

The lesions found at the autopsy are characteristic 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 cmeum,
but in this animal the greatly retarded disease was evidently favored
g;g,r ? peculiar hemorrhagie condition which results from a restricted

iet.

_ The inoculation of swine-erysipelas baecilli into pigs by European
Investigators has failed in some cases to produce disease, while it has
succeeded in others. In the following attempts it also failed to pro-
duce any disease: :

November 14, 1894, Pig No.154, male, grade Berkshire, about 6 weeks old, and
:ifl:ghmg 15 pounds, receives subentaneously 1 c. c.of a bouillon culture 24 hours

No.155, of the same breed and age, receives 5 c. ¢, of the same culture.
In neither was any elevation of temperature noticed during the week following
thﬂn:ectmn.
other pig (No.156) of the same age and breed was penned with these for th
gur]gnﬂa of noting any transmission of isease that might subsequently take p‘{ﬂ,ce?
n November 17 it was removed and fed with the viscera of one rabbit and several

pigeons which had succumbed to inoculati i i : :
was without effect. ation with this bacillus. The feeding
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. Gelatin stab from kidney with delicate platinum needle.
. Agar slant with loap of blood.

#. Bouillon with loop of blood.

On the following day only 4 and 5 show development.

On the second day the colonies in 4 are more distinet. They are from 1 to 8 mm.
apart, scattered over the inclined surface. The other tubes remain sterile.

In seetions of liver tissue hardened in corrosive sublimate no lesions were noticed.
In sections of a kidney the an’g lezions were traceable to the glomeruli, man{' of
which were gomewhat retracted and the space between them and the capsule filled
with an amorphous grannlar substance. .

November 14, At the same time with the preceding rabbit No. 231 (male, weigh-
ing 8% pounds) received into an ear vein the same ﬁuautity from the same culture.

November 15. Temperature above 106° F, (record lost).

November 16. 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.

-]

GENEERATL SUMMARY.

The baecillus deseribed 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. Iowever, 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. Thisis made elear by the history of the investigations. In 1878
Koch described a mouse-septiceemia bacillus obtained from putrefy-
ing blood. Some years after a baeillus almost identical with it was
found as the cause of an infectious swine disease (swine erysipelas,
rouget, Rothdauf'). The two bacilli were naturally enough regarded
as quite distinet, 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 sligcht distinetions based on eultural
characteristies by which the mouse-septicemia and the swine-erysipelas
bacilli have been distinguished are too unstable, too readily modified,
and too easily influenced by the eulture medium to be of much value.
This is shown in the preceding pages, where a slight difference in the
reaction of the nutrient gelafin is deseribed as leading to a wholly
different appearance of the growth. It is probable that both baeilli
are one and the same, and that a difference in the degree of virulence
of baeilli from different sources aceounts for its capacity or incapacity
to procuee epizootics among swine.

Whether the bacillus deseribed is the cause of much disease in this
country is not known. Diseases deseribed as swine erysipelas by
European writers have not come directly to our notice, although they
may have prevailed without being recognized at the time. This is the
!I;h]r(l_tllﬂﬁ 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. V., A. Moore.? The present;
culture seems to be identical with it if we except a greater virulenee
toward rabbits. It is not improbable that this bacillus may gain
enough virulence to produce epizooties, if such is not already the case
and that in endeavoring to trace the causes of swine diseases g search
for the swine-erysipelas bacillus should not be neglected.

1 See also Bulletin No, ﬁ,_Buiéatt of .:lnimal In-ﬂuatrv 3. 91
*The Journal of Compar, Medicine and Vet, Archivhé,llaé, p- 333,
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been found in some cases in such immense numbers that the mucus of
the stomach seemed to be blood stained, while at other times but few
were present. I found that the measurement of the ova within this
worm (36 st by 60 ) corresponded closely with that of the ovum found
in the liver. The latter was a trifle larger, but this may have heen
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 hiemin
erystals, thus proving that the coloring matter of the worm was derived
from the blood of the host. The aceidental 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 finally lodge in the intralobular
capillaries, appear to be the simplestand most consistent explanation
of the lesions described.

The other lesion of the liver in swine which is very prevalent in
different parts of the country has been referred to the presence of
Stephanurus dentatus by several writers who have seen the worm in
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 fracing the
canse of the peculiar selerosis 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 in being filled
with oval bodies measuring 6.3 ;t by 9 g 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 Stephanuwrus dentatus or of some other organism I am unable fo
state. Subsequently I found a nearly adult specimen of the lard
worm in a large selerotic focus. The precise relation which this worm
hears to these multiple lesions in the liver does not appear to have
been worked out. It seems probable that the female may gain 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 subsisting
conditions. This hypothesis would account for the great variation in
the extent of the liver lesions, which range from a faint bluish spot
under the capsule to a dense, whitish sclerosis or thickening of the
connective tissue framework. It would also account for the absence
of any traces of theinvading parasite in most foci and the presence
of large (adult) worms in a few. _

In cattle the writer has noticed two kinds of foecal lesions, one rep-
resented by small, firm, yellowish foci, the other by large dark spots.

The lesions of the first class might be mistaken for miliary tuber-
culosis by those not acquainted with their structure. They oceur as
isolated yellowish dots goattered thronghout the entire organ in some
enses. In others their number is much smaller. Their diameter
ranges from one-third to one-half of a millimeter (one seventy-fifth
to one-fiftieth of an inch). ey

They are made up of a rather dense mass of cells, which is not
sharply demarcated from the surrounding normal fissue, but which
sends lines or rows of cells situated within the intralobular capillaries

P AFIRIS PPS——
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seasons of the year. In January (1595) I found the mesenterie glands
of a eow from Pennsylvania invaded by Linguafula to such an extent
that every gland contained twenty or more individuals. In this case
they were also seen on cut surfaces of the liver, but their exaet loca-
tion could not be made out owing to their rapid movements. The
lesions in the mesenterie glands were such as to suggest the theory that
the Linguatula found in them is also the eause of the brownish liver
spots. They are found in small cavities of these glands embedded in a
brownish soft mass which is composed of débris of the gland tissue. No
inflammatory reaction appears to accompany these parasites. This
may oceur later, however, and in the bulletin referred to the writer
has made these parasites responsible for the earthy and caleareous foei
not uncommon in the mesenterie glands. Inasmuch as the intestinal
walls contain similar foei caused by round worms ((Hsophagostoma),
some of these may perhaps find their way into the mesenteric glands
to produce similar lesions there. If so, Linguatule is probably not
responsible for any of these earthy foei, since the lesions produced by
the same parasite ave 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 produetion 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 equilibrium in a
eertain 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
ean not be detected in the mesenterie glands, my theory naturally falls
to the grounnd. The arrested development theory of Kitt can not,
aceording 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
glanders. These have been rather carefully deseribed and figured
by Kitt!, who discusses their structure and the points of difference
between them and nodules due to the glanders bacillus. Only one
instance has come to my observation. A large portion of the liver 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. _

Viewed from the surface the liver was densely speckled with grayish
or grayish-yellow dots from one-fiftieth to one-fifth of an inch apart.
The smallest dots, one-third of a millimeter (one seventy-fifth of an
inch) in diameter, are barely visible as grayish, translueent spherical
bodies having a central yellow nucleus. They oecur chiefly in small
groups or agglomerations. When the liver is incised these bodies are
found equally numerous throughout its substance. When the finger
ig passed over them they impart a distinetly shot-like sensation to it
When crushed between glass slides all those examined were made up

! Die kalkig-fibrosen_Knotchen der Leber und L des Pferdes und deren
Unterscheidung von Rotzlmotchen, Monatshefte f. Thierheilkunde, IT (1801),
p. 433, See also Olt, Archiv. f. wiss, Thierheilkunde, XXI, p. 852.
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whitish interlobular bands was made up of dense conneective tissue
containing but few nuelei, gpindle-shaped in form. The dengity was
in fact so great that sections were cut with great difficulty. Embedded
in this new stroma were numerous quite narrow branched cellular
structures resembling small bile duets. In a thick section they pre-
sent the appearance, under a low power, of artificially injected vessels.
They 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 cireumseribed
areas., Examined with a hand lens, the sections show great variation
in the size of the lobules, some being very small, almost obliterated.
The invagion into the lobules may be traced in several stages from a
simple inerease in the interlobular connective tissue nuclei with or
without a rearrangement of the normal trabecular grouping of the
hepatie cells to the complete substitution of dense connective tissue
‘for the parenchyma.

In sections from one portion of liver tissue numerous intralobular
cell foei were noticed. These were found associated in a few instances
with typieal 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 toexist 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 in the
eighth and ninth annual reports of the Bureau of Animal Industry,
page 371. All that seems to be known of the disease is that it occurs
on the alluvial plains lying on either side of the Missouri River and
that it has been ascribed to aweed called rattlesnake weed ( Crofalaria
sagittalis).

It is not my intention to discuss this disease, as it needs further
study, but to deseribe certain lesions in the liver of one ecase which
are distinetively eirrhotic in character. Dr. Schroeder brought with
him tissues from two animals hardened in Miller’s fluid and in 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. The
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 aleoholic 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 in sections of hardened tissue
may for convenience of description be ranged under three heads:

1) Cirrhosis; i. e., inerease of the interlobular tissue.
2} Hypertrophy of the liver cells and cell nuelei.
3) Pigment deposits. _ : ’

The hyperplasia of the interlobular tissue appears to be quite uni-
form throughout the section. The interlobular space is widened into
dense bands between 0.15 and 0.3 mm. in thickness.! The newly

' Tn sections from a normal liver the interlobular tissue was recognizable only
by the presence of the vessels and the epithelium of the bile ducts. The greatest
diameter of the normal interlobular portal branches was but 0.1 mm.
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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. Unfortunately,
very few cases from each were examined, and in four instances these
were the last fowls to die. The 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-

dueced by means of the specifie organism isolated from the organs of
these fowls.

OUTBREAKS REPORTED AND FOWLS EXAMINED.

I.

April 7,1894. A dead fowl was received from Mr, S., who resides
near the eity 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. Ile was requested to notify us if the
disease eonfinued 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 about 2 years old. She was in good flesh,
The liver, sglean, kidneys, and lnngs appeared to be normal. The erop contained
a considerable guantity of dirt, kitchen scraps, and other food. In the abdominal
eavity 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, Tubes of agar and bounillon were inoculated from the liver and blood.
On the following day these contained ﬁra cultures of a nonmotile organism. It
differed from the bacterium of fowlcholera, although it was fatal to fowls, pigeons,
rabbits, guinea pigs, and mice.

IL.

Angust 8, 1894. A dead fowl was received by express from Mr. 8.,
of Tackett Mills, Va. A postal eard 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 genunine 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 loss of flesh, The organs were
somewhat discolored from post-mortem changes. The liver was fatty, the kidne
yellowish 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 %memsh
and semiliquid in consistency. Mucosa of the cloaca had a yellowish color,
Cover-glass preparations from the blood and liver contained very few rod-shaped
bacterin. Tubes of bounillon and agar were inoculated from theliver. The follow-
ing day these contained pure cultures of a bacterinm_ which upon subsequent
study was found to be identical with the bacterinm gbtained in the fowl examined
from the first outbreak.

IIT.

In August, 1894, while engaged in other investigations, Dr. Theobald
Smith had the opportunity of examining a fowl which had died in a
supposed outbreak of fowl cholera on Block Island, Rhode Island.
The fowl died August 13. It was kept on ice until August 15, when
it was carefully examined. It came from a flock of about seventy
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V.

December 10, 1895, Mrs. I3., residing near Overlook Inn, near Wash-
ington, reported the loss of several fowls from a disease which she said
was not cholera, The fowls usually died suddenly, but occasionally
they were sick for a few days. It was the exeeption for them to have
a diarrhea. She brought with her for examination a fowl that was
found dead that morning. On the following day Dr. C, IF, Dawson,
of this laboratory, visited the infected locality. Ie reported that the
poultry were 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 theliving 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
earefully examined.

Fowl No. 6. Fowl brought to the laboratory by Mrs. B. December 10, It was
reported to have been sick for geveral days. Mucosaabout 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 dunodenum and colon were hypersmic. Kidneys pale, In
normal, Heart muscle pale and the heart cavities contained very little blood.
Cover-glass preparations of the blood showed many lencocytes. Cover-glass

reparations from the liver, blood, and kidneys revealed the presence of very

ew elongated bacteria. Pure cultures of a short bacterium wit 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 Dbeen well until it was found
dead., Body well nourished. Comb normal in color. Liver a-light’l&" enlarged,
reddened, mottled with grayish or yellow areas. Intestines appeare to be per-
fectly normal, No evidence of diarrhea. Lmngs normal. Heart pale and con-
tained very little blood, In the blood there weremany 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 liver, and blood
exhibited a considerable number of bacteria singly, in pairs, and in clumps. They
nsually presented a light center with a deeply stained periphery. Pure cultures
Were nﬁ)tainerl from the liver and heart blood.

Fowl No. 8. This fowl was found dead December 11, examined December 12.
Body well nourished. Liver swollen, reddened, and mottled with punctiform
hemorrhages. If 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 lencocytes.
Spleen 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 the other three
is not explained unless the continuous low temperature had killed it.

THE SPECIFIC MICROORGANISM.

Baeteriwm sanguindariim sp. nov.

This organism was partially deseribed in 1895 in connection with a
brief report of three outbreaks of the disease from which it was
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The organs and blood of fowls dying from the inoculation disease
contained comparatively few bacteria. This was shown in the cover-
elass preparations and also in eultures, TFrequently the inclined sur-
face of agar rubbed with 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 which died
from feeding upon eultures than in those inoculated intravenously.

A series of fowls inoculated intravenously with pure cultures.

Fawl Date of

—— e -

No. Inﬂnﬂglu- YVirus nsad. Dato of death. Eemarks.
1894 :
16...| May 18 | 0.5 c.c.bonillon culture.| May 21, 3 days...| Liver fatty, engorged with blood;

intestines pala,

19....| May 22 | 0.3 . c.culture, fowl 18| May 28, 6days...| Liver rnttymngar ed with blood;
intestines nnrnmf.

20_...| May 31 | 0.3 ¢. c. culture, fowl 19..| Junell, 11 days..| Very much emaciated; grayish

nodules in heart; lungs contained
ayish nodules, and acini filled
with calls.
25| June12 | 0.3 e.¢.culture, fowl 20..| June 18, 6 days... Liver {atty.
5 77| Juneld | 0.3 ¢.c.culture, fowl 26| July 2, 13 days...| Very muchemaciated: organs pala.
%0 7| July 3| 0.3c.c.culture, fowl 27..| July 9, 6 days.._.| Liver fatty; kidneys vellowish; in-
L testines normal.
90....| July 10 | 0.3 ¢.c. enlture, fowl 20._| July 14, 4 days...| Liver engorged with bloed; blood
thin; intestines normal.
51....| July 18 | 0.3 . c. culture, fowl 30 July 24, 6 days... Dio.
82 | July 25 | 0.8 c.c.culture, fowl3dl. .| July 80, § days.__. To.
i | Aug. 2| 0.3c.c culture, fowl 82..| Aug.7,5days_... Liver engorged with blood; kidneys
yellow; intestines normal.
g4t | Ang. 8| 0.8c cocnlture, fowl 5..| Aug. 18, 10 days. - Do.

1 Intestines contalned a large number of tapeworms,

In every case there was an elevation of temperature, a diminution
in the number of red blood corpuscles and an increase in 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, for from the
appearance of the heart and lungs it could readily have been mistaken
for a case of tuberculosis. The disease in this fowl geemed to run the
usual course for the first few days. On the third day after inocula-
tion the temperature was 109.2° I, and it appeared to be very sick.
On the following day the temperature was lower, and on the sixth day
it was nearly if not quite normal. Death oceurred 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 fowl in which
the lungs were appreciably affected. The grayish nodules in the heart
were well pronounced, being much exaggerated over the foci, ordina-
rily detected as grayish points on the surface of the heart muscle.
(Pl. X11, fig. 1.) _ _

In No. 27 the course of the disease was longer, and it mamfgsmd
itself in exeessive emaciation. These are two interesting cases, illus-
trating the variability of the digease, due, presumably, to the resist-
ance or partial immunity of the fowls. d

Several experiments were made to produce an outbreak of the dis-
ease by feeding pure cultures of the organism and viscera of affected
fowls. In nearly every case a few of the fowls thus exposed died of
the disease, but in every experiment where more than two fowls were
fed upon the infected viscera or pure cultures one or more remained
well. Healthy fowls placed in cages with the diseased ones did not in
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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 was produced artificially:
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Fi1G. T.—Temperature chart of infectious leukemia 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 oceurred in about eight days after feeding the virus, the
rise in temperature being detected about the third day and external
gymptoms about the fifth or sixth, oceasionally not until a few hours
before death. The symptoms observed in the cases produced by
t;leed}ing correspond with those described by the owners of affected

ocks.

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 microseopic examination
showed the blood spaces to be distended. The hepatic cells were
frequently ehanged, go that they stained very feebly, and not infre-
quently the cells were isolated and their outlines indistinet (Plate XT).
Oceasionally foei were observed in which the liver cells appeared to
be dead and the intervening spaces infiltrated with round cells. The
changes in the hepatic tissue are presumably secondary to the
engorgement of the organ with blood.

The rareness with which the intestinal tract was affected in both
the natural and artificially produced cases is exceedingly interesting
from both the pathological and differential standpoints. There was
in most cases a hypersmia of 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 lines, due to the
injection of blood vessels. Insection the tubular epithelium appeared
to be normal, The kidneys seemed, from the number of bacteria in
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. 450 was
supposed to be healthy. :
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DIFFERENTIAL DIAGNOSIS.

The fact that three of the five outhreaks from which fowls were
q‘ptmnm} were reported to be due fo fowl cholera suggests the possible
difficulties which may be experienced in differentiating 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 deseriptive
accounts of fowl cholera, its pathology, and the properties of itsspe-
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 specificorganism. As the bacterium of fowl cholera has been
described sinee the adoption of modern methods by writers among the
foremost French and German bacteriologists, there should be little or
no trouble in its identifieation. Furthermore, it is generally conceded
by these writers that the bacterium of fowl cholera is identieal with
the bacterium of rabbit septiesemia, 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 deseription
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 eholera can not be differentiated. His inves-
tigations, 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 destruetive outbreaks among poultry
to that dizease.

From the tendency of the writings upon the etiology of infectious
diseases it is evident that the specific organism must be the eriterion
for determining the nature of the affection. The variability in the
manifestation of specific diseases is recognized so that if the specific
organism is identified it determines to a large extent the character of
the disease. Thus rouget in swine has been found to exist under sev-
eral different forms, which were recognized as different diseases until
Jansen! 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 individuals,
and as both of these conditions are subject to variations, the specific
organism itself, considered from the standpoint of its morphological
character and physiological properties, must be of the first import-
ance in grouping infectious maladies. Applying this principle to the
differentiation of poultry diseases, it becomes NECEsSATy to ineclude
ander fowl cholera only such affections as can be demonstrated to be
due to the recognizable fowl-cholera bacterium. _ )

A comparison of the important changes in the morbid anatomy in
fowl cholera as deseribed by European writers and in the disease under

i Deutsche Zeitschrift £. Thier. med., XVIIT (1802), p. 287,
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is reported by several observers. Moulé! calls attention to this peen-
Harity of the disease. Stockman? shows that while the disease is
ordinarily generalized, muscular lesions may exist in swine in the
nbsence of generalization. Zschokke® has called special attention to
the localization of tubercular lesions in the head of swine, especially
in the nares and brain.

The lesions in the animals which we have examined correspond
very closely with those deseribed by European writers.

DESCRIPTION OF THE THREE CASES.

The eases of tnbercunlosis in swine which have come under our
cbservation are from two outbreaks only. They are, however, of
muech importance, as the source of the infection in both instances
was presumably the econsumption 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
eland was received at this laboratory from Dr. F. L. Kilborne, of
Kellogesville, N. Y., from whose letters the following brief history of
the disease was obtained.

He (Dr. Kilborne) had oceasion to test a herd of mileh 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 tuberele bacilli, and conse-
quently a guinea pig was inoculated February 11 with a piece about
the size of a small pea. It died Mareh 5, with extensive tubereular
lesions in the lymphatie glands, liver, spleen, and lungs. Properly
stained cover-glass preparations from these lesions showed tuberele
bacilli in considerable numbers. _

A further and more detailed account of the outbreak in the herd
from which this animal eame 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.
OUTEREAK 2.

On May 2, 1806, 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

T\ Recusil de Médicine Vétérinaire (Annexe), Tome VI, Serie VII (1880), p. 455,
3The Veterinarian, May, 1895; ibid., March, 1896,
i Dentsche tierirztlich Wochenschrift, 1895, No. 36, 5. 313,
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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 were also interesting, The cell infiltration
geemed to be somewhat diffuse, following the inferlobular tissue and
eradually encroaching upon the lobules. Distinetive 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 they 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 usn-
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 Pls. 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 cephalie, 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 interalveolar
tissues. Frequently the centers of these tubereles were caseous, and
in a few cases there were slight deposits of calcareous salts. While
these tubercles were distinet, they did not exhibit any structure pecu-
liar to this species. The cenfral portion was usnally densely infil-
trated with round ecells 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
museular tissue was not examined microscopically, and unfortunately

*inoculation experiments were nof made from the museles or muscle
juice. Astuberculosisis a disease affecting largely the lymphatic sys-
tem, it is frequently impossible to detect the disease in any part or
organ from a maeroscopic examination. The marked generalization
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 regulations of most of the abattoirs, however, require the seizure
of tuberculous pigs. It is considered very fortunate that they do so,
because in the pig the disease seems to become generalized much more
readily than in other animals, and the result of experiments on this
subject show that the muscle juice of tuberculous swine is often viru-
lent. The fact that in France much of the pork bufcher’s meaf is
consumed without being previously cooked increases the danger in
that country of the disease being transmitted to the human species.
Although we have no positive knowledge that tuberculosis has ever
been transmitted from swine to the human Species, there is a very
impressive lesson to be learned from the demonstration of the exist-
ence of this disease in the poreine tribe. To those who recognize the
importance of tuberculosis in animals as a factor in public health the
lesson is obvious, but to those who persist in questioning the trans-
mission of this disease from animal to man or from one animal to
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their spread to the extent of the distribution of the eauses which
produce them. What these causes are can be determined only by care-
ful investigations in the field, where all of the conditions surrounding
the animals ean be studied. It is a significant fact, however, that
these outbreaks appear to occur more frequently in the West, where
large herds of swine follow the corn-fed cattle, and where little or no
attention is given to their food or shelter. In the Hast these animals
are better cared for, and the losses from the so-called infeetious dis-
eases are much less.

The study of these apparently nonspecific outbreaks have not been
sufliciently 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 difficulties attend-
ing the determination of the efiological factors in this class of cases,
It also furnishes additional evidence of the existence of a false hog
cholera produced by temporary and loeal causes.

OUTBREAK OF 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.

%Th was thought by Mr. H. that the virus of the disease had been
brought from a neighbor’sfarm, 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 cholerain the
neighborhood during the fall and early winter, but Mr. I. stated that
there had been no hog choleraor swine plagueon 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.

At the time of our visit the small pigs were housed in 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
history and existing conditions indicated a somewhat mild outbreak
of hog cholera, and to make sure of the diagnosis one of the sick pigs
was killed 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 mieroscopical examination. It was our opinion
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 in the right lung,
remained clear. These contained saprophytic bacteria.
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white t:ella_coulﬂ not be detected, A microscopical examination of sections of the
liver and kidney cut from the fresh tissue showed changes in the parenchyma.

Bacteriological examination.—At the antopsy cover-glass preparations were made

from the different organs and sulmatﬁlently stained and examined for bacteria, but
with negative results. Two agar tubes were inoculated with bits of the kidney
and one with three loops of the heart blood at the time of examination., The
Organs were brought to the lnhurﬂ.tﬂ:']}' in anatomical jars and gterile bottles and
laced in a cool box. The following day tubes of bouillon were inocunlated with
its of the kidney, liver, and hepatized lung, and agar tnbes were inoculated from
the spleen, and agar plates were made from the diseased lung tissue. Thecnlfures
remained clear excelit.m% those from the lung tissue. I'rom those two species of
bacteria were isolated. Upon cultivation they were found to be commonly dis-
tr:&l:;utﬂﬂ saprophytic hnc{gﬁﬁg.ﬂ i
Pig No, 141.—Found dea ay 17, 1898. A small, black piz 24 months old;
weight, about 20 pounds. There were a few adult lice {hmmn.tﬂpgi&um snis) and
many aﬁga of the same species on ventral surface of the body. A slight redden-
of the skin around the feet and along the median line on the abdomen. -

n the left side of the tongue about 2 inches from the tip there was a minute
necrotic area surrounded by hemorrhages. Inthe abdominal eavity about 350 ¢. e.
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 exndate, greenish and viseid. It existed inlarger quantities between the coils
and shreds of an elastic character stretched from the intestines to the abdominal
wall. The entire peritoneum was inflamed, over the large intestine it had 4 dull,
opaque appearance, and was sparsely sprinkled with minute hemorrhages; like-
wise over the bladder and abdominal wall. The stomach contained s small guan-
tity of bile-stained fluid and a dead ascaris. The mucosa in the cardiac portion
was sprinkled with punetiform hemorrhages. In general the mucosa was slightly
reddened. In the lower half of the small intestine there were a considerable nuin-
ber of subserous hemorrhagic points. In the ilenm, 18 inches above theilecczeal
valve, the mucosa was necrosed entirely around the gut for a distance of about
5 cm. Thisappeared to be the oldest lesion in the intestine. There was one other
old ulcer on & Peyer's patch. The mucosa was thickened over several small areas.
In the large intestine there were dull, whitish areas, which showed through the
serosa. The contents were firm and covered with mucns. Beginning necrosis and
gigmenta.tion of the gland at the ileoceecal valve. Trichocephalus in ceenm.

or o distance of 2 feet above the cemeum the mucosa was more or less pigmented,
g]iatenin%, and studded with a large number of flattish, yellow necroses, which
were slightly elevated, the largest being about 5 mm. in diameter, and having a
central depression which was of a darker color. The smallest ulcers were barely
vizible to the unaided eye. These ulcers were densely crowded. About 2 feet
from the anus the mucosa contained but few necrotic areas. The mucous mem-
brane had a glistening appearance. Within the intestine wasalong band of gelat-
inous, cohesive, whitish in, about 5 mm. in diameter. A
There was a slight fibrinons exudate on the npper surface of the liver which
was easily I}n:nl]e'ﬂ. off. Parenchyma pale. The entire surface wm:lsprinklgﬂ with
minute yellowish points. The gall bladder contained a thick bile, holding con-
siderable flaky matter in suspension. The spleen was much enlarged, dark
purplish color, pulp soft. Malpighian bodies not visible., Kidneys considerably
enlarged, capsules easily removed. The ventral surfaces were dark and mottled,
dne to isolated and confluent hemorrhages. Cortex thickened, parenchyma pale,
sprinkled with ecchymosis varying from mere ints to 3 mm. in diameter. The
yramids were pale. A smaller number of ecchymoses on dorsal surfaces.
The submaxillary, parotid, inguinal, and kneefold glands were enlarged and
esented amﬂtﬂeg reddish, bluish appearance from the ountside. Some of the
g:hules 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 greater portion of the parenchyma was hemorrhagic.
The cortex of the mesenteric glands was hemorrhagic, Mesocolic %La,uﬂs were mot-
tled with punctiform hemorrhages. Posterior mediastinal gland hemorrhagic.
In the right pleural cavity there were about 75 ¢. ¢. of a turbid blood-stained
finid containing some small gelatinons flakes, In the left pleural cavity there
was about 15 c. ¢. of a reddish-yellow fluid. The fluid nlated into a jelly-
like substance within fifteen minutes after its removal. The pulmonary and
pericardial plenra were covered everywhere by a delicate exndate in the form of
closely set grayish points. Near the sternum on the right costal pleura were
hemorrhagic aveas. The dependent half of both ventral and cephalic lobes,
a small portion of the adjacent right principal lobe, and the cephalic half of the
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The plate enlture developed very few coloni i i 3

considerably larger than the ‘h:m'}tﬂuu of liﬂ?ﬂghg{agamqﬁﬂﬁ fham”“% which was
inocnlated from the uleer were less satisfactor Tﬁa f Ert?],]qn Bilon ubes
and they were not examined until it had cea . Tha uﬂ%ﬂ; tlfun was elow,
produced varied from 0.5 to 0.8 of the contents of the ?u'r:ra ?b g?tﬁ e
negative excepting in two cases. These gave pure cultures of: n:mslut'?m? nder
bacilli. T'lu? tabe 1_11&::111&!;&& from the iugltmteﬂ follicle developed i ?H r:II:MMW:
of a nonmotile bacillus which did not belong to the colon grou Pif “mll':“f.““ ture

Rabbit No. 18 was inoculated subentaneonsly on the Hitﬁ: ufr::ha abd el M
94 with a piece of the base of the ulcer from the ileo-camcal valve T]JmlwIll .
slongh was scraped away and the bottom of the ulcer washed thor . ﬂ%ﬁm% h
sterilized water before a portion was introduced beneath the sgkin 0? ntg 4 :Lv'tlrft
'é‘ill.aga;ghhlli Bﬂnb}lﬂtﬁﬂ {ﬂiﬁ 1t %Iiavagml of temperature, but no other ﬂ:fm[?tﬁna of

: was killec ay 1. here were no lesi
abscess at the point of inoculation. From this Ieaigian;ﬁﬂppiiﬂltg i&mclﬂmd
made. These developed colonies of & nonmotile baeillus, Al

Rabbit No. 17 was inoculated May 24 with the base of the ulcer from the
ccum. The ulcer was prepared in the same manner as in the previousl
described case. There was no elevation of temperature, The rabbit was kill
Jﬁe P tﬁtﬁar plate faplturea were made from the contents of a small closed
:nmﬁ? at the point of inoculation. These developed colonies of bacillus coli com-

iy No. 143.—June 2, 1893, this pig appeared to be some

was killed for examination by a blow {!llp he head. There wzysnmﬁgfcﬁﬁg
of theskin; a very small quantity of subentaneous fat: On the base of the tongue
over the entire soft palate were closely set yellowish dots which could be easi
removed from the tongune, leaving small ]'J‘ﬁ:ﬂ 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, Arvound the cardiac orifice there was a thin, yellowish, easily
removable layer composed entirely of mucus, When scraped away the mucosa
underneath appeared to be healthy. The small intestine appeared to be normal
Contents of large intestine of hfackish color; nmormal in consistency. In the
emenm were four small superficial ulcers of a yellowish color. Mucosa faintly
mottled. Peyer's patch at the base of the ileo-cacal yalve occupied by two large
blackish necrotic masses and a namber of small, blackigh, follicular uleers. The
neoplasm fually 4 mm. thick, yellowish and firm. In the lower half of the large
intestine the mucous membrane was superficially necrosed, and in addition a
gmall number of uleers varying in size up to 1 em. in diameter. Throughout the
large intestine, excepting in cecum and upper 50 cm. of colon, where they were
absent, the follicles were enlarged and presented a yellowish appearance from
the serous surface. In the lower colon the center of the follicles were eroded
and a small cheesy mass could be pressed out. The liver showed on its surface

tches of faint bluish mottling, indicating a thickening of the capsule and inter--

bular tissue.

The bile was of a bright green color and held a small guantity of flakes in sus-
pension. The common bile duct was very much distended by a dead ascaris,
which was partially coiled up, one end of which extended into one of the liver
duets. Spleen nearly normal in size, of a pale red color, flabby. Malpighian
bodies indistinct. Kidneys somewhat enlarged (9 cm. lon am{ 4 cm. wide),
weighing 658 and 09 grams, respectively. The tissue abont tﬁa hilum and within
the pelvis of the left kidney was somewhat cedematous. Bxternally the ki
exhibited a mottled, bluish-gray appearance, s arsely er;i:'inklud. with dark
points. Capsule easily removec. n section the cortex had a pale bluish-gray
appearance, the normal markings were effaced, and distended veins were visible.
Strise of the medullary portion varied from a dark to a pale red. The parotid
glands considerably enlarged and exhibited in some lob groups of minute
reddish points. Other glands normal in appearance.

The lungs showed small areas of reddish collapse in right ventral and olirinnipai
lobes: trachea and bronchi were pale and contained a small quantity of mucus.
Heart normal.

Brcteriological examination.—Cover-glass pre rations made from the varions
organs showed no bacteria exc ting in those from the intestine, where several
spacies were observed. Tubes of agar and bouillon were inoculated with bits of

e parotid gland, liver, spleen, kidney, and pus from closed follicle in lower
colon. The one used from the follicle developed into a pure culture of bacillus
coli communds. All of the other tubes remained clear.
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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 “ Obgervations on
bursottee,” states that the parts of the animal most subject to the
:;ttew.lc are those to which water is oftenest applied, viz, the legs and

ace.

““In horses that once show a bursottee diathesis an ordinary wound is
alone 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 eapillary cutaneous nerves.

“Max 78 (187 IS asks, “ What is bursattee?” and answers the ques-
tion by inferring ‘‘that the disease is nothing more nor less than an
ordinary wound aggravated by elimatic 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 aceidental introduction
from without.

Tn a *“IFew remarks relative to bursauttie,” Mr. Stephen Knott*
(1877) states that in his practice in Burmah, as well as in India, he has
noticed that anylittle abrasion during a monsoon has a tendency to run
into bursattee; that it is a spreading sore of a climatic phagadmnic
character. e thoroughly agrees with ‘‘ Max” in the supposition that
flies do carry poison to wounds and abrasions by deposition of fmecal
and decomposing matter from latrines and other sources which, when
the wounds are influenced by a moist temperature, resultin bursattee.
He has met with chronic cases that continue all the year round, and
which, when the rainy season has passed, improved but very liftle.
Milder eases, however, get well when the rains cease, buf 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
serofula, as some veferinarians 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. : ]

e 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 potassium
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.”

1 Veterinarian, XLVII, 701-702. 3 Vet. Journal, ITI, 338-344.
* Veterinarian, XLIX, 876-854. +Vet, Journal, 1V, 182-184,
sVet. Journal, V, 25-27.
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leeches; one an external affeetion of horses and ecattle, the other an
affection of the livers of cattle produced by the invasion of a fluke
( Distoma hepatiea).”

It is stated that the disease iz 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 north of the Potomac River.

In Florida the disease seems to be less prevalent in the high than
in the low lying countries. It oceurs during the months of highest
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 inereases
the number of cases and adds to the virulence of an attack, The dis-
ease may develop in an animal on an upland pasture and even in a
bare lot or stable. In a pond or prairie where an occeasional horse
will become affected a cow will go free, but in one in which an ocea-
sional cow becomes affected almost any horse will develop the disease,

Hogs, dogs, sheep, goats, and poultry seem to he 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. . :

“Tn 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 aceessible 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 miero-
scopie 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 mieroscopically tissues taken from eight dif-
ferent subjects in all stages of the development of the disease. He
says:

i ; were nsed for fixing, hardening, and staining to determine
th?pﬁ?eﬂtgmﬁfehme of animal pm:ua;gtas and fuufgi as well as gsaua chanﬁij
No parasites were fc:-m:d Bmﬁ%tﬁ aﬂaﬂ ﬁ?ﬂﬁst:;tz?:ﬂir&r The tissue changes t

Bnn arse s - 2
ar%‘]ﬁ?f?)%tﬁ%ifgﬁ?ﬂﬂﬂt&ﬁsﬁcﬂ are preﬂsant: A stroma of compact fibrous tissue
between whose elements are seen numerous small round cells. The fibers take an
irregnlar direction so that a single section may present a longitudinal in 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 man
qua:xed together. The blood vessels are very numerous and irregularly dmpoaeﬁ
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horses that are the most susceptible. The well-bred ones, having the
advantage of good hygienie surroundings, rarely take it.

My. 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 hard tissues always being avoided, according to
the English writers, Mr. Neal, of Florida, writes that any tissue may
be invaded, and Mr. Bitling figures the jawbone of a horse quite
extensively affected with this malady.

After Mr. Jackson's suggestion, in 1842, that the disease might be
related to funguns or to a vegetable parasite, and restated by Mr.
Collins in 1874, Mr. F. Smith, in 1579 and 1884, seems to have been
the first one fo have worked along this line. He was able to find
fungi in every fresh specimen of the sores that he examined. M.
Steel, in 1881, also found fungal elements in these sores.

Experiments to determine the transmissibility of the disease from
horse to horse were tried by Mr. Hart in 1872 and 1873, but without
result. Mr, F. Smith’s experiments in 1879 of inoculating horse from
horse were interesting in that in one instance the wound in the inoe-
ulated horse did not heal as readily as usual, and also that one of the
men who had been inoeunlated 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 inferesting. Te
helieves that the affection around 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 fungus is concerned in the eticlogy 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 speeific 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. . i

Lyford (1886) reported it in Minnesota, Anderson (1889) in Kansas
and Alabama, and Neal (1887) and Bitting (1894)in Florida. The latter
writer states, after correspondence with Dr. W. L. Williams, that it s
“n0w known all over the United States except in that region I;r:pg
east of the Alleghany Mountains and north of the Potomac River.
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a 10 per ecent cold solution of caustie potash, only the fleshy portions
were dissolved and there was left a vesidue which had been more or less
caleareous, and when examined under the microseope distinetly
showed a fungoid structure. The potash solution ehanged to a deep-
brown color, indicating the presence of a eertain amount of pigment,
The nodule while in situ showed a deeper c¢olor than the surrounding
tissues.  Another nodule was boiled for a number of minutes in com-
mercial acetie aecid; 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 translueent; it assumed an
almost jelly-like consistency and was easily crushed, but normally
retained its form intact. These nodules had been hardened in the
piero-aceto-sublimate mixture.

A Zeiss microscope, with a 2-millimeter homogeneous immersion
objective and a No. 4 compensation ocular, was most frequently used.
Oececasional combinations of higher and lower oeulars and ohjectives
were also found to be advantageous.

PATHOLOGIC ANATOMY.

Where the diseased portion has become well developed there is
usnally a more or less complete detachment of the central inflamma-
tory growth from the surrounding tissue (P1. XXT, fig. 1). Thisnodu-
lar or kunkur growth may vary in its density aceording to the stage
of its development. During the earlier stages it is soft and easily eut;
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. Hven if suceessful 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 subeutaneous tissne;
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 mononuelear 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. :

Ocecasionally there may be found a narrow area at the periphery of
the nodule, as seen in cross section, which is lighter in culu}* and less
dense in texture than the central mass, evidently an extension of the
growth. : :

In the specimens examined for the preparation of this report the
parts where 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
eylindrical (Pl XXI, fig. 2). Although the eondition was not ob-
served, it is not impossible that the hyphze of the fungus may develop
to sueh an extent as to compress or actually penetrate the walls of the
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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 conceived that a poison
is formed by the fungus which could penetrate into the cireulation 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 ease at hand. The examination
of the living or fresh bleod from around the sores, the enumera-
tion of the corpuseles, 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
siemns of degeneration, their eytoplasm in most cases being extremely
vacuolated (Pl. XX, ¢, 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 eyfoplasm 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-
tinetion to the ““mastzellen ™ or ““food eells,” 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 cytoplasm. These cells are well differ-
entiated by the toluidin-blue stain, as they take a deep purple color,
while the surrounding cells are blue (Pl. 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. Streptococei, as well as
numerous bunches of staphylococei and baeilli, 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 all in
one of the eases that they are of secondary importance and need nof
be regarded as having any particular etiological relation to this disease
(P1. XXIII, fig. 5).

SOME OTHER DISEASES OF MYCOTIC ORIGIN.

A NEW MYCOSIS OF THE HORSE.

In the Compt. rend. hebdom. Soe. de Biol., Tome III, No. 14, pages
425428, May, 1896, there appears a ‘‘ Note sur une mycose souscutanée
innomée du cheval,” by ‘Drouin et Rénon, and again in the Recueil
de Médecine Vétérinaire;, Tome III, No. 11, pages 337-344, June, 1596,
is an article <Sur une nouvelle myecose du cheval,” by V. Drouin.

The material for the two articles was presumably furnished by the
game animal. Toward the end of June, 1895, the horse developed a
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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
maode of infection is not yet clear in many eases, nor has the total dis-
similarity in the growth of the parasite in artificial media as compared
with that in the body been fully explained.

The distribution of this elass of diseasges is thoroughly cosmopolitan,
the majority of them ocecurring during the summer season in warm or
temperate climates, although, exceptionally, some forms thrive better
during the ecold 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 purposes. With the
approach of the eold season the sores (leeches) tend fo 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-
nomyecosis was for a time diagnosed as cancer, and this diagnosis, upon
the same general grounds, has been applied by some veterinarians fo
most of the other mycotie affections.

Statisties are meager, but they indicate that the loss is considerable.
Exeept for actinomyeosis, there seems to be no very satisfactory treat-
ment. The suffering is considerable and prolonged in the chronie
cases, and the consequent disability ought to be recognized from a
statistieal 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 fungus
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 18
very dense. The fungus often appears to have become more or less
caleified, according to its stage of development. Inclosed within its
meshes are a great many cells, apparently leucocytes, mingled with
developing fungi. . _

3. The existence of spores was not conclusively demonstrated in the
sections, although small spherical bodies of a suitable size were noticed
in the nodule. : ) ‘

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-shaped ends (hyphe) of the fungus, among which are
geattered some lencocytes. _ g .

5. The fungus in the tissue appears in various forms—perhaps invo-
lution stages. Vacuolated and shrunken conditions were encoun-
tered. The branching mycelium is very irregular, and in places there
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The diagnosis of rabies in the street dog is an exceedingly difficult
if not impossible, task without the aid of the inoculation test. The
variety of symptoms manifested by dogs affected with thisdisease and
the oceasional temporary existence of peculiar actions in healthy ani-
mals, especially in the summer season, formerly led to more or less
controversy concerning the specific nature of this disease. However
when the large number of experiments made by Pasteur, and 1'e1]eatrex.i
by others proceeding after the same methods, were reported the dis-
tinetive character of the disease was generally admitted. These
experiments showed that if rabbits were inoculated with a small gquan-
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 specifie agent has not been isolated or studied in pure eunlture, the
repeated inoculation experiments have demonstrated its specific nature
and shown that rabiesis transmissible from animal to animal by means
of the bite of the affected individual or by direet inoculation. It has
also been found that the saliva of the dog is virulent for a few days
before the animal shows visible gymptoms of the disease. While the
accuracy of the diagnosis of rabies made from the apparent symp-
toms may frequently be questioned, when 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 fo reproduce symptoms of rabies by introducing nonrabie
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
unsuceessful operation or of the irritant or septic substances intro-
duced. Asthese experiments wereapparently made 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 evidence 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. VII (1886), p. 244
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Dog No. 14.—This dog was thought by the owner to be mad, as it
snapped at passing objeets and was consequently shot. The organs
appeared to be normal and the rabbits inoculated with the brain
remained well.

Dog No. 15.—The history of this dog is contained in the appended
lf;*[h_* g :Lil]drcssetl to the Chief of the Bureau by the health officer of the

Jistriet:

I have to state that the supposed rabid dog (black terrier), delivered on the 31st
aultimo by the poundmaster, was discovered by Officer Upperman running on R
gtreet, between First and North Capitol NW.,, frothing at {g’ﬁ mouth and snapping
at passers-by. The officer says itsappearance and actions were those of arabid 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 lowerextremities and usually when on the hands the positive diag-
nosis ean 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 Falls
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. Ie 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 treal-
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-
ing to Dr. French, of paralytic rabies, and the other was a suspicious
case which had been killed. Tiwo 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).

o

PATHOLOGY OF RABIES.

The investigations which we have made into the pathology of rabies
have been for the greater part restricted to the microscopical study of
the brain tissue. The dogs received were frequently in a condition
unsnitable 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 examined.
In these a hypersmiec condition of the liver was the most conspicuous
lesion. The intestines were sometimes sprinkled with punetiform hem-
orrhages. The brains were normal in appearance. The examination
of the sections of the brains of a few of the dogs and several of the
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represent intermediate stages between the normal cell and its total dis-
appearance. The alteration of the nucleus may precede or follow that
of the ecell body. s
: The nerve fibers, either in the white or gray matter, undergo a cer-
tain amount of change. Inalongitudinal section of the myel, especially
thugh L}m veptm-]uternl columns, there were noticed marked changes
in the axis eylinders. Insome 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 eylinder.

A eertain amount of importance is attached 1o the neuroglia in acute
inflammation of the centralnervoussystem. Thestimulus, which tends
toward the destruction of the nerve fibers and cells, favors the produc-
tion of neuroglia, and perhaps contributes, by the pressure resulting
from its increased growth, to the destruoetiorof 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
1'ﬁgiun}, 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 of
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 of 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 ehromophobie, taking the stain but slightly.

The Golgi method, which brought out with great distinetness the
cell processes for their whole extent, showed numerous varicosities
oceurring on either the dendrites or neurites. These were particu-
larly noticeable on certain of the cells (sensory cells?) (fig. 3, PL
X XVIII) 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 beecome very considerably swollen, and the swollen areas as well
as that of the cell body also show the extensively vacuolated condi-
tion. The medullated nerve fibers of the central nervous s stem also
showed, by the Weigert method, oceasional varicosities along their
course, but the fact that similar swellings are met with innervous tis-
sue not supposed to be rabid would tend to weaken this characteristic
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PLATE XXXIL.

1895-90.

An. REpT. CHIEF B. A.

DWELLING HOUSE IN WHICH THE GELL

AR AND FIRST FLOOR HAVE BEEN REFITTED AS A CREAMERY,






PLaTE XXXIII.

An. RepT. Cuige B, A, L., 1895-96.

FRONT AND END OF HOUSE IN PLATE XXXII, SHOWING PoSITION oF ENGINE AND BOILER

Room,













PLATE XXXIV,

An. RerT. CHIEF B, A, |, 1895-96.
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BUILDING ESPECIALLY DESIGNED FOR A CREAMERY, WITH DWELLING RoOOMS ABOVE: FRONT

VIEW,













PLATE XX XWVI,

1895-96.

An, REPT. GHIEF B. A. |,

WORK ROOM OF CREAMERY SHOWN IN PLATES XXX |V AND XXXV,






PLATE XXXVl

1895-96.

AN. REpT. CHIEE B, A, |

SEPARATING STATION, RECEIVING MILK,







PLATE XXX VI

18595-96.

An. RERT. CHIEF B. &, |,

SEPARATING STATION AND PATRONS







CREAMERIES OR BUTTER FACTORIES. 309

cost 5300, In 1893 the boiler room was enlarged and a new boiler put
in, at an expense of $600. A year later, a covered driveway was built
atithe door of the receiving room and a trael, hoist, and earrier arranged
for unloading eream from gatherers’ wagons; cost, 8200, These features
are all plainly shown in the illustrations. In 1895, a new engine was
bought and the work generally refitted and rearranged, the whole cost-
ing about $700. New vats, churn, ete., 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 3500,

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 condueted to the vats directly below. These are upon
a raised platform, so when the eream 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. Af this end,
‘also, ice is putin for the eooling 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 eonvenient as if twice as large
a capital had been raised and a building specially ereeted, but the
business has been pretty well provided for and the 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 pounds are now turned out
daily. Three teams gather the eream, each making a daily trip 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 &2,500, upon which a 6 per cent annual dividend is paid
and the property is valued at $4,000. : 1

The Montague Cunpera,tjive Creamery Association was organized in
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: nortgage on property, and the rest has heen paid from
| eurrent receipts. The illustrations give a good idea of the exterior
and interior arrangements of the creamery and Uﬂlbﬁiltlhté‘ér "The
accommodations for receiving and storing the cream making and
removing the butter, are ample and eum%nicm. Ice can be =uE*:l@.‘Il;-,r
moved from ice house to cooling room. There is & good tenement for
the butter maker, and the front baleony shades the most a‘\'l]u‘-aﬁd side
of the work room. An abundance of soft water is ln-ﬂ{ight-hl‘ruim a
fine spring hut a short distance in rear of the ereamery and owned 1};
the company, All waste is drained to a quick-running stream near by
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230 REPORT OF THE BUREAU OF ANIMAL INDUSTRY.

affected, shall be deemed guilty of a felony, and on indictmen i
confined in the penitentinry not less than E;.ua nor more than fiﬂ??f:aﬁrg?mhﬂn >

?.Ec. 5%, Penalty for selling or driving such cattle.—Any owner of cattle affected
with pleuro-pnenmonia, and knowing the same to be so affected, or knowing the
game to have been exposed thereto, who drives or eauses the sgame to be driven
upon the public highway, or sells or transfers the game, shall on indictment and
conviction be fined in a sum not less than two hundred nor more than one thou-
sugd dﬂ‘“lilimﬁet

EQ, Hi. erinarian may be employed—Compensation—Pe s

board of health shall have the pawafy to em iuﬁa 'n;*na«i;uaﬂn:mri::r:n?:,E I'E\Ir,hu El?;llsgt:
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 be to
render such service under this law as the board may direct. Said veterinarian
ghall be entitled for the services rendered to a sum not exceeding five dollars per
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 pre-
vailing, The veterinarian shall receive nothing from any other person for exami-
nations and work done at the instance of gaid gnarﬂ, and in the event he does he
ghall upon indictment and conviction be fined in a sum not less than two hundred
nor more than one thousand dollars.

Sec. 54, State board may cooperate with Federal Government.—In order to
effectually carry out the provisions and intentions of this law, the board ma
engage and obtain the services of any veterinarian in the employ of the Uni
States, and otherwise cooperate with the proper department of tllm Federal Govern-
ment in the suppression of said disease in this Commonwealth.

SEec. 55, Governor to appoint three sons to aet 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 withont any charge for services, but
said three persons shall only have the right and power to act thereon with refer-
ence to matters embraced in this article,

SEc. 56, Power of jury and court in trial of cases,.—If 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
Eeracm is at the time of his trial and conviction the owner of any cattle which

ave been exposed to said disease h{lhmrin been within the same inclosure with
a diseased animal within four months next beforetrial, and if they find he hassuch
cattle they will find the number, sex, and ﬂisting;uishing 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 therveof shall be taxed as costs in the case.

SEC. 57. Appropriation to aid in suppressin plenwro-prnenmonia,—In order to
more effectually stamp out said disease in this Commonwealth, and to Bﬂcﬂ‘u.l‘ﬁg
those persons whose cattle may be affected therewith or exposed thereto to m
the same known. the sum of three thousand dollars is appropriated out of any
money that may be in the treasury not otherwise appropriated, for which sum the
auditor shall, at the request of the Stateboard of health, draw his warrant in their
favor upon the treasurer; said board may use said sum, or any part of it in 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 if all of said
sum is not so used they shall return the remainder to the treasury. :

Sne, 58. Compensation for cattle killed—When o be paid.—In purchasing said
cattle said board shall in no case %B‘j" more than thirty dollars for any one animal,
nor shall they %a,y for any cattle whose owner has concealed the existence of said
disease among his cattle or on his premises, or has in any way, by intentional act
or by willful neglect, contributed to the spread of the disease.

SEC. 9. Approprialion to suppress disease by governor—Limit of.—Shonld said
disease make its appearance hereafter in any portion of the State where it has not
heretofore existed, the governor, if the general assembly is not in session, shall
have the power to direct the application by said board of a sum not ex
three thousand dollars for the purpose of paying for such cattle as ma be expose
to but not actually affected by said disease, upon such conditions an limitations
as he may prescribe; said sum, upon the written order of the governor, shall be
paid to suicf board out of the treasury upon the warrant of the auditor. But the
whole appropriation made shall not exeeed six thousand dollars.

Qro, 60, Board to keep account of expenses, and report.—The board of health
ghall keep .-:mdi:lmarpcn.:i:;1 tiu the general assembly an itemized account of their expend-
itures under this article.

Sk, 61, Quarantine ﬂmlglm established.—Whenever the State board of health
ghall have information of the existence of pleuro-pneumonia in any other State or
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