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VETERINARY MEDICINE.

CONTAGIOUS (ZYMOTIC) DISEASES.

Contagious or Infectious Diseases are such as are transferred
from animal to animal by an infinitecimal microbe or a parasite,
which propagates itself in or on the body of the victim. This
volume is devoted to the microbian diseases in which the essen-
tial cause is an infinitesimal microscopic organism introduced
from without and propagating itself in the body as similar or-
ganisms do in fermenting liquids or solids. The parallel with
fermentation has given rise to the Greek name zymofic. As
there can be no fermentation without the living organized fer-
ment, so there can be no zymotic disease without the pathogenic
microbe. The pathogenic microbes are divided into those belong-
ing to the vegetable kingdom—bacteria, and those belonging to
the animal—protozoa. All however pertain to the very lowest
forms of their respective kingdoms, nearing the line on which
the two kingdoms meet.

The microbes establish their pathogenic action in a variety of
ways of which one or two examples may be named. Some, like
the bacillus anthracis are so avid of oxygen that they rob the
blood of that essential element and unfit it for the functions of
life. Some like the frypanosoma, or the pyroplasma bigeminum
liquefy and destroy the red.globules of the blood, quickly re-
ducing it to a dilute condition unfit for its normal uses. Some
like bacillus tetani produce toxins which unite with body tissues
or cells or their constituents, and cause disorder or loss of their
normal functions and consequent disease.

Infection Atria.

Pathogenic germs may enter the system through the mucous
membrane of the air-passages, eyes, alimentary canal, urino-
generative organs, mammary glands, etc., and especially through
the glandular structures in such membranes, or opening through
them. The follicles of thetonsils, solitary and agminated glands
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2 Veterinary Medicine.

are especially favorable to the reception and culture of such
microbes. Again, some may enter through the injured and
partly devitalized skin, and even in exceptional cases through
the sound integument. Very commonly however admission is
gained through wounds, abrasions, or other breaches of surface
of either mucosa or skin. These are very varied, but include
cuts, bruises, pricks, scratches, chaps, cracks, vesicles, pustules,
burns, frost bites, eschars, cauterizations, sloughs, the open um-
bilicus of the new-born, the wounds made by biting or stinging
insects, etc., the wounds made by external parasites or internal
worms, and those due to the poisons of venomous animals. The
action of insects in carrying infection from a diseased animal or
product to a sound one, and the conveyance of germs on or in
the bodies of worms, which hook themselves to vascular surfaces,
or migrate inward through the membrane, deserve especial men-
tion as these factors have been so much forgotten and overlooked.

Certain microbes pass from the circulation of the dam to that
of the feetus, with or without colonization and disease of the
chorion. Others fail to pass through the placenta to the fcetus.

Some microbes (bacillus tetani, bacillus of emphysematous
anthrax) are confined to the seat of inoculation and perish in the
blood. .

Anerobes grow only in the depth of the tissues, where exu-
dation has diminished or arrested the circulation of oxygenated
blood. They die in the blood. %robes grow on or near the
surface, in the oxygenated blood, or where uncombined oxygen
is present. Some therefore enter most easily by surface wounds,
and some by deep wounds only.

Again some genera and species are immune to certain microbes
so that an inoculation is harmless to them ; the microbes cannot
live and form colonies. Animals of susceptible species which
have passed through a self-limiting microbian disease show a
similar immunity. Some may carry the infecting germ on the
surface of the skin or mucosa, and transmit it to other (suscep-
tible) animals, though themselves immune.

Colonization of Different Tissues.

Certain microbes and their products show a particular affinity
for given tissues which they colonize to the exclusion of others,
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or their toxins unite with the constituents of such tissues so as
to abolish or derange their functions. The action may be
likened to the election of aloes for the large intestines, jalap for
the small, saltpeter for the kidneys, opium or alcohol for the
brain. So the microbes of tetanus, dourine and rabies affect the
nervous system, those of aphthous fever the mouth, feet and
udder, those of glanders, tuberculosis and strangles the lymph
system, and those of cowpox the skin.

Elimination of Pathogenic Microbes.

Different microbes may leave the system by any of the natural
excreting surfaces. The mucosa of the bronchia, bowels, or
kidneys are the most usual outlets. The kidneys especially, re-
ceiving so much blood relatively to their size; habitually pass out
microbes which find a home in the blood and thus the kidneys
are notoriously subject to secondary local infection and patho-
logic processes.

Susceptibility : Vulnerability.

Just as certain tissues are receptive of given microbian poisons
and succumb to them, so certain animals and species, suffer from
particular microbes and their products, when other tissues of the
same, or other species of closely allied animals, escape, The
latter are said to be immune, and this immunity is racial, or
innate on the one hand, or acquired on the other. The recog-
nized and assumed conditionsof susceptibility will be more easily
dealt with under the head of immunity.

Immunity : Serum Therapy.

Immunity may be defined as the successful resistance, by the
animal body, of invading microbes and their products. Con-
genital or racial immunity to given infections which prove patho-
genic to others is so common that a large number of infectious
diseases have been long recognized as peculiar to a given genus
or species. Thus the %orse has his strangles, influenza and con-
tagious pneumonia ; the ox his lung plague and Texas fever:
the sheep its sheep-pox caseous lymph adenitis and braxy ; the pig
its erysipelas (rothlauf) and hog cholera ; the dog his distemper ;
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and the ckicken its apoplectiform septiceemia. Acquired immunity
is equally familiar as shown in all cases of recovery from a mi-
crobian disease, and in the fact that after a first attack of many
such diseases there is an acquired resistance to a second attack
for a greater or less length of time. This antagonism is in
degree only, and too often an overdose, or a specially virulent
or potent germ, or a particular condition of the system exposed,
will cause the latter to succumb to a microbe, to which it would
otherwise have proved immune. In general terms it may be
said that, as the microbe and its toxins are the main vulnerant
agents in establishing the disease, so the body cells (leucocytes,
erythrocytes, tissue cells) and their toxins (antitoxins) are the
resistant or immunizing agents. It is an antagonizing of specific
pathogenic agents by defensive substances derived from the
normal body cells.  The attack and the repulse are each made
through the soluble chemical products of the living organism
(microbe or body cell), and such products are diffused through
the serum or lymph. In this may be included the liquid
contents of the body cells for when these englobe the invading
microbe, the latter, until it perishes, continues to produce its
pathogenic products, which are the more concentrated and
effective because they are in the main confined within the nar-
row limits of the cell. Hence many cells are destroyed in the
clash of forces, and the result wavers in the balance until de-
cided by the relative numbers or potency of the contending bands
of microbes and cells.

Immunization, by products of the disease to be protected
against, is initiated by one of two methods: 1st by the use of
enfeebled germs which will no longer prove fatal to the animal
(protective infection): and 2nd, by employing the soluble toxic
products of the pathogenic germ in the ahsence of that organism
itself ( protective intoxication). Since however the real immediate
factor, which operates on the animal cell to cause the formation
of the defensive material, is the soluble chemical product of
the microbe, it follows that the success in both cases is due to the
same cause. The practical difference is that whereas the en-
feebled microbes are still vital, and capable of reproduction, they
may, under given favorable conditions, start up a new infection
which may propagate itself indefinitely as an epizobtic; the same
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is not possible with the simple chemical product in solution,
which has neither life nor power of self propagation. When,
therefore, we aim at the complete extinction of a disease and its
infection, and when this can be effected equally well by the use
of the simple chemical products, this is much to be preferred to
the use of live microbes however much they may be enfeebled.

In seeking a scientific explanation of immunization, many sub-
sidiary factors and complex conditions have been discovered, and
on these have been based ingenious theories which must be men-
tioned.

Phagocytosis (phagein, to eat, cytos, a cell) is the process in which
cells possessed of amceboid movement, lymphoid and neutrophile
leucocytes, etc., flow out into arms (pseudopodia) which enclose
solids that they digest as food, and among these the invading
pathogenic microbes (Metchnikoff). When the englobed microbes
are not too numerous in a cell or too toxic, they are themselves
dissolved and digested and their destructive powers arrested. On
the other hand, the cells often perish and even become for a
time centres for the culture and encrease of the microbes within
them. This is well shown in the great destruction of the blood
globules in Texas fever and other affections.

The defensive products of the phagocyles include an enzyme
(ferment) or cyfase which dissolves the microbe or other body
on which it operates: and a ¢yfofoxin (leucotoxin) which poisons
or enfeebles the invading organism so that it may be less able to
produce defensive secretions and protect itself. These defensive
products of the cell are especially attributable to the lymphocytes
whether in the blood or the great lymphatic system, to the
amceboid epithelium of the capillaries, and to the wandering
lymphocytes, but also in part to the red blood globules, and it is
presumed the tissue cells when set free in inflammation, and
endowed anew with amceboid movement. The defensive pro-
ducts pass out of the cells into the surrounding serum endowing
that with defensive qualities similar in kind. Hence the principle
of serum therapy.

Haemolysins are enzymes that cause solution and destruction
of blood globules. Injection intravenously, intraperitoneally, or
subcutaneously, into a guineapig, horse or other animal of the
defibrinated blood or blood serum of the rabbit, determines in



6 Veterinary Medicine.

the blood of the injected animal, the formation of haemolysins
which act on the red globules of the blood of the rabbit but not
on that of other animals. This operates when the blood serum
from the injected horse or guineapig is injected into the circulat-
ing blood of the rabbit, or mixed with the rabbit blood 77 vifro,
(Bordet). Here we have a suggestion of immunization. The
alien and inimical blood of the rabbit in the circulating blood of
the horse (or other animal) educes the protective haemolysin which
quickly destroys the alien red blood globules of the rabbit if
brought in contact with them. The haemolysin, however, is com-
posed of two bodies one of which (alexin, complement) is rendered
inactive when heated for half an hour to 55°C., and a second
(immune body, sensitizing body, ambocepter, copula, fixative sub-
stance, desmon, preparator) only loses its power at a heat of 60°
to 65°C. The serum robbed of its haemolytic power by heating
to 55°, resumes this power if mixed with the blood serum of a
healthy guineapig, which would not of itself have affected the
rabbits’ blood. The alexin shows no affinity for the red globule,
to which it proves harmless except in presence of the ambocepter.
Again, alexin and amboceptor show no affinity at a low temperature
but may lie side by side at 0°C. without uniting, and can only do
so at a higher temperature up to 40°C. The alexin shows no
affinity for the cell unless the améboceptor is present, but, given the
two conditions, affinity between the alexin and ambocepter and a
corresponding affinity between the ambocepter and the cell, and
the microbian toxin can reach the cell and exercise its baneful
influence upon it.

Ehrlich carries the subdivision still farther. The amboceptor
has its kaptopkore group, (dptein, to touch, pherein, to bring),
intermediate between it and the animal cell as an essential
element to the completion of the mutual affinity of the two, and
the alexin or complement has its foxophore group, (Zoxos, poison,
pherein, to bring), which on that side carries the toxins. Then
on the part of the cell he invokes projections of the cell wall in
the form of pseudopodia (7eceptors) which must have a special
affinity for the Akaptophores in order to establish an effective union
with the amboceptor and complement, and finally with the foxin
and microbe.

The relation of one of these bodies to its fellow is of the nature
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of chemical affinity and each must find its proper affinity to be-
come efféctive, as a halogen or acid must meet with a base in
order to form a salt. But just as a given acid and a given base
may have no mutual chemical affinity, so a potent toxin may be
present and yet prove harmless for lack of the intermediate
bodies which are necessary to establish a true affinity with the
cell. The simile has been offered of a lock with its wards, the
key fitting those wards, and the hand that turns the key, and if
the reader will eliminate the mechanical elements of the picture
and replace them by chemical affinities, the interdependence of
each element on the adjacent one in order to establish a toxic
action in the cell, will be fairly represented. The current dia-
gram in which each element is represented as having on one end
a mechanical conformation which will fit a corresponding struc-
ture on the adjacent element, and can unite with no other, and
at the other end a special form which will fit that of another
element and no other, is liable to mislead certain minds. A
special element in the chain is fitted to connect with two other
elements differing from itself and from each other, but, the con-
nection is established through chemical attraction and not by
gross mechanical adaptation.

The absence of these affinities may in part explain why certain
animals and certain genera are invulnerable by certain microbes
and their toxins,—why given diseases are pecu]lar to given specieg
of animals.

Detackment of Receptors. Under many infections by the af-
finity for the microbe or its toxins, the leucocytes (the natural
defensive cells) accumulate in the seat of the microbian invasion
and even in the infected blood, the encrease being due not only to
their congregating, but no less to direct multiplication. Their
nuclei enlarge at the expense of the surrounding protoplasm and
nuclein escapes into the surrounding liquid. According to
Ehrlich multitudes of receptors are cast off from the surface of
each cell and meeting in the serum with the haptophores of the
toxins, unite with these, satisfying their affinity and thus ward
off their union with those receptors which are still attached to the
cell, and in thi§ way they protect the life and integrity of the
cell. This contributes to abort or cut short the disease, and the
overproduction of these receptors, once started, tends to continue
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for a greater or less length of time and thus establishes an ac-
quired immunity. "

It must be assumed that these r-ceptors, before their detach-
ment from the cell have acquired the special affinity which makes
them available for engaging with the haptophores and toxins of
the invading disease, and of that only, as the acquired immunity
is from the one affection only.

Isolysins or Aulolysins (isos, similar, autos, one's self) are
solvents of the red globules produced by injecting excess of the
blood of the same species of animal. They do not act the same
on the blood of all animals of the same species, showing a differ-
ence in the globules in animals of the same species. This sug-
gests a reason why different individuals are not all equally sus-
ceptible to the same microbe, and why the action of antitoxins
should be more effective in one animal than another of the same
breed. )

Agglutinins : Hemagglutinins. ‘These are elements in the
normal and diseased blood-serum, which cause clumping in masses
of the blood globules of another animal, or of bacteria. ‘The action
bears an apparent relation to that of haemolysis and the two con-
ditions usually coexist. Normal goat serum agglutinates the red
corpuscles of man, pigeon and rabbit: normal rabbit serum ag-
glutinates typhoid and cholera bacilli. The serum of a person
with a well developed case of typhoid fever clumps the bacilli in
an artificial culture of the typhoid germ. The same holds with
the blood serum of hog cholera, and the lrog cholera bacillus. In
these cases and in others this is made a mode of diagnosis. The
union of the agglutinin and the bacillus is shown by the follow-
ing : To a serum which agglutinates both typhoid and cholera
bacilli, some typhoid bacilli are added and the whole centrifuged
when the clear fluid will no longer clump the typhoid bacilli, but
still clumps the cholera ones. Conversely if the cholera bacilli
are first added and the whole centrifuged the clear fluid no longer
acts on the cholera bacilli, but will still act on the typhoid. The
agglutinins of the bacilli introduced adhere to the surface of
these bacilli and are precipitated with them, while those that
would clump the bacilli of the other disease remain in the clear
liquid. The same applies to the agglutinins in their action on
blood cells. To a normal goat serum, which agglutinates the
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red cells of man, pigeon and rabbit, red cells of man were added
and the whole centrifuged. The clear liquid left will no longer
clump the red cells of man, but will still clump those of the pi-
geon and rabbit. The agglutinins in the blood of one animal are
thus shown to be many, one acting on a given microbe or on the
red globules of one animal and another on those of another.

The power of the agglutinins survives a temperature of 60° C.
but is lost at 65° C. Thus by heating a serum to 55° C. the
haemolytic action is destroyed while the action of the agglutinins
is retained.

Precipitins.  If a rabbit is injected with the serum of horse,
chicken or eel, and the serum of this rabbit is later mixed with
the serum of a horse, chicken or eel, as the case may be, the
latter becomes cloudy by reason of the precipitation of a portion
of the albumen. The substances in the rabbit’s serum which de-
termine the precipitation of a portion of the albumins are known
as precipitins. Leblanc finds that in the majority of cases the
Pprecipitate is made up in part of albumin from the serum operated
on, but mainly of pseudo-globulin from the specific serum. The
specific serum may operate equdlly on the serum of two nearly
related animals. Thus the serum taken from the rabbit which
had been first injected with chicken serum, precipitates the
normal serum of both chicken and pigeon. These two animals
are supposed to have common receptors.

Without going further in the elucidation of precipitins and
their relations, it may be said that in them as in the agglutinins
we have to a certain extent a parallelism with the production
of antitoxins by the introduction into the living body of the
toxins of a given disease. No method for the utilization of the
precipitins for protective purposes has been successfully worked
out, yet they have been availed of to differentiate the flesh of
one animal from that of another for which it has been sub-
stituted :—the flesh of the horse from that of the ox, or that of
the dog from that of the sheep.

Antibodies. ‘These are protective agents produced by the animal
cells, when they are submitted to successive, encreasing doses of
the inimical material of microbian or other origin. Thus treat-
ment with hemolysins develops antithemolysins, isolysins develop
anti-isolysins, agglutinins develop anti-agglutinins, precipitins
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produce antiprecipitins, immune body secures anti-immune body,
toxins produce antitoxins, cytotoxins produce anticytoloxins, sper-
moloxin invokes antispermotoxin, neurotoxtin produces antineuro-
toxine. 'The operation of each poison rouses the leucocytes and
body cells to elaborate its special antidote. The antibody for
one species of animal, however, or for one poison, is not therefore
effective in another animal species nor for another poison. The
antibodies cannot be used interchangeably for different diseases
or animals. ]

Immunization by toxins and plomaines is a means of rousing
the animal cells of the subject injected to the production of the
requisite floxins, plomaines, etc., (antibodies) to prevent the
disease from which the poison was drawn. The production of
the antibodies may be more or less abundant and permanent, and
thus immunization is likely to be more or less perfect and endur-
ing. These antibodies may often be cultivated in the bodies of
animals which are not naturally susceptible to the disease (which
are already innately charged with antibodies) and which can there-
fore bear much larger doses of the poison, and in this way the most
potent defensive serum may be secured. They may, on the
other hand, be rendered ineffective on the animal injected, by
reason of the absence of the intermediate bodies by which their
connection is established, by reason of a special susceptibility to
the pathogenic microbes or their toxins, or by reason of the
presence of acids or other bodies which increase susceptibility to
microbes or toxins.

Two other considerations enter into the question. If the
unaltered serum of an infected animal is used containing the
living microbe, there is some danger of the survival of the latter,
and of its propagation to other susceptible animals, thus starting
an epizodtic. Again if the serum is devitalized by heat, oxygen
under pressure, or otherwise, there is the danger of destruction
of the antibodies, or of some of the intermediate bodies by which
their preventive action is established. The devitalized serum is
the safe agent to use, but it is not in every disease that it can be
secured by available methods, and therefore sterile sera cannot
always be availed of. )

" Protection by anfibodies produced in the system of a normally
immune animal which has been made still more resistant, or
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taken from an animal normally susceptible but which has been
rendered artificially immune, and long enough after the induced
immunity to avoid all risk of left-over microbes, cannot fairly be
called immunization, seeing that it only lasts so long as these
antibodies remain in the system of the animal injected. It does
not rouse the cells of this animal to themselves produce the
required antibodies and to continue such production for a length
of time. It is comparable rather to a dose of chloral or other
antispasmodic in tetanus, which will suppress the spasms so long
as the chloral remains in the system, but has its action limited
by the amount of the dose and the period up to its elimination.
This partakes of the nature of therapeutic medication rather
than immunization.

For immunization the following conditions may be laid down
as most uniformly applicable :

1. The active pathogenic products of the invading micro-
organism must be employed.

2. A nonlethal dose must be employed or a succession of such
doses. .

3. These must be used on an appropriate subject. ‘The
injected animal must not be temporarily insusceptible like the
meat fed rat to anthrax, nor morbidly susceptible to the
same disease like the ox charged with lactic acid.

4. The immunizing product is best injected into the con-
nective tissue. In intravemous injection the toxin may Kkill
at once by undue potency, or may be eliminated so rapidly
that it has no tangible or enduring effect.

5. In case of very deadly toxins (Rinderpest) the danger
may be lessened or obviated by mixing the antitoxins with the
toxins before injection, or by injecting first the antitoxins and
later the toxins.

For serum therapy the following conditions are important :

1. Use a suitable animal for producing the antitoxins, and
raise its resistance to the specific infection by successsive
nonlethal injections of the products of the microbes of the
disease in hand.

2. Use the resistant serum of the highly immunized animal in
appropriate doses for the animal to be treated.
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3. The hypodermic use of the serum is usually to be preferred,

though in certain cases intravenous injection may be employed,
or even injection into cavities containing the organs that
have an elective affinity for the toxins.

4. Use the therapeutic serum as early as possible after
infection. A short delay means the demand for an enormous
encrease of the antitoxic serum to be used, and even then in
some diseases (tetanus) it has little or no effect.

5. The introduction of the antitoxin just before the in-
fection, or at least during the incubation stage, when as yet the
toxins have not united with the susceptible tissues, promises the
best results.

Modifying Factors -—Physiological and Pathological.

Many different conditions of the system disturb, modify or
annul the habitual operation of the agencies relied upon for im-
munization and serum therapy, and although such interference
is exceptional, yet its occasional occurrence will interfere in such
cases with the full success of the sanitary work based on these
methods.

Both immunization and serum-therapy are largely influenced
by the supply of oxygen in the freely circulating blood, and,
when this has been interfered with by excessive or defective
functional activity of the thyroid, anterior pituitary body, or,
above all the adrenals, the protective or curative process is
materially affected. Sajous, who ascribes the bacteriolytic action
mainly to a tripsin body formed in the pancreas and spleen and
sent in the blood to the comparatively immune liver, or in the
wandering or tissue cells, claims that the abundance of this and
other antibodies is determined largely by the supply of adrenalin,
which controls the dilatation and contraction of the capillaries
and the quantity of blood and oxygen supplied. If the stimula-
tion of the adrenals by toxins is insufficient he advises to add to
this alkaline salts, strychnine, digitalis, etc., but there is again
the danger of complete arrest of adrenal function by overstimu-
lation. Other examples might be adduced to show that the im-
munization is at times an uncertain quantity and to enforce the
truth that the absolute extinction of the microbe by segregation

e — ——
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and disinfection is to be preferred when it can be availed of at
reasonable expense.

Habits of Microbes as affecting Suppression.

As bearing on the suppression and extinction of contagious
diseases, the life history of each pathogenic microbe, and partic-
ularly its survival as a saprophyte outside the body, or its strict
confinement to a life in the animal body (pathogenic career)
offers most valuable indications. The microbe which is restricted
to an intracorporeal existence in the animal body can be certainly
and definitely circumscribed and exterminated, and a disease
which has prevailed and decimated a race of animals from the
dawn of their existence can be wiped out from the face of the
earth. A microbe which can live and multiply not only in the
body of an animal host, but also outside in a decomposing organic
matter (a saprophyte), can not be met and exterminated on the
same easy and certain terms, but must be dealt with in all parts
of the outside world wherever there is a concurrence of the suit-
able dead organic matter, and the pathogenic microbe. It may
or may not be possible to utterly exterminate a microbe which
possesses this habit of life, but we can usually circumscribe its
prevalence and shut it out of given areas, by eliminating it from
the animal system within such areas, and putting an end within
the protected field to the conditions that favor its saprophytic life.
Again, a microbe which is pathogenic when introduced into the
animal body, and which may live outside that body as a sapro-
phyte, under conditions which are unusual and which can be suc-
cessfully altered, stands midway between the two first named as
regards its amenability to suppression and extinction. Again,
certain microbes, though deadly to their animal host, habitually
employ ticks or predatory insects to convey them from one animal
host to another. These can be cut short in their pathogenic
career by the simple expedient of destroying or excluding the in-
vertebrate host which acts as a bearer between the two higher
animals.
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The following tables are interesting in this connection :

Diseases due to Pathogenic Microbes : Nonsaprophytic.

Microbes habitually live in the Animal Body only.

Variola.

Glanders.

Dourine

Lung-plague.

Rinderpest.

Rothlauf : Pig Erysipelas.

Hog Cholera.

Swine Plague.

Swine Fever with Invisible
Microbe.

Braxy.

Fowl Cholera.

Strangles.

Contagious Pneumonia.
Influenza.

Canine Distemper.

Rabies.

Foot and Mouth Disease.
Vesicular Exanthema.
Tuberculosis.
Entero-hepatitis in Turkeys.

Apoplectiform Septiceemia in
Chickens.

Diseases due to Microbes which can Live as Saprophyles, oulside the Body.

Pyaemia.

Septicemia.

Malignant (Edema.
Emphysematous Anthrax.
Anthrax.

Haemorrhagic Septiceemia.
Tetanus.

Actinomycosis.

Coccidiosis.

Thrush (Muguet).

Contagious Ulcerous Stomatitis.

Diseases with Micvobes that are Conditionally Saprophytic.

Milk Sickness.

S. African Horse Sickness.

Diseases caused by Micyrobes borne by Invertebrate Animal.

Texas Fever.
Trembling (Louping-Ill).

Trypanosomiasis.
Paludism.



CYCLES OF POTENCY : PERIODS OF MALIGNANCY
AND BENIGNANCY.

Nothing is more certain than the varying potency of a microbe
and its toxins for a year or a series of years at a time. For a
number of years just past smallpox has been so mild in the United
States that physicians often differed in opinion as to whether the
prevailing affection was variola or a less dangerous skin disease.
Some years strangles are almost uniformly mild and simple and
in others almost constantly irregular and dangerous. ‘The same
holds true of canine distemper, hog cholera, influenza, contagious
pneumonia, lung-plague, Rinderpest, and other pestilences. Even
locality and season influence largely. Lung-plague is a less vio-
ent affection in the Northern United States than in Great Brit-
ain, and Glanders largely escapes recognition in Wyoming and
Montana. Tuberculosis at one time, or in one locality, shows a
very low virulence and mortality, and at another time or place an
unwontedly dangerous and fatal prevalence. Again, the food,
or indoor life of an animal, or other variation of management o
environment often modifies the susceptibility to a microbe and
therefore its virulence and the fatality it causes. Any such con-
dition prevailing for a length of time determines a special cycle
of the disease for evil or good, so that agencies which appear to
operate in the way of prevention or cure at one time are compar-
atively useless at others. This has often led to confident claims
for given methods, based on a series of experiments, or on obser-
vations made during a given epizootic which break down com-
pletely under a larger experience.

This should never be forgotten in estimating the value of
measures which come short of the complete and final extinction
of the microbe of a disease. All restriction by special diet, med-
icine, open air; all attempts at immunization by enfeebled mi-
crobes (misnamed vaccine), by sterilized toxin or cytase drawn
from such microbes ; any use of antidotal agents in the form of
antiseptics, antitoxins, etc.; any resort to sero-therapy or organo-
therapy will perhaps succeed in a long series of cases, and then
signally fail under new conditions. But when the one essential
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cause of the disease is a particular microbe the complete extinc-
tion of that microbe, not only at once cuts short the existing
epizootic, but absolutely excludes the possibility of that disease
arising anew. The present losses are promptly cut short, and all
future losses, which would otherwise have gone on to the end of
time, are absolutely prevented.

And yet such absolute extinction is objected to because of the
cost. Which is greater—the present outlay to pay for even 1o per
cent. of a susceptible race when this will put an end to all such
losses for all future time ;—or the temporizing to save a fraction
of this 10 per cent. at the certain cost of the maintenance of the
disease and losses year by year for hundreds or thousands of
years, together with the equally galling tax for the sanitary police
restrictions through all these centuries ?

In spite of the present claims for immunization and other half-
way measures, the only truly ideal and economical niethod is that.
which destroys every germ of the infection, so that no future
cases can possibly occur. This is, however, restricted largely to
acute infectious diseases, the germs of which have no saprophytic
life outside the body of the host.

For some affections, like foot and mouth disease, the object
may be accomplished by stopping all intercourse between animals.
and herds, the exclusion of man, beast, vermin, birds and insects,
and accompanied and followed by an exhaustive disinfection of
the premises and every object that may have been exposed even
remotely to infection. In all cases the exposure of susceptible
animals, or those that have been near them or their products
or any unfenced place or within reach of other animals, must be
made a penal offence.

For other imore fatal affections of this kind, the removal (usu-
ally the slaughter) of the infected, the disinfection of the car-
cases, premises, products and contaminated things, and the ex-
pert control and daily testing of the survivors, are important ad-
ditional measures.

When the cost of expert control for a long period would ap-
proach the actual value of the herd, it is often better to buy them
out and kill the whole at once so as to purify the. premises at
once and allow the owner to continue his business and earn a.
living.
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In the absence of violations of the law, or recent importation
indemnity for all animals taken, is essential to success; it is a
matter of bare justice, and its omission is an invariable source of
failure in veterinary sanitary police. In some countries the cost
is met by a tax on live stock, but it ismuch simpler to let such
an outlay for the public good be paid out of the public exchequer.

When the germ of a disease is saprophytic it may be impossi-
ble to deal with it as above, and then such measures as immuni-
zation, serum-therapy, organo-therapy, may be resorted to in
suitable eases. But in all such cases any step that would risk
the extension of the area of infection must be prevented so that
an expert supervision of the stock and their products is de.
manded.

Some epizootics must be prevented by doing away with the in-
termediate invertebrate bearers of the microbes, and some by
removing the conditions of environment by which the microbes
are preserved. These and other precautions must be referred to
the chapters on individual diseases.

PYZEMIA AND SEPTICEMIA.

Multiplicity of Septiceemias. Pyzmia and Septiczemia, distinction be-
tween. Multiple secondary abscesses in pyzmia; no secondary abscesses
in uncomplicated septiceemia. Septico-pyzemia. Pyzmia. Causes: bac-
teria, deep wound infection, susceptibility, debility, shock, illness, narcotic
ptomaines, partial immunization, complexity of infection, mutual decom-
position of toxins, dose, lesions of intima of blood vessels, thrombosis, em-
bolism, action of microbes on haematoblasts and blood globules, viscidity of
cells, adhesion to endothelinm, coagula, solution of clot, escape of mi-
crobes. Lesions: wound, abscess, thrombus, emboli, infarction, abscesses,
ulceration, endocarditis. Spleen. Blood coagulates. Symptoms: rigor,
hyperthermia, with remissions, pulse weak, soft, rapid, perspiration, diar-
rheea, sweet breath, feeces, urine acid, dulness, prostration, mucose dusky
or yellow, blood shows leucocytosis, hee molysis, cardiac murmur, arthritis,
stupor, coma, palsy, dry, puffy sore, source of infection. Prognosis grave.
Prevention : largely surgical, antisepsis, asepsis, excision of infected vein.
Treatment : antiseptics, locally and internally, stimulants, tonics, nourish-
ment. Seplicezmia: microbes, toxins, septic intoxication, septic infection,
fermentation fever, sapreemic fever. Lesions : blood dark, incoagulable,
spleen enlarged—gorged, petechiz, cloudy swellings, coagulation necrosis,
organs as if parboiled, congested glands, kidneys. Symptoms : chill slight,
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hyperthermia without marked remissions, weak, rapid pulse, hurried
breathing, anorexia, emesis, yellow mucosz, nervous disorder—dulness,
apathy, stupor, paraplegia. Value of precursory conditions. Prognosis
grave. Prevention, Treatment : remove source of poison, antiseptics, drain-
age, internal antisepsis, strychaia, quinine, iron chloride, stimulants, sup-
porting, easily digestibie food, sponging.

At first introduced to indicate the supposed results of pus and
septic material respectively in the blood, these terms have come
to represent the clinical phenomena which come from the intro-
duction into a susceptible system of pyogenic and mnecrogenic
microbes and their toxic products. Gradually different affections,
which would have been included under the same general terms,
came to be identified under specific names, and a number of these
will be described as individual diseases—strangles, mouse and
rabbit septicaemias, metritis, phlebitis, omphalitis, rouget, bar-
bone, chicken cholera, septiceemia hsemorrhagica, etc.—yet a
certain number have been left to be referred to under the generic
terms, though respectively due to different microbes.

Distinctions between Pyemia and Septicemia. Pyemia is a
morbid condition characterized by the formation in different
organs of multiple metastatic abscesses, dependent on the trans-
ference, in the blood stream, of infected clots, or particles con-
taining pus microbes, and their arrest at distant points, so as to
cause foci of suppuration commencing with the intima of the
vessels, g

Septicemia indicates a general infection often by the same mi-
crobes, but showing its results in enlargement and blood engorge-
ment of the spleen and lymph glands and necrotic foci of the
liver, kidneys and other organs, but without the formation of
multiple abscesses. The presence of the microbesin the different
organs affected, shows that it is not due to the diffusion of the
toxic chemical products alone, as at one time supposed, and the
lack of abscesses appears to be due to the absence of clots or of
modified and adhesive leucocytes or hzematoblasts, which ad-
hering to the epithelium of the vessels predispose to suppuration.

The two conditions are, however, often combined, constituting
what is known as septico-pyemia.

As in the occurrence of other infecting diseases, the condition
of varying susceptibility must be taken into account, one indi-
vidual, or one species resisting an inoculation which would be
deadly to another.
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Pysemia. Causes. Thecausative microbes are most commonly
staphylococcus pyogenes aureus, or albus, the streptococcus
pyogenes, and less frequently bacillus pyocyaneus, bacterium coli
commune, and probably any pus producing microbe. Many con-
ditions must however be accepted as contributing to the general
infection.

Inoculation on a mere abrasion or surface sore is not to be
dreaded so much as if the virus is lodged subcutaneously or in a
deep wound. The ready escape of the toxic products, the active
leucocytosis which takes placeinthe granulations, and the action
of the oxygen of the air are more or less protective in the ex-

posed sores.

The native susceptibility of the subject,—horse, ox,—conduces
to the disease, while the insusceptibility,—bird—-tends to obviate it.

The debility of the system or of individual tissues attacked, lowers
the resistant power, and especially that of leucocytosis, and thus
favors survival and encrease of the microbes and their chemical
products. Thus the skock succeeding a serious operation, the
general depression attendant upon severe illness, or the poisoning
by narcotizing ptomaines and toxins, may easily become the extra
weight which causes the system to succumb. On the contrary,
pre-existing or long standing disease, with consequent general
debility appears at times to prove to some extent a protective
factor, the previous exposure to the invading germ having edu-
cated the leucocytes to resist the toxins and to produce the de-
fensive sera which neutralize the latter or keep the invading mi-
crobes in check. A measure of immunization has been secured.

The resulting immunization cannot be looked on as very per-
fect, nor permanent, as a specially strong inoculation by a
virulent microbe, or large dose, or different conditions of life,
will entirely overcome it, and the pyaemic fever appears. Vet
in chronic cases of secondary abscesses from a deep source of
infection, the resistance is often such as to ward off febrile
pyemia. In ahorse with primary abscess situated deeply under
the humerus, free evacuation and healing of the wound, have, in
my experience, been followed by the formation of abscesses in
distant points for a period of seven years, but without any
marked febrile reaction.

The complex nature of the infection appears at times to over-
come the vital resistance more effectively than will the presence
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of even a potent microbe alone. Some of the worst cases follow
on a wound, the seat of complex infection, and even saprophytes
are to be dreaded in this connection. This may operate in vari-
ous ways, either by mutual combinations or decompositions of
the toxic products of associated germs producing more deleterious
products, or by the individual action of one ptomaine or toxin on
leucocytes, haematoblasts, sera, or tissue, laying it more open to
the attacks of those of another microbe which by itself would
have been comparatively harmless.

Koch’s experiments showed that the atlack &s violent in ratio
with the size of the dose : one thousandth part of a drop of pysemic
blood was harmless to the rabbit, while one tenth of adrop killed
in one hundred and twenty-five hours, and a syringe full in forty
hours.

In ordinary cases of pyaemia the occurence of internal phlebitis
or arleritis with the inevitable thrombosis isan important step in
causation. Any inflammation of the inner coat of the vessel leads
promptly to the formation of a coagulation of the contained blood,
and blocking of the lumen. Beginning on the diseased or
abraded surface, the clot forms backward along the line from
which the blood normally comes (proximal in the arteries ; distal,
in the veins), until it reaches the next considerable colateral

branch. The clot is firmly adherent to the intima except at the .,

free end, which is conical and projects into the blood current.

If small portions are detached from the thrombus and washed
on in the blood stream they become arrested when they reach a
vessel too small to admit them, it may be a smaller artery, or it
may be a capillary, and always in the line of the circulation,—
from the systemic circulation to the lungs, or from the lungs to
the system at large. This is embolismm. Wherever arrested, the
contact of the leucocytes and hamatoblasts with the inner coat
of the vessel, leads to metabolic changes and firm adhesion, and
the pus microbes in the clot determine suppuration and abscess.

Eberth and Schimmelbusch have shown that the hzematoblasts,
even more than the other blood elements, when acted on by the
pus microbes become viscous and stick not only to each other,
but to any floating body, and to the inner serous coat of the
vessel, particularly when the latter has been abraded or injured.
This clumping together of the haematoblasts forms white clots
which block the smaller vessels, but in the viscous condition they
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further the coagulation of the fibrine, and again when they come in
contact with the intima, instead of passing through, or moving on,
they remain adherent and start the formation of thrombi. This
is above all common in given tissues, and the medulla of bone
has in this respect a bad preéminence, so that acute suppurative
osteomyelitis, is a familiar lesion and is liable to become chronic,
and determine distant abscesses and general infection long after.

The thrombus thus formed is an infective coagulum, tending
to constant encrease, as the clot is a favorable culture-field for
the microbes, and the tendency is to coagulate more and more of
the adjacent blood. It tends further to disintegration, as the
action of the microbes and their toxins on the leucocytes, trans-
forms these into pus cells, inducing softening of the mass, and
the washing on of individual infective pus cells and minute por-
tions of the clot to form infective centres and abscesses at distant
parts.

If the pathogenesis of the invading microbe is weak and the
resistance of the leucocytes potent, such clots may remain cir-
cumscribed or may even be absorbed, but in the opposite conditions
with potent and numerous microbes and abundant and effective
toxins, the tendency is not only to a continuance of infection,
but to an acute febrile pyamia.

Pyzemia does not supervene at once upon a trauma as may
septiceemia, but only after a variable number of days, (3 to 8),
a peculiarity which is explained by the temporary protection of
the clot. By the constant accretions on its exterior, of the new
layers of hzematoblasts and fibrin, the microbes are at first impris-
oned, and it is only when softening has taken place, or when the
coagulum has extended into the free flowing current passing into
a colateral trunk, that the infection is liable to be washed on in
dangerous amount.

The mere presence of pus microbes or their toxins in the blood,
does not determine pyamia: a modification of the intima of the
vessels leading to local infections with thrombosis or embolism
and abscess is an essential condition. This lesion of the vessels
may be a trauma, as from bruise, puncture, operation, ligature, or
it may be the extension of a disease process as in arteritis, phle-
bitis, atheroma, the growth of a tumor from adjacent tissues, or
parasitism. The seat of the secondary abscess depends primarily
on the location of the original suppurating centre. Assuch centres
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are most commonly in the .systemic circulation (osteomyelitis,
omphalitis, wounds, traumas) the lungs are most commonly
attacked, the pulmonary capillaries acting as a sieve and arresting
the floating infective coagula. When the primary infection comes
from the chylo-poietic viscera, the liver is likely to show the first
crop of secondary abscesses. When, on the other hand, the pri-
mary abscess is in the lungs, the great flow of blood through the
kidney renders it especially subject to secondary suppurating foci,
though these may form in any part of the body.

Lesions. Pyzemia may result from a wound or abscess in con-
nection with which will usually be found a vein containing a
thrombus more or less softened or liquefied. If from a deep seated
injury or from osteomyelitis, the same condition is met with. The
thrombus and circulating blood furnish abundance of the infective
microbes, and at distant points, in the complimentary circulation,
most commonly in the lungs the arteries are found to be the seats
of embolism from arrested clots. The arrest always takes place
where the vessels are diminished by bifurcation, or the giving off
of a considerable colateral trunk, and the appearances will depend
on the duration of the embolism. If quite recent, a wedge-shaped
mass of tissue supplied by the vessel is ischeemic and pale, its
blood passing on into the veins without further arterial supply; if
later, this tissue forms an 7nfarct being gorged with deep red or
black blood which has filtered in from adjacent anostomosing cap-
illaries and distended those of the exsanguine area. This area
becomes of a deep red or black color, consolidated by an exudate
of lymph, and rapidly invaded by suppuration. The microbes
determine suppuration and softening, first in the clot and intima,
and next in the outer coats of the vessel and the surrounding ex-
udate, so that an abscess of variable size may result. Abscesses
are usually smaller and more numerous in the acute forms of the
disease, and larger and less numerous in the more chronic.

Ulcerative endocarditis with coagula on the valves is not un-
common. The spleen is often the seat of small abscesses in the
centre of solid exudates, with, in many cases, softening and enlarge-
ment of the organ. The blood tends to retain its normal bright
red color, and clots firmly, contrary to the usual condition in
septiceemia.

Symptoms. ‘The formation of emboli and secondary abscess is
usually marked by a violent rigor, lasting from a few minutes to
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an hour and which may be repeated at irregular intervals, serving,
in some measure, to distinguish pysemia from septiceemia. The
temperature rises with the rigor, (102° to 105°) but shows marked
remissions especially in the morning, when it may not exceed the
normal, and rising again with the recurrence of chill or staring
coat. ‘The pulse is usually encreased in frequency even during
the remissions and is soft and compressible. Remissions may be
attended by profuse perspirations or even, in the advanced stages,
by fcetid diarrhcea. The breath has a peculiar sweetish or mawk-
ish odor. Blood passed with the faeces may indicate intestinal
abscess, and albumen or pus in the acid urine, bespeaks suppu-
rating foci in the kidney. The cloudy mucus from the pelvis
of the kidney in the horse must not be mistaken for this. Cough
or dyspncea will indicate abscess of the lungs, and intercostal
tenderness, pleurisy.

The buccal mucosa may be dry and cracked, and the tongue
coated. From the first the animal is dull, and prostrate, and the
visible mucosz become dusky brown or even yellowish from the
liberated haematin. Blood abstracted will show the microorgan-
ism, an excess of leucocytes and diminution of the red globules.
The poison determines hamolysis. A cardiac murmur, usually
with the first sound, betrays endocarditis. ‘This is especially
characteristic of chronic pyzmia. Again multiple suppurating
arthritis may appear. Stupor, coma or paralysis will indicate
cerebral or meningeal lesions.

In pyzmia following trauma there is drying up of the pus
which becomes serous or bloody, a puffy condition of the gran-
ulations, and the evidence of a thrombus in one or more veins
leading out from the wound.

In other ¢ases the occurrence of pysemic symptoms, consequent
on parturition, metritis, omphalitis, bone-abscess or osteomyelitis,
on suppurating internal inflammations, ulcerative endocarditis, or
infective fevers like strangles, influenza, contagious pneumonia,
cattle plague, distemper, rouget, hog cholera, etc., serves to
identify the disease.

The prognosis of pysemia is always grave, and death may be
expected in six to fourteen days in acute cases. Chronic forms
last much longer.

Prevention is the great object in regard to surgical cases, and
this means the prevention of suppuration in the wound. As far
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as possible, however, this is to be sought by asepsis, or the use
of weak non-caustic antiseptics only, as cauterized tissues form
favorable culture media, when the action of the antiseptic is
spent, there being no longer any living and resistant leucocytes
present. The early excision of veins, the seat of thrombosis,
has proven successful.

In purely medical cases, the seat of the primary suppuration is
not always obvious and one is thrown back on medical treatment
which is rarely satisfactory in severe cases.

Treatment. When accessible even the secondary abscesses may
be opened, washed out with a weak antiseptic (3 per cent. car-
bolic acid solution), and covered with antiseptic dressing. Anti-
pyretics are worse than useless, because of the resulting depression
of the vital powers, and the reduction of the natural powers of
resistance. Calomel in small and repeated doses tends to assist in
elimination, and to counteract complications through sepsis of the
contents of the bowels. Quinine and chloride of iron continued
in large doses have been especially relied on as antiseptic tonics.
Liberal feeding, if the appetite will admit, is all important to tide
the patient over the period of depression. In the chronic cases
tepid bathing is of great value (Senn). Senn has great confi-
dence in the stimulating and supporting action of alcoholic
liquors—beer, ale, porter and even whisky, and in human beings
accustomed to the'daily use of these beverages they are more
imperative than in the lower animals.

Septiceemia. The micro-organisms causing septiczemia are the
same as those of pyzemia, but they differ somewhat in activity,
and act upon a system with a modified susceptibility, and above
all one void of lesions in the internal membrane of the vascular
system. The symptoms can be developed by the introduction of
the ptomaines and toxins alone, which hypothetical condition has
been named septic-infoxication. In case of excessive doses of
septic material, death occurs so early as to indicate simple narcosis.
If, as is usually the case, the microbes also gain access to the
blood and multiply there, the condition has been known as septic
infection. In any prolonged casé of septiczemia, the tendency is
to the formation of suppurating foci (septico-pyemia), so that
the two affections may be looked upon as probably the same, with
modifications of the earlier phenomena.

In connection with septiceemia must be mentioned the fermen-
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Zation fever of Bergmann, (aseptic or resorption fever) which
follows on extensive wounds, even if aseptic, on the intravenous
injection of the blood of healthy animals or even of fine foreign
particles (charcoal, flour), of a normal salt solution, or of well
water, or of pancreatin, pepsin or trypsin. It has been attributed
to the introduction and metabolism of fibrine and other elements,
but manifestly arises also from the solution of blood globules,
(hzemolysis). It comes on within a few hours after a severe op-
eration or other cause and lasts from one to three days, terminat-
ing in recovery, unless complicated by some intercurrent infection.

T'he sapremic fever, of Mathews Duncan (sapros—putrid, haima
—blood Y may also be named in this connection. Itisassociated with
one or more of the common saprophytes ( Bacillus saprogenes 1—2
and 3 of Rosenbach, Proteus Vulgaris, Proteus Zenkeri, Proteus
mirabile, etc.) These are propagated with difficulty in the blood,
but grow readily in pus or necrotic tissue from which their toxic
products can pass into the blood. )

Again the observations of Brieger and Maas, Ruine, Vaughan,
Bourget and others show that the isolated toxins from putrefactive
fermentation of animal matters, apart from the living bacteria
are capable of producing the characteristic symptoms of septi-
czemia. .

It is now generally concluded that the septiczemic phenomena
can be produced by the introduction of such poisons, whether
they are the product of septic fermentations outside the animal
poisoned, or of fermentation in dead matter in the economy of
such animal.

Lesions. In fermentation fever no tissue lesions are known.
In septicemia gross lesions are usually lacking unless the case has
been prolonged to allow of secondary abscesses (septico-pyaemia).
‘The blood however is dark and coagulates feebly if at all. The
spleen is enlarged, softened, dark in color and gorged with blood.
‘There are petechial hezemorrhages into the serosa and mucosse,
and the solid organs; cloudy swelling of internal organs from
coagulation necrosis; a parboiled appearance of heart, liver,
kidneys and voluntary muscles ; congestion of the lymph glands
and usually the presence of the specific microbes in the blood and
local lesions. ‘The kidneys are always congested, and their epi-
thelia granular and swollen, and there may be exudation between
the glomeruli and their capsules.
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Symptoms. Septic intoxication or septic infection may be
ushered in by a staring coat or slight chill, but it rarely shows a
violent rigor, such as inaugurates pyzemia. Thereis a rapid rise
of temperature (102° to 104°), which persists for three to seven
days without the marked remissions of pyamia ; weak, compressi-
ble pulse ; great muscular debility ; hurried, shallow breathing,
usually without cough ; anorexia ; emesis in vomiting animals ;
dusky or yellow mucosz from dissolved hzmoglobin ; scanty,
high colored urine, rarely albuminous ; dulness, sometimes ner-
vous twitching, delirium, apathy, stupor or paraplegia ; and either
constipation or, later, diarrhcea. When such symptoms super-
vene on a gangrenous sore, septic abscess or fistula, retained pla-
centa, blood clot in the uterus or elsewhere, suppurating tubercle,
or other morbid product, gangrenous lung or other internal organ,
purulent pericarditis, pleuritis or peritonitis, or any febrile affec-
tion which is complicated by necrosis, septiceemia is to be sus-
pected. ‘‘Septicaemia should always be suspected during the
course of any disorder the lesions of which afford an opportunity
for the growth and development of septic microorganisms, when
the symptoms of that disorder depart from the usual type and an
elevated temperature continues beyond the usual duration.”” (At-
kinson). ‘‘The final diagnosis of septic infection must be based
on the existence of an infection atrium, through which pus mi-
crobes have entered the tissues, and from which they have
reached the general circulation.’”” (Senn).

Prognosisis always grave. A slight infection, overcome by the
leucocytes or a simple septic intoxication may get well in two or
three days, but an acute progressive septic infection will usually
prove fatal in from one to seven days.

Prevention does not differ from that recommended for pyzemia.

Treatment is virtually hopeless unless it can secure the removal
of the necrotic tissue or fermenting material from which the poi-
son is derived. When the poisoning is due to the absorption of
septic products only, with little or no introduction of microbes
(septic intoxication) the removal of their source of supply may
bring about a speedy and permanent improvement. The removal
of a putrid placenta, or liquid from the womb, followed by irriga-
tion with an antiseptic lotion, the evacuation of a putrid abscess,
empyema, or ascites, followed by a similar disinfection, or indeed
the extirpation of a sloughing and putrid mass of any kind may
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be followed by a lowering of temperature within a few hours, and
a steady improvement in the general symptoms. The antiseptic
agents employed must be sufficiently potent, and persistently ap--
plied to render the surface sterile and yet not so caustic as to de-
stroy more tissue to become a future culture-medium for the sep-
tic microbes. Mercuric chloride (1:2000) aluminum acetate
(1 : 100) powdered iodoform, or aristol will often serve a good
purpose, to be followed, when necessary, by efficient drainage
and a covering of antiseptic gauze. When the primary source of
infection is in the intestinal canal, calomel, napthalin or B. nap-
thol may be tried.

For the weak heart strychnine is the most safe and reliable
agent. Quinia in large doses acts as an antipyretic, without the
attendant dangers of the coal tar products. It may be advanta-
geously combined with tincture of chloride of iron.

Ammoniacal and alcoholic stimulants are largely resorted to to
tide the patient over the period of depression, and nourishing and
easily digested food should be given so far as the stomach can
make use of it. Skim milk, eggs, and beef tea may be given
even to the herbivorous patient.

The thirst should be met by plenty of pure water to favor elim-
ination of the toxins, and the surface frequently sponged with
tepid water, not only on the ground of cleanliness and disinfec-
tion, but also as calculated to lower the febrile temperature.

MALIGNANT (EDEMA.

Definition. Causes. Bacillus septiceemia gangrenosa, an=robic, rarely
in living blood. Source of germ in soils. Pathogenic to man and domes-
tic animals except cattle. First attack immunizes. Infects deep wound,
exudates, dropsical and gangrenous parts, womb, intestine, debilitated
parts, large dose intravenously. Lesions and symptoms ; excess of exudate,
boggy swelling, watery discharge, fcetid gas bubbles, cedema of lungs and
bowels. Complex infection. Minimum dose—abscess. Diagnosis: from
black quarter and anthrax. Treatment : free incisions, hydrogen peroxide.
Prevention : disinfection of skin and wounds. Immunity.

®De¢finition. An acute bacteridian disease of domestic and wild
mammals, and of man, manifested by doughy, painful and often
crepitating swelling in the vicinity of the affected part, and prov-
ing fatal in many cases in twenty-four to forty-eight hours.
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Cause. ‘The essential cause is the bacillus of malignant cedema,
the septic vibrio of Pasteur, bacillus septicus gangrenae of Ar-
loing, the bacillus of septicaemia gangrenosa of others.

Morphology. This isastaff-shaped microbe 3—4 p. long by 1 a.
broad, often united in chains of three or more to form long flexu-
ous filaments. . They are furnished with numerous flagella by
which they are rendered very actively motile. ‘The movements
are tardy or simply flexous in the filaments. Spores form in the
isolated bacilli (not in the filaments) in suitable culture media and
at a temperature of from 20° to 38° C. They occupy a place near
the center of the bacilli, not the ends as in the bacillus of emphy-
sematous anthrax. The bacilli are anzrobic and die quickly in
air, but the spores are unaffected by oxygen. The spores are simi-
larly resistant to most disinfectants. "They will grow readily in
ordinary culture media if oxygen is excluded, for example under
an atmosphere of hydrogen, nitrogen or carbon dioxide,and liquefy
gelatine. Even the oxygen present in the circulating blood is
highly inimical to them, so that they are rarely found in the blood
during life but rapidly invade both it and the tissues after death,
and the suspension of respiration. In peptonized and glucosed
gelatine the colonies are characterized as globules of liquefaction
usually combined with gas. The germ is widely distributed in
soils in general and not confined to limited areas like the bacilli
of anthrax and black quarter.

Animals susceptible. ‘The bacillus attacks man, horse, ass,
goat, sheep, pig, mouse, Guinea pig, rabbit, white rat, cat, dog,

_chicken, pigeon, and duck. The mature ox is immune, but
calves suffer. Dogs are often immune having already suffered
from the disease. The first attack gives immunity from a second.

Infection Channels. Inoculation on an abrasion of the skin or
surface sore is not usually infecting, the oxygen of the air des-
troying the germ. If, however, it is inserted deeply in the con-
nective tissue, subcutem, it grows readily in a susceptible animal.
Hence the danger of infection in deep wounds the recesses of
which are not exposed to the air, and in such it becomes a most
redoubtable surgical complication. If such wounds are the seat
of active inflammation, with abundant exudate and more or less
exclusion of the air-bearing blood, and in cases of blood stasis
the field is specially inviting to the bacillus.

The debility of the injured tissue is a further invitation to the
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attack. Chauveau injected 4 to 5 cc. of virulent liquid of malig-
nant cedema into the veins of a ram and then practised bis-
tournage, with the result that an invasion of malignant cedema of
the scrotum and tunica vaginalis followed immediately. Purecul-
tures may be harmless, whilst an admixture of proteus vulgaris
or micrococcus prodigiosus renders them most deadly (Penzo).
Granulating wounds are even less favorable to invasion than
simple abrasions. In these the bacillus cannot enter at once into
the lymph channels and is exposed to destruction by the com-
bined influence of the air and leucocytes.

Wounds in dropsical or gangrenous partsareequally favorable,
to the development of the bacillus. Under such conditions the
tissues are wanting in oxygen and resemble the condition of the
entire body after death, when the bacillus of malignant cedema
quickly penetrates its whole substance. Petri has traced the in-
fection through the genital passages of newly delivered rabbits,
producing a fatal metro-peritonitis and cutaneous cedema. A
similar invasion may take place in other susceptible parturient
animals. Lustig in a certain number of cases satisfied himself
that he had traced the invasion through the intestine of the living
horse. Invasion by the lungs, even by spores, is usually
rendered impossible by reason of the presence of the inspired air.

A large dose of the virus is most likely to effect a successful
invasion, since the toxins tend to debilitate and lower the de-
fensive powers of the tissues and leucocytes. The effect of the
toxins is shown under injections into the arteries, veins or trachea.
A certain amount of hyperthermia follows, but there is rarely
any colonization and reproduction of the bacillus in the connective
tissue. In dogs and rabbits large doses given in this way induce
short inspiration and broken or double expirations. In fatal
doses death is preceded by extreme dyspncea and convulsions.
(Rodet and Courmont).

Lesions and Symptoms. The tissues where invasion occurs,
become the seat of an abundant cedematous exudation, which
feels boggy and painful and may even crepitate when pressed or
manipulated. In case of an open wound, there is a profuse
liquid discharge of a yellowish watery or serous aspect, and
bubbles of gas or froth having a somewhat feetid odor. The
center of the swelling may become soft and flaccid while the
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peripheral parts where the disease is advancing are tense and re-
sistant.

In fatal cases the mucosa of the small intestine and lungs are
usually the seats of cedema in which the bacillus is found. The
bacilli may also be found in the liver. It isnoticeable that gross
lesions of the spleen and kidneys are usually absent, in marked
contrast with anthrax. ‘The microbes found in the tissues may be
in the form of bacilli, micrococci (spores, or m. prodigiosus), and
sometimes filaments.

Inoculation with a minimum dose usually results in local ab-
scess only.

Diagnosis. From emphysematous anthrax, with which malig-
nant cedema is most likely to be confounded, it is to .be distin-
guished by its appearance anywhere outside the black quarter
areas, by the immunity of cattle which are so obnoxious to em-
physematous anthrax, by the susceptibility of man, who does not
contract black quarter, by the formation of the spore near the
middle of the bacillus in place of at one end, by its resistance to
the action of ordinary disinfectants, and by the greater tendency
to form filaments.

From anthrax it is differentiated by its appearance outside
the anthrax localities, by the absence of the bacillus from the
blood and from the surface layers of the skin, by the normal size
of the spleen, and by the active motility of the bacillus. Itcan-
not be cultivated like anthrax in the free air or on the surface of
culture media, and unlike anthrax bacillus, its cultures produce
bubbles or gas.

Treatment. 'This is essentially surgical and consistsin free in-
cisions to admit air freely to all parts of the cedematous tissue,
perfect drainage and a liberal use of peroxide of hydrogen. Other
disinfectants may be employed but are much less promising. The
free disinfection of the adjacent skin is an important element in
treatment.

Prevention. 'This consists essentially in the thorough disinfec-
_ tion of all accidental and surgical wounds, the careful cleansing
and antisepsis of the skin before an operation, the exclusion of
earth, manure, or water from driven wells or fountains, from all
wounds, and above all the exclusion of proteus vulgaris, and
micrococcus prodigiosus.

Immunity may be secured by a first, non-fatal attack of the
disease.



'
> INFECTIOUS FEVERS OF SWINE.

One name for several affections. Differentiation, swine erysipelas, hog
<holera and swine plague. Complex infections. REffects of large, medium
and small doses, of more or less potent germ, of greater or less suscepti-
bility.

Until comparatively recent years the various infectious fevers
of swine have been confounded and described as a single disease,
the name varying in the different countries in which they were
observed. In America it was Hog Cholera ; in England, Swine
Fever ; in France, Rouget; and in Germany, Schweineseuche. A
closer study showed a marked tendency to a particular class of
lesions in different epizoGtics, and bacteriological research associ-
ated plagues in given localities with different microbes, so that
progress has been made in differentiating one from another to a
certain extent.

The first clear distinction was made in setting aside the swine
erysipelas (rouget, rothlauf), from the rest as distinguished at
once by its small, delicate bacillus, differing notably from the
others in its staining and cultural peculiarities, as well as in the
predominance of the cutaneous lesions.

What remains after eliminating erysipelas. constitutes a group
having so much in common that attempts at further differentiation
have led to much disputation, and not even to-day is there such
accord in different countries as the writer of a text-book would
find desirable. One class of pathologists claims but one common
disease with many varieties under different conditions, just as the
term septicemia or blood poisoning has been made to designate a
whole class of local and general infections, irrespective of the
particular microbes that cause them. Others with greater pre-
cision give the disease a name according to the causation by one
particular microorganism, or by another, which may be closely
related to it in many respects, but which in successive subjects
and outbreaks, maintains its own individual characteristics as re-
gards morphology, cultural and staining habits, pathogenesis, etc.
The question has been rendered all the more trying, by the occa-
sional association in the same animal system, or in the same
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outbreak of two distinct varities of microdrganisms, in place of
one, giving rise, of course, to modifications in the symptoms,
lesions, progress, mortality, etc.

Apart from the microorganisms the whole class tends to show
a close family relationship in their pathological phenomena
shown under different conditions :

1st. Under a large dose, or specially virulent germ, in a par-
ticularly susceptible animal, all tend to a manifestation of an
acute septiceemia, with generally diffused petechize of the skin,
mucosz, serosee and internal organs, blood extravasations, and
an early high mortality.

2d. Under a smaller dose, or a less potent germ, or in a less
susceptible animal the tendency is to necrotic processes in the
seat of inoculation or the point of election of local lesions. Ne-
crotic ulcers are especially common in cases that survive one, two
or three weeks, or that develop in a subacute or chronic form.

3d. Witha minimum dose of a germ of little potency, and in a
very resistant subject even the necrotic lesions may be absent,
and there may be suppuration only or ulceration of serosse and
joints,

- The question of the primary identity, or disparity of the whole
class of germs, causing the septiczemic swine plagues, may be
practically ignored in this work ; it is important rather with our
present knowledge to note the diseases associated with particular
germs, or varieties of germs, and to describe these as far as
possible as independent affections. ‘This is as permissible as
it is to describe small-pox, sheep-pox, and cow-pox as distinct
affections, no matter what may be the truth or falsity as to their
alleged original identity.

Rouget in Europe and Hog Cholera and Swine Plague, as the
best established types in the United States deserve primary men-
tion, to be followed by references to additional types which have
been found to be associated with other distinct microdrganisms.



ROUGET, ROTHLAUF. RED FEVER OF SWINE.
SWINE ERYSIPELAS.

Definition. Comparative immunity of sucking pigs. Disease unknown
in America. Causes: Bacillus erysipelatos suis, mature age, infection
through yards, buildings, troughs, dust, mice, rabbits, pigeons, men, dogs,
vermin, birds, butcher’s and kitchen scraps, swill, hot weather, damp sea-
sons, close pens, movement of swine, stockyards, fairs, public conveyances,
public highways. Symptoms: incubation three days, chill, violet mucosz,
hyperthermia, recumbency under litter, muscular weakness especially behind,
inappetence, thirst, costiveness, later diarrhcea, tenderness to touch, lymph
glands swollen, red, blue, violet or black discoloration of skin, cutaneous
swelling and pitting. Course: death in 12 hours to 6 days, or convales-
cence prompt. Mortality 20 to 8o per cent. Lesions : congestion of capil-
lary vessels, blood extravasations, petechice, affecting cutisand subcutaneous
fat, lymph glands congested, discolored ; lungs engorged ; spleen enlarged,
liver and kidneys congested, petechize general, blood little altered. Bacillus
1.5 u, anaerobic, easily destroyed in pens, in pork. Pathogenesis: swine,
rabbits, mice, rats, pigeons and sparrows suffer. Rabbit germ less fatal to
pigs. Immunization, advantages and drawbacks. Technique.

Definition. A microbian disease of swine manifested by high
fever, great prostration and muscular weakness, a violet tint of
the visible mucosze, red or violet discoloration of the skin in spots
and patches or universally, enlarged lymph glands, encreased size
of the spleen, and general congestion of the capillary plexus.

Contrary to the habit of hog cholera and swine plague, rouget
attacks mature swine mainly, the sucking pig showing a remark-
able power of resistance. It does not appear whether this is due
to the animal (milk) diet or to the absence of infection from feed-
ing in the trough used by the adult animals. Up to the present
this disease has not been recognized in America.

Causes. 'The one essential cause of rouget is the presence of the
bacillus. ‘The other conditions are either such as predispose the
animal to receive it, for example, mature age : or they are such
as favor diffusion of the poison, such as the introduction of an in-
fected animal, the feeding of the healthy from the same manger
with the infected, the introduction into the manger of the feet or
snout which have become soiled with the infected manure or
urine, the distribution of the infection in dust, the introduction of
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the bacillus in the bodies of mice, rabbits, or pigeons, or on the
feet of those animals, of men, dogs, birds, and vermin. We may
add the distribution of infection in dried butcher’s scraps used
in pig feeding, and in uncooked scraps from the kitchen or in
hotel swill.

It has been noted that the highest mortality prevails in hot
summer weather, in damp seasons, and in narrow, confined,
badly ventilated pens. Under such circumstances the introduc-
tion of a diseased pig will lead to the infection of most of the
others in a few hours. Infection is quite as prompt through
public pens in stock yards and fairs, and in public conveyances
(cars, stock wagons, steamboats, ferry boats, etc.) and public
highways.

Symptoms. After a period of incubation of three days or more
the subject is seized with shivering, the limbs are hot and cold
alternately, respiration and heart beats are accelerated, the mu-
cous membranes assume a dark violet tint and the rectal tempera-
ture rises to 104° to 108° F. From the first the pig tends to bury
itself under the litter, and refuses to move unless absolutely forced
to do so, and then only with painful grunts, swaying and stagger-
ing limbs (especially the hind ones), and straight drooping tail.
There is inappetence, but thirst remains, and the bowels are at
first costive, the manure being covered with a film of mucous or
even streaks of blood ; later they become relaxed and diarrhcea
becomes often a prominent symptom. The pig seems to suffer
and often squeals when handled, and he may give a weak, dry
cough. The external inguinal glands may often be felt percep-
tibly enlarged. The red discoloration of the skin appears early
and extends and deepens to the end in fatal cases. It may be of
a bright red, or of a bluish red, violet or black. The first indica-
tions appear as spots, by preference around the roots of the ears,
on the breast and abdomen, inside the arms and thighs, and in
the perineum. These isolated spots run together into great
patches, which extend over the whole ventral aspect of the body,
and may cover the entire dorsal aspect as well. In some instances
the skin is swollen and retains an impression made by the finger. -

Course. 'The disease may reach a fatal termination in twelve
hours : more commonly it endures for forty-eight hours, and at
times it will last for four, five or six days. In the most rapidly
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fatal cases, the violet discoloration of the skin may be absent or
only a little marked, while in the protracted cases it acquires its
greatest extensions and its darkest shades. In the protracted
cases too the prostration becomes extreme, the animal may find
it impossible to raise himself on his hind limbs, the diarrhcea be-
comes profuse, liquid and fcetid, the respiration labored, cyanosis
sets in and the temperature is reduced below the normal standard.

In case of recovery, convalescence is usually prompt and com-
plete, differing in this from cases of swine plague and hog cholera.
The more favorable issue in rouget probably depends on the com-
parative integrity of theintestinal mucosa and mesenteric glands,
which are subject to slow-healing lesions in swine plague and hog
cholera. Slow convalescence is however not uncommon, yet in
such cases, the concurrent, speedy and complete recoveries in other
animals in the same herd serve to identify the disease as rouget.

Mortality. ‘The mortality among grown hogs averages eighty
per cent.

Morbid Anatomy. ‘The most prominent lesion is the general
congestion of the capillary blood vessels, and the numerous minute
extravasations or petechizze. The skin shows in the red patches
a general dilatation of the capillaries which have become at the
same time elongated and tortuous, with minute, often microscopic,
ruptures and extravasations at frequent intervals. This usually
extends to the whole thickness of the cutis, and to a considerable
depth in the subcutaneous fat, Where swelling occurred or pit-
ting on pressure, a serous infiltration of the tissues is found.
The lymph glands are uniformly enlarged and discolored, of a
dark red, almost black, color, the congestion and extravasation
being extreme in the cortical substance, while the medullary is
paler, soft and cellular. ‘The lungs are usually gorged with black
blood suggesting death by asphyxia. In tardy cases there may,
though rarely, be centres of broncho-pneumonia. The spleen is
enlarged, with dark color and uneven surface from rounded
swellings, and is filled by a soft black, bloody pulp. The liver
is congested, the kidneys congested, enlarged and petechiated,
and the gastric and intestinal mucosa congested and thickened,
with desquamating epithelium, and swollen solitary and agminated
glands, the degree of alteration usually bearing a ratio to the
duration of the disease. ‘The serosze are usually extensively
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petechiated and serous effusions occur into the serous cavities.
The muscular substance of the heart and the endocardium are also
the seats of petechial extravasations. Unless in some protracted
cases the blood appears to be unaltered as regards its power of
taking up oxygen, or coagulating.

Bacillus of Rouget. 'The germ of this disease is found in small
numbers only, in the blood and vascular tissues, but very
abundantly in the lymph glands, the spleen, the kidneys, and
the red marrow of the bone. It is also present in enormous
quantities in the urine and the bowel dejections, the former
(urine) offering a ready means of diagnosing the disease micros-
copically.

The bacillus is 1 p to 1.5 long by 0.1 p too.15 pu broad,*is non-
motile, and stains readily even in Gram’s solution. They occur
either solitary or in pairs tending to unite at an angle. In old
artificial culture, chains of considerable length may be formed.
In the blood the bacillus is usually found in the leucocytes, as
many as 20 or more being often present in a single cell. In the
lymph networks of organs they also invade the leucocytes but
are found in free masses as well. ‘The bacillus is anzerobic, but
facultative eerobic, its preference being manifestly for the absence
of oxygen. It is nonliquefying. In gelatine cultures no devel-
opment takes place on the surface, but along the line of puncture
a delicate cloud-like branching growth takes place which extends
horizontally in parallel masses from the ¢central puncture. This
resembles but is not quite so delicate as that formed by the bacil-
lus of mouse septiceemia with which it is supposed to be identical.
It grows scantily on the surface of nutrient agar or blood serum,
but not at all on bouillon, in the bottom of which, however, it
forms a slight grayish white deposit. It does not grow on potato.
The bacillus sometimes shows refrangent granules which have
been supposed to be spores, but this idea appears to be negatived
by the ease with which its vitality is destroyed by heat and disin-
fectants. The thermaldeath pointis 68°C. (137° F.) maintained
for 10 minutes (Sternberg). Boulton found that it waskilledin 2
hours by mercuric chloride (1 : 10000), by carbolic acid solution
(1:100) and by sulphate of copper solution (1 : 100).

It is killed by desiccation, by quick lime and by chloride of
lime. At a temperature of 18° to 27°F. it perished in 13 days.
In salted pork it lost vitality in one month.
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Pathogenesis. 'The bacillus is pathogenic to swine, rabbits,
white mice, house mice, white rats, pigeons and sparrows. Field
mice, guinea pigs and chickens are immune.

Mice and pigeons take the disease most certainly, and die in
three days to five, the whole body swarming with bacilli. Rab-
bits take the disease less certainly or rapidly, inoculation in the
ear causing first an erysipelatoid inflammation, and recovery with
immunity often takes place.

Immunization. When inoculated continuously from rabbit to
rabbit it encreases its potency for that animal, which it comes to
kill in 24 to 48 hours, but in the same ratio it loses its virulence
for swine upon which it can then be inoculated without danger
to their life.

It was on this basis that Pasteur and Thuillier established in
1883, their preventive inoculation for rouget. The method has
been most extensively employed in Europe, and where intelli-
gently employed has prevented this disease. From the labora-
tory at Buda-Pest alone, there was sent out in one year material
for 249,816 swine.

The objections to the method are: the danger of mistaking
hog cholera and swine plague respectively for rouget, as the
rouget mitigated germ would be in no sense protective against
these ; and the danger of spreading the germs of rouget in fresh
localities and thus introducing a new plague instead of controlling
and preventing an old -one. In the Baden experiments 5.4 per
cent. of inoculated pigs died, and of 118 unprotected pigs exposed
to them 62 per cent. contracted the disease and one died. In
France and Hungary, on the other hand, 1 to 1.45 per cent. died
of the operation, instead of 20 per cent. when the disease was
contracted in the ordinary way.

It is held that the danger lies largely in the inoculation of very
young pigs, and Nocard advises to operate only on those of four
months and upward.

The danger of spreading the germ by inoculation may be the
more easily guarded against, considering that it is very destructible
by disinfectant agents (heat, dryness, cold, chloride of lime, quick
lime), and that it does not readily survive in a locality, where it
cannot find a constant succession of victims. Yet the practice
ought to be confined to herds exposed to infection, and under
Special precautions, as regards the exposure of other herds.
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The ftechknigue of the Pasteurian inoculation is to inject, sub-
cutem, on the inside of the thigh, o.1 cc. of the weaker prepara-
tion (premier vaccin), and twelve days after a similar dose of the
stronger one (deuxieme vaccin).

This produces a mild attack of the disease from which the great
majority recover, and though they still react somewhat toa
second and third inoculation, yet the disease so produced is rarely
fatal.

CHOLERA SUIS; HOG CHOLERA.

Definition, Synonyms, History, Loeses. Bacillus choleree suis, 1.2—2p.,
@robic, biology, table of germs ; accessory causes, roaming pigs, railways,
car litter and manure, boats, trucks, loading banks, chutes, runways, stock-
yards, pens. fairs, watershed, butchers, dealers, etc., wagons, dogs, birds,
vermin, insects, offal of abattoirs, butcher’s and kitchen scraps, unburied
carcasses of dead hogs, convalescent and immune hogs, susceptibility, para-
sites and infection atria, putrid food, infection from ground carried into
feeding trough by snout and feet, large herds, rapid carriage of swine for
long distances. Lesions; heemorrhagic spots and petechize on skin, mucosse
and serose, circumscribed capillary congestions, congestion of spleen,
lymph glands, stomach, intestines, necrotic processes. Button like ulcers
on intestinal mucosee. Incubation, 6 to 14 days. Symptoms: fulminant
cases. Acute Cases: dulness, anorexia, recumbency on belly, weakness,
paresis behind, thirst, tenderness of skin and abdomen, hyperthermis,
easily blown, blush on skin, dark red spots and patches, enlarged inguinal
glands, cutaneous exudate—greasy or drying black, bowels costive, later
pultaceous and finally diarrhceaic, petechiee on mucose, emaciation.
Chronic Cases : symptoms more slight, but great loss of condition. Diagno-
sis : from swine erysipelas, swine plague, Widal test, table of differential
symptoms. Prevention: expense of extinction prevents effective measures ;
removal of accessory causes, comfort, air, light, food, salt, powered soaps,
mouldy bread, cotton seed, space, green food, precautions against introduc-
tion of bacillus, special shipping provisions for fat hogs, exclusion of stock
hogs from infected localities, precautions by purchasers. Immunization.
Disinfection. Certificates. Extinction in herds and districts. Treatment :
chronic cases, food, antiseptic medication, antithermics stimulants, tonies
Serum therapy, method, merits, demerits.

Definition. A contagious bacteridian disease of swine, acute
. or subacute, and characterized by hyperthermia and other febrile
disorders,—congestion, exudation, ecchymosisand necrotic ulcera-
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tion of the intestinal mucosa and of that of the stomach and of
other parts,—by a profuse foul, liquid diarrheea, by enlargement
of the lymph glands with congestion and blood extravasation,—
by effaceable blotches, and petechize (ineffaceable) of the skin,
snout and visible mucosz, with a tendency to necrotic changes—
less frequently by pulmonary congestions, and degeneration,—and
by a high mortality.

Synonyms. 'The earlier designations were mostly drawn from
the red or black discoloration of the skin and mucosz and ap-
plied indiscriminately to the other forms of hamorrhagic sep-
ticeemia which we now differentiate as erysipelas (rouget, Roth-
lauf) and swine plague. They included measles, erysipelas,
scarlatina, red soldier, purples, blue sickness, carbuncular fever, etc.
Others basing their nomenclature on the prominent intestinal
lesions, etc., designated it #yphoid fever, pig typhoid, typhus, car-
buncular gastro-enteritis, pneumo-enteritis, and diphtheria. Even
in Europe while the pig erysipelas (rouget, Rothlauf) is now
recognized as a distinct disease there is no clear distinction made
between kog ckolera, and swine plague. In England we find these
more or less confounded under the names of swine fever, swine
plague and hog cholera, and on the continent of Europe under
those of schweineseuche and schweinepest, or pneumo-enteritis in-
JSectieuses.  Differences in different epizootics or outbreaks are
recognized, and the field is left open for the future identification
of different forms of this common group of swine fevers, but the
existence of constant bacteriological distinctions are not always
insisted on, as we do in the United States in the case of the two
great leading types swine-plague and kog cholera.

History. Definite history of this disease may be said to begin
with the discovery and demonstration of the actively motile hog
cholera bacillus by the U. S. Bureau of Animal Industry in 1885.
Vet in the history of animal plagues, even in early times, deadly
epizootics are described which undoubtedly represented one or
other of the contagious affections of modern times. Among the
more definite may be named a destructive gastro-enteritis (magen
seuche) in Germany in 1817, a pleuro-pneumonia in France and
Bavaria in 1821, a cholera with blotching of the skin (morbus
niger) in Ireland, and an erysipelas in pigs in France and
Switzerland in 1836, and in Ohio in 1833, there was a fatal
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affection afterward recognized as hog cholera. Writers con-
jecture that it was imported into America from Europe in im-
proved pigs, and from one European country to another in the
same way, but we have no absolute proof of times and shipments
and their immediate effects, so that these theories are but more or
less reasonable deductions from the familiar extensions of the
disease in more recent cases. Under the great commercial activity
of the latter half of the 1gth century, the active movements of
animals by canal, steamboat and rail, and the massing together
in one market of many animals drawn from widely different
sources, hog cholera has made extraordinary extensions on both
sides of the Atlantic, until Friedberger and Frohner pronounce
the schweineseuche and schweinepest the most widely disseminated
and dangerous of swine epizootics, and Dr. Salmon estimates the
losses in the United States at $10,000,000 to $25,000,000, per
annum. )

Bacleriology. Prior to 1885 bacteria had been found in the
different outbreaks of contagious fevers in swine, and the bacillus
of swine erysipelas had been demonstrated in 1882, but it was
only two years later (1884) that the motile bacillus cholerze suis
was first described by Klein, and in 1885 that Salmon and Smith
described it as the essential cause of the disease, together with
its biological and cultural peculiarities.

It is a short bacillus, 1.2 to 2» X 0.5 to 0.8y, but varying con-
'siderably in size according to the stage of its growth and the
genera of animal or culture medium in which it is grown. It has
rounded ends and is usually in pairs connected by an invisible
band. It stains promptly in all the aqueous aniline colors, but
loses the stain in a solution of iodine (Gram’s). Prolonged ex-
posure of artificial cultures produces an uniform stain, while a
transient exposure, and especially of bacilli obtained from the
tissues, stains them most deeply at the ends (polar) and periphery,
while the centre remains somewhat clear. This is less marked
than in the bacillus of swine plague, yet serves to show the rela-
tion between this microbe and the colon group.

It is @robic (facultative anzerobic), non-liquefying, and, in
fluids, very actively motile, the movements lasting for months in
preserved specimens (Smith). It grows luxuriantly in various
culture media, and especially in alkaline omes, at the room
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temperature, and most actively at 85° to 100° F. It may grow
as low as 60° to 70° F. and as high as 104°. (Swine plague -
bacillus grows at §5.4°).

On peplonized gelatine the surface colonies are usually round
and flattened, those in its substance globular and smaller, and
those at the bottom expanded next the glass and rising in the
center into the gelatine like a knob. At 48 hours they appear as
opaque whitish points and slowly increase to 5 to 2 mm. They
may be brown by transmitted light, the depth of color increasing
with age. On agar the colonies are grayish, shining and trans-
lucent and may reach the size of 4 to 6mm. On pofafto (alkaline)
a straw yellow film is formed, darkening with growth. In bouil-
Jon a turbidity appears in 24 hours, and in I or 2 weeks a precipi-
tate and surface film.

The bacillus is usually larger in the gelatine and smaller in the
bouillon than it is in the tissues. It seems to produce neither
phenol nor indol.

Its behavior with sugars is significant. It ferments glucose
producing acid and gas; does not ferment saccharose nor lactose,
but turns the saccharose solution alkaline (no gas). In bouillon
containing muscle glucose, it may without additional glucose
form a little gas. ‘The swine plague bacillus ferments saccharose
producing acids but no gas: it ferments neither glucose nor lac-
tose but turns the former acid.

Milk is neither coagulated nor soured by the hog cholera
bacillus, but in 3 to 4 weeks it undergoes a change, becoming
saponified.

Cultures have no special nor offensive odor. Some varieties
. in close tubes may cause a faint acid odor.

Oxygen is not essential to the success of a culture. The colo-
nies form as promptly and as large in the depths of gelatine, or
in a vacuum, as if in free air.

The following table will serve to show differences between the
hog cholera bacilli, and related pathogenic microbes:




42
Hog Oholera.

- B. Cholerse Suis___.._.

1.2to2u X 5too.8u.___.
Ends rounded
Involution forms_______
Actively motilein liquids

Flagella
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McFadyean’s.
Swine fever B________ -
It0 24 X 060 e oo
Ends rounded. .. ____

Actively motile

Stains thronghout, light
erin center__________

Bl;:cheo in Gram’s (I

Frobic H’: II;G;;B;C)

Vigorous growth in alka-
line nutrient fluids ___

Active growth on potato
yelloglt:h becg:ung
darker

On gelatine,small,round O
brownish colonies____

Nonliquefying _________
On agar conical colonies,
grayish white, semi-
translucent. shining__
In milk grows freely, no
acid, no clot : Sa m-
fies in 3 or 4 wee
Forms no indol in pan-
creatic bouillon.______
Ferments glucose, form-
ingacidand gas__.___
Lactose not fermented ..
Saccharose not ferment-
ed ; alkalinity ; no gas

Thermal death int
(moist) 58° C. in 15
minutes . ____________

Desiccated it diesaccord-

ing to bulk in 7 to 49
_YS e o
Dies in water in 3 to 4
months ______________
Dies in soil in 2 to 3
months______________

Pathogenictoswine, rab-
bits, guinea pigs, mice,
pigeons ______ ______

Polar or uniform faint
stain ______ __________

Bleaches in Gram’s (I)

Slight growth in alkaline
numm fluids_

No growth on potato___

elatine light bluish
colonies ahasin goffin-
sensibly at edges_____
Nonliquefying . ________
On agar slight, t
ent, almost invi
growth
Grows in milk, no clot .

le

Thermal death point 58°
C. in 10 minutes ____.

Dies quickly, if dried at
body temperature ____

Pathogenic toswine and
rabbits ____________ _

Guinea pigs immune ___

Swine Plague.
B Pestis Suis_ ._________
0.8 to 1.5 X 0.6 to 0.8s
Ends rounded._....____
Involution forms_____ _—
Nonmotile.__________ -
NoFlagella____.____ __

From fresh or; lar
stain, fromo dcnlpo
umfonn

Bleaches in Gram’s (I)
Sol. oo .

Zrobic,(Fac. Anemb:c)

Weak growth in alkaline
nutrient fluids_

On potato at 37°C. a
slight, thin gray, waxy
layer _____ ______

On gelatine fee ble
growth or none ______

Nonliquefyiug . T

- On agar, grayish traus-
lucent, or brown,
knobbed ,wavinged

Grows in mﬂk no acid,
noclot __.__________

Forms no indol in pan-
creatic bouillon.______

Does not ferment glu-
coee,formsacid, no gas

Lactose not ferment

-Saccharose fennented

forms acid, no gas____
Thermal death point
(mout) 58°C. in 7 min-

Diea in 3 days if dried__

Dies in water in 10 to 15

Dies in soil in 4 to 6 days

Pathogenic to swine,
hens, pigeouns, phgup
ants, sparrows, mice,
rabbits, cattle, deer,
tuinea pigs; ete._____
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8wine Erysipela,.

B. of S. Erysipelas_____
I1to I.54 X 0.1 t0O0.2u__
Ends rounded

Nonmotile in liquids - _-

Noflagella_______ ______
Stains readily and uni-
formly ______ _______.
Stains in Gram’s (I)
70 R ——
Aneerobic (F. ZArobic) -
Active growth in com
mon nutrient liquids
at 37°C e
Usually no growth on
potato ; variable _____

In gelatine stab culture
delicate feathery,
branching growth___.

Nonliquefying_ ___ ...

Grows in milk; acidi-
fies, often coagulatesit

Thermal death point
(moist) 58°C. in 10
minates __ oo

Loses virulence rapidly
when dried ...

Dies in water in 18 to 20
(Y
Lives and even multi.
plies in rich soils,
manures, €tC.._oc.-.-
Loses virulence slowly in
light and air_ .. ...
Pathogenic to swine,
g:'geono. sparrows,rab-
ts, white and house
mice, whiterats___. __

Guinea pigs, field mice
and hens immune.___

B.Ooli Commune.

2to3uX0.4t0o06p
Endsrounded .____.__..
Involution forms_.____
Nonmotile or very slight-

ly 80 oo e eee
No flagella .. ...
Stains uniformly or polar

Zrobic (F. Aneerobic).

Grows well in usual nu-

trient liquids, even if
cids

growth on potato ___.

In gelatine amber colo-
nies, becoming brown;
may be bubbles of gas

Nonliquefying _ ... ...

Acidifies and clots milk
in8to1odays__._____

elc. 43

Typhoid Fever..

B. Typhi Abdominalis__
1to3u ) 0.6t00.8u____
Endsrounded.______. __
Involution forms_______
Motile. oo e

Flagella_______________
Stains uniformly (points
clear)

Bleaches in Gram’s ____

Zrobic (F. Aneerobic).
Grows well in usual nu-
trient liquids _____._.

Grows on potato ; trans-
Fuent glistening sur-
A

ON gelatine clear colo-
nies with radiatingand
encircling lines______

Nonliquefying . ________

Acidfies milk growing
freely _____ ..

Thermal death point
(moist) 60°C in 10
minutes _____ .. ...

Thermal death point
(moist) 56°C. in 10
minutes

Lives and growsin faeces
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Hen or pigeon hasslcugh
where inoculated,diar-
rheea,ruffied plumage,
somnolence.________.
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McFadyean’s.

8wine Plague.

Hen or pigeon dies iu 48
hours, after drowsi-
ness, drooping wings,
sunken head, ruffied
plumage, liquid stools,
sott, black comb and
wattles, prostration __

Rabbits getting o 1cc. Rabbits getting o.5 to Rabbits getting o.orcc.
virulent culture sub- 1cc. culture subcutem culture subcutem die
cutem diein 5to7days  had tumor like walnut  in 16 to 20 hours, with

with eularged spleen
and necrotic liver foci.
Weaker culture kills in
10 to 20 days with en-
larged spleen, or re
covery ensues_______

but recovered________

inflamed serosee and
lung; Petechize______
Weak cultures kill in 4
to 10 days, with in-
flamed serosae and sup
puration_ ____________

Guinea pigs diein 7 to 12 Not pathogenic to Guin- Guineapigs die in 1 to 4

days._______________. eapig. . _________ days . ..
Swine inoculated subcu- _______________________ Swine inoculated have
tem have often local local lesions only, only
lesions and bacilli,also exceptionally fatal___

in lymph glands, only
exceptionally fatal___
Ingestion of virulentcul- Ingestion of 3occ. by Ingestionof virulent cul-
tures by fasting pig ¥igsl proved always tures bypigs is nsually
ata

causes bowel lesions fatal ._______________ harmless ____________
and death _______.___

Intravenous inoculation __.._________.._________ Intravenous inoculation
in pig causes septicee- causes septiceemia and
mic lesions and death, death in 1 or 2 days__
or chronic diseasesand

typical bowel ulcers__

______________________________________________ Intrapulmonary infec-
tion causes pleuro-
pneumonia .____.____

gwine erysipelas kills inoculated pigeon in 3 to 8 days, and rsbbit in 4 to 8

ays.

Invisible, Infinitesimal Hog Cholera Microbe.

The later research of Dorset, Bolton and McBryde, of the Bu-
reau of Animal Industry, shows clearly that the Bacillus Pestes
Suis (B. Suisepticus) and the B. Choleree Suis do not exhaust
the list of pathogenic microbes in the familiar swine fevers. An
infinitesimal microbe which passes readily through the Chamber-
land and Berkefield filters, and the existence of which has not
been demonstrated by staining and microscope, produces symp-
toms and lesions as characteristic as those due to the pure cul-
tures of the hog cholera bacillus and is incomparably more infect-
ing. It is also much more deadly, but the few animals that
recover from the disease show an immunity as strong as that which
follows an attack of the disease caught by simple exposure.
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Recovered cases after the disease caused by a pure culture of hog
cholera bacillus do not show such immunity. It would appear,
therefore, as if the hog cholera bacillus were an attendant com-
plication, though by no means a harmless one, whilst the pri-
mary infecting factor is the, as yet unseen, infinitesimal organism.

Of 21 pigs herded with pigs that had been injected subcutem
with pure cultures of Bacillus Cholere Suis, only one showed any
sickness, and that very slight. The blood of the injected pig to
which this was exposed, though injected intravenously into a
healthy pig, had no ill effect, showing the absence of both the
B. Cholere Suis and the unseen infinitesimal organism. The
one which had slight sickness, when afterward penned with casual
cases of hog cholera, proved immune.

Eighteen of the above 21 pigs, exposed to swine injected with
pure cultures of the Bacillus Cholera Suis, were afterward put in
a pen with cases of casual hog cholera and 16 sickened. The
rate of mortality in these 16 is not mentioned. The two other
pigs were evidently immune. One had shown slight illness as
named above, when exposed to hogs injected with pure cultures
of Bacillus Cholere Suis, and both resisted infection when
penned with hogs suffering from casual kog cholera.

Of 11 pigs, injected subcutem, with blood from hogs sick from
administration of pure Cultures of B. Cholere Suis, none sick-
ened, and of 10 of these, exposed to infection in a pen with caszal
cases, g sickened and 7 died.

Of 19 pigs injected subcutem with pure Cultures of B. Cholere
Suis, 3 only died and 8 showed no illness. Of 2 fed with the
same B. Cholere Suis in pure cultures, both sickened and recov-
ered. Of the 18 survivors, placed in a pen with casual hog chol-
era cases, 16 sickened and died. Six of these had already shown
sickness from injections of pure cultures and 2 from being fed on
them, while 8 had shown no illness as the result of these cul-
tures. The 2 survivors had both sickened from injections of the
pure cultures. )

Two sound pigs injected subcutem with blood from a case of
casual hog cholera, and the blood taken at intervals from the tail,
and in each instance disposed of, 1st by injecting a sound hog sub-
cutem, and 2d by culture in neutral bouillon, it transpired that
blood proved infecting to the two hogs on the second day, while
the bouillon was not successfully inoculated with the B. Cholerz
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Suis until the blood of the tkird and fifth day (in different cases)
was reached. The blood of the inoculated pig was therefore in-
vaded by the infinitesimal microbe from one to three days before
it was invaded by the B. Cholere Suis.

Of 36 pigs injected subcutem with unfiltered serum from cas-
ual cases of hog cholera, all sickened, 24 died, 10 were killed
when moribund, and 2 recovered. Of 61 pigs injected subcutem
with an equal amount of serum from casual hog cholera cases,
but which had been passed through a Chamberland or Berkefield
filter, 58 sickened, 39 died, 10 were killed when moribund, 9
recovered, and 3 showed noillness. ‘Though thereis here a slight
reduction in the mortality from the filtered product, and though
sickness often occurred slightly earlier from the unfiltered mate-
rial, this is of little account in solving the question before us.
That the filtered serum was free from B. Cholere Suis was shown
by its inability to produce these in culture tests as well as by its
harmlessness when inoculated on rabbits and Guineapigs. The
9 hogs that recovered proved immune, for all resisted when
placed in a pen with casually infected hogs, one died but without
evident lesions of hog cholera. Finally, the blood of the pigs
injected with the filtered hog cholera blood proved infecting to
other pigs when inoculated or fed to them.

Assuming that due care was exercised to prevent the casual

introduction of B. Cholere Suis the following conclusions seem
warranted :

The infinitesismal filterable hog cholera Bacillus Choleree Suis.
microbe.

Very contagious from pig to pig by simple Not contagious by exposure.
exposure,

Filtered injections subcutem constantly Pure cultures injected subcutem,
virulent, usually fatal. usually harmless to pig ; dead-

ly to rabbit and Guineapig.
Injections of blood subcutem, constantly Injections of blood subcutem,

virulent and fatal. usually harmless.
Intravenous injections of blood constant- Blood intravenously virulent and
ly virulent and fatal. fatal.
Cases that recover strongly immune. Recovered cases show little im-
munity.

Accessory Causes. ‘These are especially those conditions which
favor the transmission of the germ from animal to animal, They
include the reprehensible habit of allowing swine to run at large
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so that herd mingles with herd ; the freedom to wander along
the lines of railroad by which hogs are carried, and where the
infected excretions fall on the ground ; the scattering of infected
litter or manure from a car or boat ; the use of the same cars,
boats or trucks for the conveyance of infected and sound pigs in
succession, without intermediate disinfection; the use of the
same loading banks, chutes, runways, yards, pens and feeding
and ‘watering troughs by strange pigs from all sources in succes-
sion, without constant disinfection ; the purchase of stock swine
at public markets; the return of swine from public fairs and
exhibitions; the feeding and watering of pigs on the line of
streams that have drained pig pens or pastures higher up; the
use for pigs of premises that have harbored infected ones at an
earlier (even distant) date: the supply of food or litter from
barns where pigs have recently died ; the admission to the pens
or yards of butchers, dealers or others who are likely to carry
infection on their persons ; the admission even of wagons, dogs
or other animals, including birds, tame and wild, which are liable
to carry infection. Of all birds, the buzzard is the most to be
shunned as having presumably just come from infected carrion,
but barnyard fowl and small birds that feed from the same trough
with the pig are to be feared aswell. The same remark applies
to rats and mice, squirrels, skunks, woodchucks and rabbits
which may easily carry the infection on their paws. If theinfec-
tion is near, flies and other insects, in the warm season, will con-
vey it for some distance from herd to herd. A common cause is
the feeding of swine about abattoirs where they devour the offal
and waste in a raw condition. Another is the feeding of board-
ing house, hotel and other kitchen slops, raw, or without the most
exhaustive precautions in the way of cooking. Many outbreaks
<can be traced in this way to the consumption by the animals of the
products of infected swine. Some indeed are fostered by the
utter neglect of the parties in charge of an infected herd, in leav-
ing the infected carcasses exposed so that they are eaten by
wandering hogs. or portions are carried away by buzzards, car-
rion crows, dogs and otheranimals. In some cases a strong wind
will carry the infection on dust, straw or other light object into
sound herds at a distance. The introduction into a hitherto
healthy herd of an apparently sound pig may be the occasion of
a deadly outbreak. The strange new pig may have already had
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the disease, and in a condition of immunity, may without hurt to
itself, carry the germ which becomes so fatal to the susceptible.
This susceptibility is one of the most important factors. It
may be inherent in a given family or strain of blood. It may be
enhanced by a constitutional weakness, engendered by too close
breeding, by breeding from the young and immature, or from the
old and worn out. It may be favored by a general debility from
starvation, faulty or injudicious feeding, as exclusive feeding on
corn (maize), an unbalanced ration, feeding cotton seed, irregu-
lar feeding, etc. It may result from parasitism, as round worms
in the lungs, bowels, muscles, fat, kidneys or liver, from trichi-
nosis, from cysticerci, echinococci, or from distomatosis. ‘These
not only lessen the force of constitutional and phagocytic resist-
ance, but they also in many cases open the way for the entrance
of the microbe by the wounds which they inflict. Perhaps noth-
ing operates more effectively in this way than the attacks of other:
pathogenic microbes. The treatment of the domestic hog is often
such that it would almost appear as if it were designed to destroy
health and vitality. He is used to clear up the soiled and spoiled
provender which has been rejected by other animals. Decayed
vegetable and flesh of all kinds, which is no longer fit for other
use, is supposed to be good for him and is furnished raw. Worse
still, this is conveyed in barrels that are never washed, but are
sent for each new supply reeking with abominations which render
them a nuisance on the highway. It is left standing till wanted
in these barrels, or in still larger receptacles, which are never
emptied or cleaned, but are allowed in the hottest weather, to
continue a hotbed of the foulest fermentations. On a smaller
scale the kitchen swill barrel becomes a similar centre of decom-
position. [Even at the creamery and cheese factosy the surplus
or waste products often remain in a common tank breeding larvee,
toxins and ptomaines, before they are fed to the hogs. In the
hog pen, or yard, corn in the ear is thrown on the ground, already
filthy with the solid and liquid excretions and is eaten with the
rotting, if not infecting, filth in which it has been rolled. From
grubbing in this filth with his snout, the pig plunges the latter in
the liquid food in his trough and too often he gets his feet into
the food as well, and further charges it with the injurious fer-
ments. Again the kitchen swill is liable to contain various in-
organic poisons and notably the carbonates and bicarbonates of
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potash and soda which are used to excess in the form of powdered
soaps and, as shown by experiment, are deadly poisons to pigs.

The gastro-intestinal disorders caused by these poisons; (it
may be botulism from stale or decomposing flesh, fish or fowl, the
poisoning by mouldy bread or musty grain, or meal, or by the
toxins of the many and varied saprophytic fermentations), often
prove as deadly as outbreaks of genuine hog cholera, and are
habitually mistaken for them. They do not, however, as a rule
extend beyond the particular herd which has been exposed to the
faulty management, and introduce no risk of a general spreading
infection. ‘The careless owner suffers and adjacent herds escape,
unless exposed to similar causes. But if the hog cholera germ is
present these pave the way for its destructive advance and tend
to enhance the mortality. It may even be that the combination
of the two factorsisa condition of the eruption of a severe attack.
The faulty feeding or food or poison by itself could be resisted,
and the comparatively non-virulent hog cholera bacillus might
have been resisted, but with weakened system and digestive
apparatus, the microbe finds a specially inviting field in which it
can multiply destructively, and where it can gather a virulence
which will enable it to invade and sweep away herd after herd in
a deadly epizootic.

I may add, as a prominent factor in the great modern exten-
sions of hog cholera, the habitual aggregation of swine in large
herds. This with the rapid steam transit of modern times, and
the great aggregations of hogs in one common market, probably
contributes more than anything else to the extraordinary diffusion
of the infection. By accident, purchase or otherwise, a large
herd becomes infected, and the owner, knowing that delay is
ruin, at once ships the apparently healthy animals to market ;
these infect anything they or their excretions come in contact
with; if sold in smaller lots they carry infection into every
locality where they go, and along the route ; if sold for slaughter,
they still diffuse infection through the herds that receive their
butcher and kitchen trimmings.

Finally other domestic animals may bring in an infection which
becomes manifested by symptoms similar to those of hog cholera,
and which if really different, yet serves to pave the way for such
an outbreak. Galtier's remarkable experience with a- pneumo-
enteritis in sheep, introduced into five separate flocks by infected

4
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pigs from the same market, is significant in this respect. It is
further significant that the hog cholera bacillus is a very protean
microbe. Th. Smith, to whom we owe more than to any one
else the identification of the germ, gives seven varieties, which
showed well-marked distinctions in their morphology, in their
modes of growth on culture media, in the amount of gas they
respectively produced in a glucose bouillon, or in their patho-
genesis for rabbits. One of these modified germs which has
largely parted with its virulence for pigs and some other animals,
may under specially favorable conditions, resume its former po-
tency and proceed on a new career of infection.

Lesions in the Acute or Septicemic Form. ‘The skin and sub-
cutaneous fat are the seats of diffuse blotches or spotsof a deep red
varying from dark purple to light red, confined it may be to the
inner sides of the armsand thighs, the belly, the ears, eyelids, and
muzzle, or it may be all but uniformly diffused over the body.
When pressed so as to expel the blood, the greater part of the
surface may be momentarily whitened, but red points remain
representing the minute extravasations. Under the microscope
the red points show tortuous and enlarged capillaries with here
and there a rupture and minute clot. The visible mucosz may
show similiar petechize, as may also the serosa of the chest, cra-
nium and abdomen. In the latter, blood extravasations are liable
to be more extensive. The spleen and lymph glands ( particu-
larly those of the bowels and omentum, the sublumbar and sub-
dorsal regions) are usually enlarged, gorged with blood and
softened. Many of the lymph glands may escape, and in others
the congestion is largely confined to the cortical portion. The
lungs may show petechiz and even extensive heemorrhages into
their substance. ‘The kidneys may show petechiz in the glome-
ruli, the medullary substance, the papillee or the pelvic mucosa,
or there may be larger circumscribed heemorrhages.

The stomach in its greater curvature especially is usually
deeply congested and petechiated, with small submucous extrava-
sations, and these conditions are liable to be still more marked in
the small intestines and especially in the large, which may havea
dark red or port wine hue. Blood may be present in clots among
the contents. Necrotic ulcers are absent.

Lesions in the Protracted and Chronic Forms. The lesions of
the skin are usually less extensive than in the acute type, and
may be almost entirely absent. ‘The lymph glands are enlarged
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and congested, though the discoloration may be largely confined
to the cortical layer. The spleenis as arule normal insize. The
liver is firm, but it may show softening of the secreting acini and
encrease of the fibrous framework. Petechia or circumscribed
hamorrhages may or may not be present on or under the serosa
or in the tissues.

The characteristic lesions belong to the gastric-intestinal organs.
Congestions and ulcers may be found on the gastric mucosa, on
that of the small intestine, and rectum, but they are above all com-
mon on the ileoceecal valve, caecum and first half of the colon. In
the earlier stages of these lesions mucosa and submucosa are the
seat of a congestion and exudation, but later the round button-
like ulcer usually stands out prominently with its necrotic centre
dirty-white, brown or black, and composed of superposed layers,
the whole resting on a congested and thickened submucosa.
This contains small round and giant cells and may show consider-
able encrease in connective tissue. The ulcers may be seated on
the agminated or solitary glands but do not show the same pre-
dilection for these parts which is seen in typhoid fever.

Incubation. 'This varies, according to the dose and suscepti-
bility, from two or three to as many as thirty days. With the
short incubation the disease tends to assume its most acute and
deadly type, while the prolonged incubation bespeaks a milder
form. During ordinary outbreaks from six to fourteen days
represent the average interval between exposure and the onset of
active symptoms. During the extreme heats of summer and the
excessive cold of midwinter in our narthern states incubation
tends to be shortened.

Symptoms in Fulminant Type. In violent outbreaks some pigs
are found dead without observed preliminary symptoms, and have
been set down as fulminant examples of the disease. When these
occur during very hot weather, in open yardsor fields, there is
reason to believe that insolation, acting on a system rendered
specially susceptible by the toxic fever, has much to do with the
early death. Though seldom observed during life, it has been
said that such cases, show extreme dulness, prostration, stupor,
weakness, unsteady gait, thirst, hyperthermia, persistent recum-
bency, and at times red blotching of the skin and even convulsions.

Symptoms in Acute Type. In contrast with erysipelas these may
advance slowly and insidiously, there is a lack of the customary life
and vivacity, the tail droops, appetite is impaired, the pig creeps
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under the litter and lies there, preferably on its belly, a great part
of its time, there may even be tremors suggestive of slight chill,
when moved it shows weakness, may stagger, or it may have
difficulty in rising on its hind limbs and there is encreased thirst
and heat of the skin. Even in the absence of shivering or chill,
the skin is usually tender to the touch, calling out plaintive grunt-
ing or squealing, and the same is often true of manipulation of the
belly. The temperature is raised, yet this must be compared
with the previous temperature under the conditions in which the
pig has been kept. ‘That may have been anywhere from 100° F.
in a confined, cold, draughty pen, to 104 ° F. in a warm, dry pen
and with plenty of exercise. In hog cholera it may rise 1 ° to 3 °.
The patient is breathless under exertion, the circulation is accel-
erated and the mucosz congested.

Sooner or later, (usually by the second or third day) the skin
shows an erythematous blush, especially on the ears, breast, belly
and inner sides of the thighs and forearms, in greater part effaceable
by pressure but promptly reappearing and complicated by darker
spots of extravasation which retain their color under pressure.
The blush may appear in spots of 1 to § inch in diameter, or it
may cover the region, or indeed the whole body uniformly. At
first of a brighter red it tends to pass in succession through the
different shades of purple and violet. Appetite becomes more and
more impaired, and in exceptional cases vomiting may occur, but
often the pig will drink liquid food to the last. A marked symp.
tom is the enlargement of the inguinal lymph glands, which may
even be tender. An early symptom is watering of the eyes, and
later a muco-purulent exudate may form, and drying, gum the
lids together. An abundant exudate appears on the skin as
the disease advances, most abundantly about the eyelids, roots of
the ears, axillee and groins, but often covering the whole body,
forming a foul greasy inunction, and later a black scaly covering*

The bowels may be costive at first, with fzeces, firm, moulded,
and covered with mucous, and this may continue to the end. In
most cases, however, about the second or third day they become
soft, pultaceousand finally liquid, profuse, feetid, and mixed with
abundance of mucous or even blood. The color varies, they may
be whitish, yellowish ( on maize diet ), red, or black (on swill ).

Petechiz usually form on the mucosz and small sloughs and
ulcers may be found on the lips, tongue or elsewhere on the buc-
cal mucosa.



Cholera Suis, Hog Cholera, efc. 53

A cough may be present but is by no means a marked symptom.

Emaciation advances with great rapidity, the patient arches the
back, tucks up the abdomen, moves weakly and unsteadily or is
unable to rise, and dies in one or several weeks, it may be quietly
or in a state of coma, but usually without convulsions.

Symptoms in Subacute and Chronic Forms. In this type the
disease may be obscure, and even overlooked, so that infected
animals carry the microorganism into fresh herds, without rousing
a suspicion as to its true source. In other cases, aftera slow and
progressive development, it takes on such a distinct pathognomo-
nic character that its diagnosis becomes more easy.

In the slightest cases there may be only a capricious or irregu-
lar appetite, drooping tail, enlarged inguinal glands, and a pro-
gressive emaciation, with loss of life and strength and occasiona
irregularity of the bowels. The greasy exudation on the skin
and black scaly encrustation is not uncommon. Such patients
usually survive but they are liable to prove unthrifty and un-
profitable.

In other cases the pig becomes dull and listless, leaves its fel-
lows, creeps and lies much under the litter, has impaired or
irregular appetite, some costiveness followed by a feetid diarrhcea,
abdominal tenderness, enlarged inguinal glands, progressive ema-
ciation, arched loins, hollow flanks, skin exudation, and often-
times in the end erythematous eruption with petechize and black
scaly exudate on the skin. It isin these protracted cases especi-
ally that the foymation and detachment of the necrotic intestinal
sloughs take place and these may pass in the faeces as flattened
rounded masses or more extensive plaques. Necrotic ulcers are
also liable to show on the buccal mucous membrane or skin. ‘The
patient may finally die of colliquative diarrhcea, of exhaustion
and marasmus, in a state of coma as in the more acute cases.
The mortality may be high and the survivors are liable to prove
unthrifty and unprofitable.

Diagnosis. With a group of plagues in swine, bearing a strong
family resemblance, and maintained by microérganisms, which,
though maintaining distinct characters, yet show so much in
common that it seems not impossible that they may have been
originally derived from a common ancestor, and in face of the
not infrequent complication of two of these microbes in one
patient, it becomes a task of great difficulty to diagnose at once
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the particular outbreak that is met with in the field. In some out-
breaks, however, the differential features are clear enough to
allow the veterinarian to promounce at once on the true nature
of the disease. In others he must withhold his diagnosis until
he can put it to the test of microscopic examination, bacteriological
culture, the Widal test, or inoculation.

Hog Cholera may be decided upon, when upon wholesome food,
in healthy environment, without any change of food, and in six
to fourteen days after the introduction of pigs from outside, or
the arrival of strange pigs in the near vicinity, or higher up on
the watershed, sickness appears tardily, taking one or two daily,
with or without a sudden hyperthermia, petechiae on nose, eyes,
belly, axilla, or groiu, a general soreness of the skin and abdo-
men, stiffness or weakness, hiding much under the litter, enlarge-
ment of the lymph glands, costiveness with dark red rectum and
glazed dung, followed by a profuse, watery, feetid, bloody, black
or yellow diarrhcea, and death mostly after one or two weeks or
more. The absence of cough, and the presence of ulcers bearing
necrotic sloughs on the lips, mouth or skin, and above all the
presence of the button-like necrotic ulcers on the mucosz of the
czecum, colon or ileum may be accepted as conclusive evidence on
this point. So also its prompt fatality to rodents but not to
pigeons.

Swine erysipelas has a much shorter incubation, more rapid
and violent onset, deeper, darker congestion of visible mucosz,
more extensive petechiz of skin, mucosz, serosaeand tissues gen-
erally, a comparative absence of inflammatory and necrotic lesions
of bowels, a very early and high mortality in swine, rabbits and
pigeons, and a harmlessness toward the inoculated Guinea pig.

Swine plague also shows a shorter incubation, a speedy eleva-
tion of temperature, more mucous congestion, less indication of
abdominal tenderness or of diarrahcea, more cough, dyspncea,
wheezing and objective symptoms of pulmonary consolidation,
less congestion or engorgément of the spleen, or ulceration of
the bowels, and finally is very much more fatal to pigeons, and
spares neither rabbits nor Guinea pigs.

Widal test. 'The cessation of movementsand the agglutination of
the bacilli of hog cholera, noted by Dawson, is a valuable test,
but as in the case of typhoid fever in man is not to be implicitly
relied on in all cases. Some of the forms of bacillus coli com-
mune and other allied microbes act in a similiar way. It necessi-
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tates the maintenance of fresh (24 hours) active, artificial, agar
cultures of the hog cholera bacillus and is thus virtually reserved
for the bacteriological laboratory. A drop of blood is drawn
from the suspected pig smeared very thinly on the cover glass and
about ten times the amount of sterile water added. Then the
smallest possible addition of the agar culture of the bacillus is
made. Immediately, or in 4 hour the bacilli cease their active
motility and mass together in clumps in which they can be seen
individually clear and distinct but absolutely still and crossing
each other in all directions forming a kind of network. A few
isolated bacilli remaining in the intervals between the clumps and
even showing a slight motility are not to be considered as invali-
dating the reaction. -

The table on the next page will serve to place in contrast the dif-
ferential phenomena of the diseases caused by bacilli of hog cholera,
swine plague and swine erysipelas in uncomplicated infections.

Prevention. Asin all other contagious diseases, effective pre-
ventive measures imply the destruction of the pathogenic germ
and all sanitary measures should aim at the early and final ex-
tinction of this organism and its subsequent exclusion from the
country. ‘This, however, entails an outlay and governmental
control which it seems idle to expect in the very near future, so
that palliative measures, and those looking toward success over
limited areas must still be resorted to. It should be here dis-
tinctly stated, however, that the extinction of a plague, though
often the most expensive at the start, is in the end by far the
most economical resort.

Boiling all food such as scraps from slaughter houses, butcher
shops, and other places using raw hog products, and including
kitchen swill, under the strictest precautions against subsequent
contamination would all but exterminate the infection and should
be compulsory wherever hogs are bred or kept in herds.

Removal of accessory causes. 'The health and vigor of the animal
exposed is not without itsinfluence in case of attempted invasion
by a virus of diminished potency.

Dry, warm beds with plenty of air and light are essential to
vigorous health and the usual damp, filthy, dark pens are de-
pressors of the vital forces and virtually invitations to hog cholera
as to other diseases. The close packing of swine under manure
or under rotten piles of straw where they often suffocate each
other is to be carefully guarded against. It is a sufficient com-
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DIFFERENTIAL SYMPTOMS AND PHENOMENA.

Hog Oholera.

Incubation 6 days +__.
Mucosa not necessarily
congested
Petechiee on snout, eyes,
mouth,etc______.____
Necrotic ulcers on snout,
mouth, skin, etc.____
Farred tongue, vomiting
common . ____________
Temperature high
acute cases (104° to

108°) e
Lies on belly mostly,
Abdomen hot, tender_
Moves stiffly, feebly, un-
steadily with grunting,
may be paraplegic____
Bowels 1st costive, feeces
molded, glazed; 2d or
3dday, or before death,
diarrhcea, profuse,
watery, fcetid, bloody,
black on slops,—yel-
low on corn (maize&-_
Everted anus dark red.__

Cough often present,
hurried breathing.___

Spleen slightly enlarged

When death is deferred
1 to 2 weeks, necrotic
button-like ulcers on
ilio-ceecal valve, cee-
cum, colon, orileum__

Lobar pneumonia un-
common _____________

Kills rabbits (5to 7 days)
and Guinea pigs (7 to
12 days) Pigeons sick-
en but survive_ .____.

Blood serum of hog
cholera patient causes

lutination of ba-
cilli in cultures; (not
constant, occurs with
other bacilli)

Swine Plague.

Incubation 1 day to 4__
Mucosse congested._____

Petechiz on snout, eyes,
mouth, ete___________
Necrotic ulcers rare ____

Vomiting less likely.____

Temperature high in
acutecases __________

May lie onside________

Stiff but less so, Paretic_

Diarrhcea less marked,
may be entirely absent

Anus may not be deep
red, less everted
Cough, hard, frequent;
wheezing breathing.
Auscultation and per-
cussion may show lun
consolidation towarﬁ
lower border. May
bleed from nose______
Spleen usually little al-
tered
Necrotic, button-like
ulcerson ceecum rarely
marked

Lobar or lobular pneu-
monia a marked lesion
Kills rabbits (r to 12
days), Guinea pigs (1
to 4 days), pigeon (48
hours )

Rouget.

Incubation 1 day._____ _
Mucosz deeply congest-

ed, dark red, violet_.
Petechiz extensive_____

Necrotic ulcers less fre-
quent _______________
Vomiting not uncom-
mon
Temperature very high,
107° to 109°

May lie on side________

.Stiﬂ, weak, paraplegic__

Diarrhcea usually sets in

Anus may be less red,
less everted
Cough absent, save in
latter stages with pul-
monary consolidation

Spleen enlarged, soft,
mous ...
Necroticulcerson bowels

rare e

Pulmonary and enteric
iﬂﬂammati(on rare___)_
Kills pigeon (3 to8 days),
rabgzt (4 to 8 days),
Guinea pig resists____
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mentary on this to say that for every killogramme of its body
weight, the horse consumes daily 13,272 grammes oxygen, the
cow, 11,040 grammes, and the pig, 29,698 grammes. Thisis in
perfect keeping with the high normal temperature maintained by
the latteranimal. In the interest of health the pig requires twice
the breathing space for every 100 lbs. of his weight that is de-
manded by either ox or horse. What violence is done to this
demand of nature in the daily treatment of the hog !

Fresk, sound, whkolesome food is no less a desideratum. Vet the
omnivorous pig is condemned to become the scavenger for the
kitchen, the stable, the feeding pen, the slaughter house, the
creamery, the sugar works, the brewery and even the rendering
works. Whatever is considered unfit for human use is thrown
into a swill barrel, and as this is never emptied it becomes the
field of endless decompositions with the production of the most
varied toxins, ptomaines and enzymes. Many of these chemical
toxic products cause gastro-intestinal inflammation with vomiting,
bloody diarrhcea and tenesmus, and derangement of the nervous
and other functions as manifested in weakness, staggering, dul-
ness, stupor, etc. Death may follow in a few hours and the cases
are set down asacute forms of hog cholera, rather than the simple
poisoning that they are. All the same they pave the way for
the attack of hog cholera if its germ is present even in a form of
little potency. All such foods should, on the contrary, be fed
fresh and after boiling.

Salt in excess, the drine of salt meats or fisk (containing toxins, )
the powdered soaps used in kitchens and added to swill, miouldy
bread, cotton seed meal fed in any considerable proportion in the
food,and even an exclusive diet of corz (maize), must be guarded
against.

The crowding of many pigs in a small yard where they root
continually in each others’ droppings and their own, should be
avoided. Individual pens, or pens holding two or three only
and kept clean are to be preferred, and still more a wide grassy
range where they may escape from their own filth. The long
feeding trough should be discarded in favor of one into which
the pig can introduce his nose only. The nose itself will intro-
duce filth ferments, but, where there are no specific plague-germs,
it is the quantity that tells and the exclusion of the foul feet is
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an important consideration. ‘T'o these various poisonous products
of saprophytic ferments it often happens that the older swine
have by continuous exposure, acquired a comparative immunity,
while the young growing pigs perish in large numbers.

Feeding pigs in confinement, without green or animal food is
very liable to induce costiveness and indigestion which pave the
way for the inroad of the hog cholera germ. A certain allowance
of green food, slops, and, above all, a variety of food constituting
a well-balanced ration are always desirable.

Again, the constitution of the pig is often material. On the
continent of Europe it is the high bred English pigs that suffer

‘most, and in all cases a lack of the rugged vigor attained through

an active, open air life lays the system more open to a violent at-
tack. Too close breeding must be similiarly avoided, together
with breeding from the immature, the weak and the debilitated.
In this connection it is important to rid the herd of parasitisms
which not only weaken the system and lessen the power of re-
sistance, but by the bites or the inflammation induced, open
channels for the introduction of the hog-cholera bacillus.

Prevent the Introduction of the Bacillus. 'The above precautions
are important in obviating infection and favoring a milder type
of the disease when the germ has been introduced, but they are
but palliatives at best, and will not hinder the development of a
plague in the presence of an active and potent virus. Adopted
alone they are worse than uselessas a means of extinction of the
germ : they tend to preserveit. The exclusion of the hog-cholera
germ is the one essential thing in prevention and whatever comes
short of this must have at best but a partial effect.

Avoid pens, pastures or streams that drain swine enclosures
higher up, Discard all provender or litter that has come in con-
tact with other pigs or their products. Allow no visitors to the
herd such as butchers, dealers, drovers, that have habitually
come in contact with other herds. Exclude as far as possible
domestic animals (dogs, sheep, cattle, fowls, pigeons), and even
vehicles coming from places where hogs arekept. Wild animals
such as buzzards, and other carrion feeders, must be especially
guarded against. Wild rabbits and hares (jack rabbits), skunks,
wood chucks minks, rats, and mice should be exterminated.
Small birds and flies are difficult to deal with but the breeding of
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the latter may be checked by acids, copperas, or sulphites on the
manure and the former may even be exterminated when hog-
cholera exists in the vicinity.

Sows should not be sent from herd to herd for service or other-
wise, and any swine that have been hired out, or sent to an ex-
hibition, and all that are acquired in any manner, should, on
arrival, be excluded from the herd and held in quarantine, well
apart for three or four weeks, and finally washed with carbolic
acid soap before they are admitted.

The pestilential prevalence of hog cholera and other swine
plagues to-day is largely the result of the great industrial
and commercial activity of modern times. In America the dis-
ease was comparatively unknown until after 1830, and in
Europe even later. But with the advent of steamboat and rail-
road, the few pigs raised in separate pens, or secluded localities,
and killed and cured near by, gave place to the large herds, sent
when fattened to great markets where pigs were collected from
distances of many hundreds of miles, the stock animals and the
fat occupied in succession the same boats, cars and yards, and, as
a matter of course, the virulent germs were concentrated and
diffused through the infected places and things. We cannot go
back to the antiquated safer methods, but it would be possible to
so regulate our commerce, that the evil could be reduced to a
minimum. Separate cars, loading banks, chutes, alleyways, and
yards can be reserved for fat swine going to immediate slaughter
and no animal having passed through any of these should be
allowed to be taken out for stock purposes, unless it has been
passed through a rigid quarantine. The places and things used for
such fat swine should be disinfected at intervals, and the manure
and offal should be disinfected, or exposed to a boiling tempera-
ture for a sufficient length of time before removal from the
premises. Stock swine on their part should be shipped only on
a certificate of the complete immunity of the herd and locality
from which they come from swine epizootics, and of the roads or
vehicles by which they reached the shipping point. They should
be debarred from all yards, loading banks and cars or boats used
for fat hogs, and admitted only to such as have just passed
through a thorough disinfection. They should be sent directly
to their destination, or if to a market, for purposes of sale, it
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should be well apart from that used for fat swine, and the loading
banks, chutes and yards should be entirely distinct and should be
thoroughly disinfected on every occasion after use. The millions
now lost yearly from swine epizootics might well warrant the in-
convenience and expeunse entailed by such precautions. Heavy
penalties should be imposed on those shipping pigs from infected
localities, on those making false certificate, and on all who in any
way violate the law.

Independently of State or local authorities the stock owner can
do much to protect himself. He can make a number of pens
large enough to hold 2 or 3 pigs each, safely fenced off from one
another and so constructed that no drainage can take place from
pen to pen. Then in winter in the absence of flies, and with
rats, mice, and birds excluded the opportunity for the extension
of infection from pen to pen can be kept at its minimum. All
pigs must be kept apart from the manure heap, and in summer
the manure must be so treated as to destroy the larvee of flies.
All food and water that might convey infection must be guarded
against. ‘Then if one pig is attacked it will only be necessary to
destroy it and its two fellows in the same pen, and even if those
in adjacent pens are killed or quarantined the loss will be a trifle
as compared to the ruin of the whole herd, as usually happens.
Prompt disinfection of the pens and manure is imperative, and
the same would apply to the person and clothes of the attendant,
and to all stable utensils.

Immunization by injection of sterilized products of the bacillus,
has not proved satisfactory. In 1880 I applied this to two pigs,
causing a transient fever, after recovery from which, the subjects
resisted exposure to infected pens and pigs, and even virulent
inoculations. But they failed to thrive well. Later experiments
by Drs. Salmon and DeSchweinitz respectively, also proved un-
satisfactory. ‘The latter separated and injected the enzymes, but
lost 50 per cent of his cases, the survivors proving immune, with
the drawback of troublesome local lesions. The enzymes obtained
from cultures in milk could be used safely on guinea pigs in the
dose of o.01 grams and in some cases even up to 0.04 securing
immunity. But the great risk of an overdose, the frequent local
lesions, and the subsequent unthrift, have prevented the adoption
of the method.
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Disinfection. The experiments of the Bureau of Animal In-
dustry show that, apart from freezing four montks in the soil,
serves to render the bacillus harmless.

From .75 to 1 per cent of quick lime added to soil in the form
of lime water, destroyed the virulence in 11 days.

Lime can be employed as a thick whitewash on pens, fences,
yards, etc., the precaution being taken to see that it is newly
burned, caustic and applied in sufficient amount. Lime that has
been kept absorbs carbon dioxide and loses its disinfectant prop-
erty. If }{1b freshly made chloride of lime is added to each gal-
lon of the caustic lime white wash the certainty of success is
insured. Lime water has the advantage of being applicable to
grassy surfaces, without proving hurtful to the vegetation. For
buildings and yards it furnishes a ready means of estimating the
thoroughness of the application.

Sulphuric acid (1 : 100, 0r 1Y oz. to 1 gallon) makes a good dis-
infectant for buildings and yards.. Like lime this can be used
freely without fear of poisoning the animals.

Carbolic Acid, 5 per cent, can be used with great safety. The
Bureau of Animal Industry advises the combination of this with
sulphuric acid, which adds greatly to its solubility.

Formalin may be employed, diluted one to forty of the solution
(1 per cent of the gas) in buildings and on wood work generally.
It may also'be applied in the form of gas by heating the solution
in closed rooms. Like carbolicacid it is especially applicable to
cars, boats, and other vehicles.

Corrosive Sublimale (1: 500) makes a convenient and cheap
disinfectant, with the drawback that it is poisonous, and destruc-
tive to metals. Mercuric Jodide though more potent is also more
expensive. Blue stone (2:100) and zinc chloride (10: 100) are
also effective but poisonous. ,

The failure to sfemp out hog cholera in England and America
has been largely chargeable on the appointment of laymen to do
the work of the expert, and no less so on the attempt to deal with
the disease in hogs in transit or in the market rather than in the
farm where they have been raised or kept. Let the fat and stock
markets be kept rigidly apart, together with the means of convey-
ance to and from these, and let no stock swine start for a market
or destination without a certificate of the soundness of the locality
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from which they came, and the purity of the means of transit,
and we shall have taken a long step toward the final extinction of
the pest.

State limits and rights stand in the way of successful work, but
this can be partly met by a frontier supervision by national offi-
cials, and should be further, by a prompt and hearty codperation
" of the sanmitary officers of the two states involved. When it
becomes possible to trace infecting hogs, back to the infected
place in another commonwealth, and punish the offender who
shipped them, we shall be within sight of a satisfactory control or
extinction of hog cholera.

Extinction of Hog Cholera in Herds and Districts. As in all
deadly plagues this should be a recognized governmental function
to be carried out at public expense. It is a question of political
economy and its neglect is subversive of prosperity not in agri-
culture alone but in all public industries whose workers must
subsist on the fruits of the soil. The $10,000,000 lost yearly by
the farming community, is a dead loss, not to agriculture alone,
but to the prosperity of the nation, the markets of which would
be revived and improved by such a yearly sum expended.

The existence of the disease at any point should be reported by
the stockowner or guardian, under penalty in case of failure.
When the nature of the outbreak has been certified by the expert,
the district should be scheduled, and the herd appraised,
slaughtered and all products disposed of in such a way as to pre-
vent any escape of infection. The carcasses may be burned,
buried deeply, or boiled and rendered. The buildings, yards,
utensils, fences, manure, cesspools, and infected fields should be
thoroughly disinfected, or secluded from all animals for a year.
The owners of the herd should be indemnified according to
appraisement, and not to exceed 3;ths of the actual market value,
provision being made that no award shall be made if the herd
sickened within a fortnight after their arrival from another State,
or in case the owner, has concealed the existence of the illness, or
has otherwise deliberately or carelessly contributed to its spread.

Many minor rules and restrictions will be required to fit the
general measures to individual cases and local conditions ,and
these require the direct supervision of an expert and not of a
mere business manager or layman.
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Therapeutic Treatment. With state, county or municipal
measures for the extinction of hog cholera, treatment is to be con-
demned, as calculated to encrease and spread the infection. But
until the states can be educated out of the past wasteful system,
into economical measures of extinction, the swine breeders are
entitled to whatever salvage they can secure through therapeutics.
For acute cases there is no hope. For the ckronic a clean, dry,
comfortable pen, well disinfected, and a moderate diet of varied
and laxative food are essential. Wheat, bran or middlings, with
corn, oat, barley or linseed meal may be allowed in form of a
mash. A little green vegetable food may be added. Medicinal
agents may be used to meet special indications, but when a whole
herd must be treated at once, antiseptics and febrifuges have ap-
parently proved the most generally helpful. The Bureau of
Animal Industry especially recommends the following: Wood
charcoal, sulphur, sodium sulphate and antimony sulphide, of
each 1 1b.; sodium chloride, bicarbonate and hyposulphite, of
€ach 2 lbs. ; mix thoroughly and add to each feed in ratio with
the size of the patient. In suitable cases, this is said to improve
the appetite and contribute much to convalescence. Modifications
will readily suggest themselves to meet individual conditions and
different stages of the disease—antithermics, eliminants, calma-
tives, stimulants, tonics, etc.

Serum Therapy. This has been especially exploited and ad-
vocated in America by De Schweinitz of the Bureau of Animal
Industry, and Dr. Peters of Lincoln, Neb. In Europe, Perroncito
has prepared an antitoxin. The serum is produced in the body of

"the cow or other animal which is inoculated repeatedly with gradu-

ally encreasing doses of living hog cholera cultures and with solu-
tions of the bacilli and their products, for a period of eight months,
or until no reaction takes place from large doses, and the blood
serum added to cultures of hog cholera bacilli causes agglutina-
tion of the latter. The serum is further tested as to its power of
preserving Guinea pigs inoculated with a lethal dose of live hog
cholera cultures. After separation from the blood the serum is
concentrated until it reaches a standard at which 10 cc. proves
curative to a pig of 40 to 60 lbs. weight.

It proves most successful in animals in which the subacute or
chronic form of the disease has just begun. One injection only
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was given to each animal. Of 1,923 cases treated (1897-8) 30 per
cent. died, and 70 per cent. recovered. Of 3,197 in abandoned
herds (checks), 81.24 per cent. were lost. (De Schweinitz).

One drawback was found in the short period of immunity
secured, the susceptibility reappearing as soon as the antitoxin
had been eliminated from the body. This was met in part by
using sterilized cultures (toxins) along with the serum.

The use of antitoxins is essentially therapeutic and cannot be
expected to have more than a transient action on the microbe and
toxins. The introduction of fxzns is logical because these would
naturally solicit and secure an encreased permanent production
of antitoxins, etc., by the body cells. But the toxins produced
by the B. Cholere Sius in artificial cultures have failed to es-
tablish a satisfactory immunity, and this failure is now explained
by the evidence that the fundamental cause of hog cholera is not °
the B. Ch. Sius, but the invisible, infinitesimal and as yet unseen
microbe. This last procures immunity, but as I noted 26 years.
ago, so few survive, and still fewer thrive after survival, that
any method based on this has been eminently unsatisfactory.
The most obvious line of promise would be to employ minute
doses of the filtrate of hog cholera blood on pigs, the systems of
which were kept charged with antitoxins and other defensive
matters procured from the highly immunized body of the cow,
horse or other large animal.

The fundamental objection is that it entails the preservation,
encrease and spread of the poison, and like all temporizing meas-
ures, stands as a barrier to the complete extinction of the plague..
Giving a protection of uncertain duration, its repetition may be
demanded in a few months or a year, and proceeding on the
ground that the pest must continue for all time, the apparent
economy of the process will prove, in the long run, but a perma-
nent and grievous tax.
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The soundest and only truly economical course in dealing with
this and other deadly infections of swine is the radical extinction
of the germ. When the people can be educated up to this we
shall see the dawn of a brilliant future for our animal industries.
Until then we must be satisfied to fall back upon, and make the
best use of the temporizing measures now in vogue or that may
hereafter be devised. Even if it should be shown that hog chol-
era is at long intervals developed from a ‘sport’ of the usually
harmless bacillus coli commune, or the filtrable microbe the fact
remains that its great extensions and the resulting fatality are due
to the contagion alone, so that extinction remains the true watch-
word of success and economy.

WINE PLAGUE: SEPTICEMIA HZEMORRHAGICA
SUIS.

Definition. Synonym. Bacillui pestis suis, 0.8—1.54, nonmotile. Patho-
genesis. Accessory causes, as in hog cholera : less vitality than in viius of
hog cholera, bacillus in apparently healthy, deadly to birds and rodents.
Lesions : like as in haeemorrhagic se; ticeemia, lungs suffer more than bowels,
lymph glands swoller, haeemorrhagic, liver and spleenjmay seem almost nor-
mal, bowels slightly congested marked emaciation. Symptoms: Acute
cases like hog cholera, shorter incubation—1 day, troubled breathing when
driven, cough, congested petechiated skin, hyperthermia, costiveness fol-
lowed by diarrhcea. Diagnosis: constancy and predominance of lung
lesions and symptoms, nonmotile bacillus with polar staining, not gasogenic
with glucose, very fatal to birds and rodents Prevention: as in hog
cholera. Immunization. Treatment : asinhogcholeradangerous. Serum-
therapy.

Definition. A contagious bacteridian disease of swine, acute or
subacute, characterized by a short incubation, hyperthermia,
marked congestion of the mucosa, petechize and circumscribed
blood extravasations in the skin, subcutis, mucosze, submucosze,
and tissues, swelling, congestion and petechiation of the lymph
glands, and a marked tendency to inflammatory localization in the
lungs.

Synonyms. ‘Th. Smith identifies this affection with the
‘‘ Schweineseuche ’’ of Germany.

Bacteriology. The bacillus of Swine' Plague (B. Pestis Suis)
has already been described in the differential table of allied bac-
teria given under hog cholera. It is a short rod, with rounded

5
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ends, 0.8 to 1.5% X 0.6 to 0.8, staining readily in aqueous basic
aniline colors and bleaching in Gram’s iodine solution. The
staining is distinctly polar, the colored portions being more or
less crescentic with the concave or straight border turned inward
toward the central clear space. It is destitute of flagella and dis-
tinctly nonmotile unlike the very active bacillus of hog cholera.
It further differs in its growth on potato which is slight, gray and
waxy. On gelatine, too, it gives a feeble growth (or none) un-
like the brownish colonies of the bacillus of hog cholera. It fails
to liquefy gelatin. On agar the growth is more active, being
grayish, translucentor brown. Those forming under the surface
are like flat horizontal discs with a small microscopic elevation or
knob in the center. It grows in milk producing little or no acid
and no clot. It produces gas with none of the sugars—glucose,
lactose, saccharose—in contrast with the gas production in glu-
cose by the hog cholera bacillus. It shows much less vitality and
hardihood than the hog cholera bacillus, growing but feebly
between 65° and 70°F., and most actively at 97° to 100° F. ; dying
in 7 minutes at a temperture of 58° (moist) ; dying in 3 days
when dried, in 4 to 6 days in the soil, in 10 to 15 days in water,
and instantly in 0.04 per cent solution of lime water.

The same infinitesimal microbe referred to under hogcholera is
believed to be the most essential factor in swine plague as well.
This makes the B. Pestis Suis (B. Suisepticus) an accessory but
still an important factor.

Pathogenesis. 1t is pathogenic to swine, hens, pigeons, pheas-
ants, sparrows, mice, guinea pigs, rabbits, cattle, deer, etc., show-
ing not only a wider range than the hog cholera bacillus, but a
more deadly action outside the genus suis. Inoculated birds die
in 2 days, rabbits in 16 to 20 hours and guinea pigsin 1 to 4 days.

Accessory Causes. 'These agree in the main with those of hog
cholera already described so that it is needless to repeat them
here. The principal distinctions depend upon the lesser vitality
of the swine plague bacillus outside of the animal body and its,
wider range of pathogenesis outside the genus suis. Infecting
materials that have been thoroughly dry for a week may be con-
sidered harmless, also that which has been more than two weeks
in water, and that which has been more than a week in the soil.
If, therefore, the buildings have been thoroughly disinfected, the
simple disuse of yards and pastures for a fortnight, and of ponds
of water for three weeks may suffice. In the case of hog
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cholera it may be necessary to abandon such places for 5 months

or for the season,
Abandonment by swine is, however, insufficient : all susceptible

animals, wild and tame, (see pathogenesis) must be excluded as
any one of these may maintain the infection. The preservation
of recovered swine on the premises, or the early return of the
immune may become a means of preserving the bacillus for the
next susceptible pigs that may be introduced. The bacillus of
swine plague may be found on the air passages of swine and
other animals that are not themselves, at the time, susceptible to
the disease, and these animals accordingly become the occasions
of what have been thought to be spontaneous outbreaks, and of
invasions of fresh herds after the introduction of healthy pigs
which have been thought to be beyond suspicion. The danger
of the communication of the germ by wild birds and rodents
would be enormous, but for the fact that it is so much more
deadly to these animals than the microbe of hog cholera, that few
survive to maintain the infection. Yet the rule ought to be, to ex-
clude from the fields or premises occupied by new or susceptible
pigs, all animals, that may by any possibility become the means
of introducing the infection so recently prevalent. Though so
easily destroyed when outside the living body, the microbe of
swine plague can be carried by the apparently healthy living
animal and we must rigidly exclude the possibility of this occur-
ring.

Lesions. Acute and rapidly fatal cases of swine plague furnish
lesions indicative of a heemorrhagic septiceemia. The abundance
of petechiz on the skin, mucosse, serosa, and tissues generally,
with circumscribed haemorrhages, congestions, inflammations and
exudations, agree in the main with what is observed in the acute
examples of hog cholera. If the congestive or inflammatory
lesions, concentrate in the lungs rather than the bowels it assists
in the diagnosis of swine plague. The swelling and blood-
engorgement of thelymph glands are nearly alike in the moreacute
types of the two diseases. The spleen is less constantly enlarged
than in hog cholera or swine erysipelas. In'the subacute and
chronic forms the lesions may be almost entirely confined to the
enlarged and congested or heemorrhagic lymph glands. Usually,
however, the lungs are the seat of lobular or lobar pneumonia,
affecting by preference the lower portions of the anterior and
median lobes, and sometimes also the posterior lobe. The ple
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ura are often involved, showing arborescent congestion, thicken-
ing, exudate, false membranes and hydrothorax. The exudate
may at times fill up the interlobular connective tissue, even before
the pulmonary tissue is materially involved, suggestinga local
infection starting at the pleural surface. Tle hepatised lobule
has a general red color varying in depth at different points, and
showing lighter yellowish or grayish spots representing the puru-
lent air sacs and terminal bronchia, and necrotic foci. On section
the bronchia often yield pus, while the pulmonary tissue oozes a
bloody liquid rich in small lymphoid cells.

The liver and spleen may be all but normal, though in a number
of cases they may be congested and softened. The stomach
and bowels may be virtually sound, or they may show extensive
congestion, petechiation and thickening of the mucosa at different
points, with, in some cases ulcers, but these latter are mostly
excavated and rarely assume the projecting, button-like, laminated
form which is so characteristic of chronic hog cholera. Emaci-
ation is a marked feature as in hog-cholera.

Symptoms. In the most acute type these may not differ from
those of similar cases of hog-cholera. If there has been any op-
portunity of estimating the incubation it will be found to have
been shorter, the skin and mucosz have a darker red blush,
showing first on the ears, breast, belly and inner sides of the
thighs and forearms, the lymph glands are enlarged, and there
is cough and dyspncea if the patient is roused to exertion. The
presence of petechize on the skin and of a very high temperature
(107° to 109°) is to be specially noted. There are great pros-
tration and dulness, complete anorexia, hiding under the litter,
indisposition to rise, often weakness, staggering, paresis or even
paraplegia, somnolence, and death in coma or convulsions.

In the subacute and protracted cases, there is the short incuba-
tion (1 day), followed by hyperthermia, drooping tail, hiding
under the litter, flushed eyes, nose and mouth, impaired appetite,
arched loins, hollow flanks, retracted abdomen, cough easily
roused by driving, and signs of consolidated lungs in their lower
parts (crepitation, suppressed murmur, abdominal or heart sounds
etc). After a day or two the skin becomes flushed and together
with the visible mucosze the seat of petechiz. The superficial
lymph glands are enlarged. The bowels are usually confined but



Swine Plague : Septicemia Hemmorkagica Suis. 69

as the disease advances diarrhoea may set in. There is rapid
loss of condition, and the patient may die as the result of ex-
haustion, toxin poisoning, colliquative diarrhcea, or other con-
dition.

Diagnosis during life is based largely on the shorter incubation,
the greater reddening of the visible mucosze, the comparative ab-
sence of abdominal tenderness, and offensive diarrhcea, and the
constancy of the cough and other symptoms of broncho-pneumonia.

Post-mortem. It ismarked by the constancy and predominance
of the lung lesions, and the comparative absence of ulceration of
the ileum, czecum and colon, and especially of the ‘projecting,
laminated, button-like, necrotic sloughs.

The morphology of the bacillus, its habit of polar staining, its
lack of automatic movements, its comparatively poor growth in
alkaline bouillon, on potato, gelatine and agar, its inability to
ferment glucose with the production of gas, its rapidly fatal action
on hens and pigeons as well as on rabbits and guinea pigs serve
to distinguish it from the microbe of hog cholera. (See table
P- 38).

Prevention. In this connection the reader is referred to the
precautions, given under hog cholera, against conditions, heredi-
tary, hygienic, climatic, dietetic, parasitic, etc., which lay the
system more open to microbian invasion. In the matter of exclu-
sion of the bacillus, the swine plague germ is less difficult to deal
with, because it is so much more easily destroyed. Disinfect the
buildings, and all contaminated objects as advised under hog
cholera, clean yards, and shut up these and pastures or runs, and
all infected water for one month. In case of public market yards
and alleys, and railway loading banks, chutes, and cars a
thorough cleansing and disinfecting may warrant that they may
be put to use again immediately. No animals that occupied the
yards before disinfection should be allowed to mingle with the
new stock, as they at times carry the microbe, though themselves
apparently healthy and immune. All regulations as to railway
and boat transit, recommended under hog cholera, are equally
applicable to swine plague. The possibility of protecting private
herds, by keeping them in special pens holding two or three
each, is also the same for swine plague. Boiling of all food is
equally imperative.

Immunization is somewhat more promising than in hog cholera.
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Metchnikoff and Th. Smith working independently found a fair
measure of success in inoculating rabbits and guinea pigs with
three to five.small injections of sterilized bouillon cultures, agar
cultures of blood, intravenously, intra-abdominally or hypodermi-
cally. But asapplied toswine it has not proved satisfactory, and
the irregularity of the results and the tendency to induce un-
thriftiness have caused it to be abandoned.

Treatment. 'The therapeutics of swine plague like that of hog
cholera is essentially unsatisfactory. Benefit might be derived in
individual cases from a careful and judicious use of drugs to
meet the apecial indications, but with the comparatively low
value of the individual animal, the certainty of themultiplica-
tion of the deadly poison by the preservation of the diseased,
ard the extreme danger of its diffusion and extension, treatment
is anything but commendable.

Serum-therapy has been advocated for years by De Schweinitz,
and under the auspices of the bureau of Animal Industry it has
been given a wide trial, but it has not met with the full success
that was at first claimed for it. ‘The serum 1s prepared in a simi-
lar way to that of hog cholera and is similarly employed. Itis
open to the same class of objections, and though when skillfully
employed it will reduce the mortality, it does not yet seem to
have reached the point at which it can be recommended as a
profitable investment. Like all temporizing measures it draws
attention from the sounder and more economical measure of ex-
tinction and is indirectly a means of the perpetuation and even
the diffusion of the infection. So long as extinction cannot be
secured, this is a less valuable alternative for the adoption of
owners of high priced hogs.

MODIFIED AND COMPLEX FEVERS OF SWINE.

Double infections. Varieties of bacillus cholere suis, and bacillus suis-
pestis. McFadyean’sswine fever bacillus. Marseilles swine plague bacillus.

We accept fully the duality of the Hog Cholera and Swine
Plague, though this duality has been hotly contested on both
sides of the Atlantic. Many of the best observers in Europe
now support this position. These include Selander, Bang and
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Jensen who are familiar with the svinpest (hog cholera) of
Scandinavia ; Kitt, Friedberger and Frohner who are familiar
with the Schweineseuche (swine plague) of Germany ; Raccugla,
Canova and others in Southern Europe ; and Lignieres and others
in France who have studied the hog cholera and pasturellose por-
cine (swine plague). ‘The acceptance of a common filtrable
microbe approximates the two diseases at their inception.

But the conceded duality of these two diseases as they occur in
typical examples in swine, does not account for all the infectious
fevers of swine, in which these microbes or others closely allied
to them may figure. Salmon, Smith and their coadjutors describe
double infections in the same system, in which both the bacillus
cholerze suis and the bacillus pestis suis figure, and in which there
result a combination of symptoms and lesions, that together
represent both of these germs. It may be that one or other of
these germs in a given outbreak, shows a predominance in po-
tency so that the symptoms are more characteristic of it than of
its companion ; it may be that the more potent germ kills the
victim, quickly by an acute septiceemia and gross lesions that
would apply almost as well to one germ as to the other; or it
may be that both act moderately and the attack is protracted with
resulting lesions in both lungs and bowels that respectively sug-
gest the plague and the cholera.

Then as regards varieties in the individual germ. ‘Th. Smith
recognizes this as a frequent condition and describes no less than
seven different types of bacillus cholerze suis which he had
studied and which varied in morphology, cultural qualities and
virulence. Lignieres found that the virulence especially of
bacillus suis pestis is very easily affected by successive passages
through the bodies of small experimental animals. We ought
not to be surprised then if we find in different epizootics, in
different countries and even in the same, bacilli which for the
time at least show characteristics different from those to which we
have been accustomed. These give us varying phases of sep-
ticzemia which however come together in one great class. Two
of these types which have been placed on record may be here
named. For others see septiceemia hzemorrhagica of cattle and
sheep. .

McFadyean’s Swine Fever Bacillus. ‘The characters of
this microbe found constantly by McFadyean in swine fever,
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approximates closely to the hog cholera germ in morphology
and motility and in its deadly action when eaten, while it ap-
proaches toward the swine plague germ in its cultural habits on
potato, gelatine and agar, and in alkaline culture liquids, and
finally it differs from both in the absence of pathogenesis to
Guinea pigs and in its very moderate action on rabbits. The
symptoms and lesions of the swine fever of Great Britain are
those of the Aog ckolera of America rather than of swine plague.

Marseilles Swine Plague Bacillus. This microbe was
found by Rietsch and Jobert in a febrile epizootic of swine at
Marseilles, and was studied by Caneva and Bunzl-Federn sepa-
rately. The latter identified it with the bacillus of ferret septi-
ceemia, as described by Eberth and Schimmelbusch. It was
longer and thicker than the hog cholera bacillus, twice as long
as broad, actively motile, with flagella, and differed from bacillus
cholerze suis, in its polar staining, its free growth in acid media,
in acidifying and coagulating milk, and in its forming both indol
and phenol in peptonized bouillon.

In this case the source of the disease was in importations from
Africa (Fouquet), and it spread widely in Southern France for
nine months. It proved almost constantly fatal, in from four
days to two or three weeks. The symptoms were weakness
especially in the hind limbs, with more or less fever, constipation
often followed by diarrheea, an infrequent cough, and red blotches
on the skin. In chronic cases ulcers formed in the mouth and
intestines especially the czecum and colon. Appetite was often
retained to the end. The young, under a year old, were the
chief sufferers. It made 20,000 victims in several months in the
province of Bouches-du-Rhone.
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Synonyms. Definitipn Historic notes. Retemblance to black quarter.
Bacteriology ; saprophytic cocco-bacillus, non-motile, erobic, related to
microbe of swir e plague, chicken cholera, and rabbit septiceemia Patho-
genic to deer, buffalo, cattle, horses, swine, rabbits, rats, mice, goats, and
sheep. Variability. Vitality : great in soil, dies in 6 to 20 days when dried
and quickly in antiseptics, resistant to heat. Accessory causes: rise of soil
water in winter or in spring, drying of marshes in summer, wet, rich,
swampy, mucky soils; youth, gregariousness, carnivorous habit, insects,
vermin, wild animals and birds, epizoa, entozoa, wire fences, wounds of all
kinds, hard, woody provender; inoculations in wounds the most fatal.
Symptoms : superficial with hyperthermia, functiona) disorder ; muscular
tremors ; violet mucosee ; segregation ; swelling in intermaxillary space,
tongue, throat, neck, dewlap, or elsewhere, not pitting on pressure. Pe.
techize. Death in six hours to four days; thoracic form kills in four to
eight days; abdominal form with colics, and bloody often frothy fcetid
feeces. Chronic forms usually pulmonary. Lesions: straw colored exuda-
tions subcutem or intra muscular ; blood extravasations ; in lungs resembles
lung plague ; on bowels blood effusions, and exudates; softened, blood-
stained lymph glands. Spleen usually normal in size. Blood black. Pe-
techize extensive. Chronic lesions. Bacillus in exudate, blood and bron-
chial mucus. Diagnosis : from anthrax, black quarter, lung plague, rin-
derpest, and malignant cedema. Mortality 50 to 8o per cent. Prevention :
isolate and kill affected ; destroy or disinfect carcasses and infected things
and places, feeding and drinking troughs and manure. Close and drain in-
fected fields. Immunization, by three inoculations with cultures made at a
high temperature (86° to 90°) in free air ; or with virus that has been grown
in pigeon. In case of deer, drive a few days into a non-infecting enclosure,
and then on to a sound range. Treatment.

Synonyms. Wild—und Rinderseuche (Bollinger), Buffalo Dis-
ease, Barbone (Oreste and Armanni), Cornstalk Disease (Bill-
ings, Moore), Sporadic Pneumonia (Smith), Pneumoenteritis
(Galtier), Pasteurellosis Bovina (Lignieres).

Definition. An acute bacteridian disease of domestic and wild
herbivora and swine, characterized by sudden onset, rapid and
fatal course, marked hyperthermia, accelerated breathing and
pulse, and extensive gelatinoid or sanguineous extravasation in
the intermaxillary space, tongue, skin, subcutaneous or intermus-
cular connective tissue, lungs, pleura, pericardium or intestine.

Historic Notes. 1t is almost certain that in earlier times this
affection was often mistaken for gloss-anthrax, blackquarter, or
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even lung plague. Metaxa, in 1816 in Italy, manifestly describes
it. Oreste and Armanni, in 1882 and 1887, traced Italian cases
to the microbe. In 1854 it destroyed many cattle and deer in
England (Veterinarian). In 1878 Bollinger records its great
fatality among the deer, wild boars, cattle and horsesin and near
the royal parks at Munich, and for a number of years after in
Bavaria. In 1885 Kitt saw a wide-spread epizootic in Simbach.
Friedberger records its presence in Schliichtern, Prussia, in
1885-6, Condamine in Cochin China in 1868, and Guillbeau and
Hess in Switzerland in 1894. In 1898 Pease recorded its preva--
lence in buffalo and cattle in Hindustan. In America, what ap-
pears to be the same affection is noted as corn-fodder disease in
Nebraska (Billings), as Wildseuche in Tennessee (Norgaard),
and as haemorrhagica septiceemia in Minnesota (Wilson and
Brimhall, Reynolds). I have repeatedly met with the affection
in New York in cows arriving from the west, and in the indi-
genous cattle on wet, mucky, undrained land in spring, about
the period of the melting snows.

Bacteriology. The essential cause of the disease is a saprophy-
tic cocco-bacillus, (B. Bovisepticus), ovoid, with rounded ends,
about 1 x long by 0.3 to 0.6 » broad, but showing involution
forms and a variable size. It is non-motile (Kitt claims motility),
erobic (facultative anserobic), takes a polar stain with clear
centre in aniline colors, bleaches in Gram’s (1) solution, shows
neither spores nor flagella, grows readily in bouillon, on gelatine,
(a bluish transparent layer without liquefying), serum at ¢8.6°
F., milk (without acidifying or coagulating), and alkaline
potato (not on the acid). The cultures have a peculiar odor
and yield no indol.

The microbe shows a very close relationship with those of _
swine plague, chicken cholera and rabbit septiceemia, but it some-
times differs in showing little or no pathogensis for the Guinea-pig.

Animals susceptible. 1t is pathogenic to deer, buffalo, cattle,
horses, swine, rabbits, rats, mice, and to a lesser extent to goats
and sheep.

The pathogensis varies with the immediate source of the
microbe. When obtained from cattle a drop of blood kills rabbits
in twelve to twenty hours, with intense hzmorrhagic laryngitis
and tracheitis. Guinea-pigs die in forty toeighty hours. When
obtained from the buffalo it killed horse, ox, or pig in twenty to
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forty-eight hours. That obtained from barbone (buffalo) appears
to be more potent than that from septiceemia hsemorrhagica
(cattle). ‘

Vitality of the microbe. Simple drying destroys virulence in
six to twenty-two days. Virulence is retained for nine days in
putrid flesh. It is preserved, and the microbe multiplies in soil
or water containing organic matter and nitrates. It is easily
destroyed by ordinary antiseptics, I : 5000 of mercuric chloride des-
troying its vitality in one minute (Hueppe). On the contrary it
shows a great resistance to changes of temperature. It grows in
the soil at 55° to 60° F. (Hueppe), and in old cultures may
resist for an hour a temperature of 175° to 195° (Oreste and
Armanni).

Accessory Causes. 'These are such conditions as favor transmis-
sion of, or receptivity to the microbe. In Southern France the
disease is most common in the winter months, probably because
the soil waterrises then; on the Roman marshesand in Minn. it was
noted from August to December : on the other hand, it prevails
especially from May to October, when the water, is lowest and
most impure. In New York I have seen it especially at the
breaking up of the winter frosts, when the water, pent up
in the rich organic soils, is suddenly released. -It is pre-emi-
nently the disease of wet soils, rich in the debris of decomposing
organic matter, of the rich prairies and bottom lands of the Mis-
sissippi Valley, of springy, swampy or mucky soils elsewhere,
of the Pontine marshes at Rome, of the Delta of the Nile, of the
rich virgin soils in Asia. Youth has the greatest receptivity, the
older animals having probably acquired immunity through an
earlier attack. ‘The animals that live in herds infect each other
by contact, fighting, licking, etc., others are affected by eating
the vegetation or drinking the water soiled by the diseased, wild
boars by eating the carcasses, and all animals by the attacks of bit-
ing or blood-sucking insects which have just come from the dis-
eased. It is claimed that the infection is carried by men and ani-
mals, and by the sale in villages of the flesh of infected animals.’
Dogs, wolves, foxes, and other carnivorous animals and birds will
also carry the infection for long distances. Finally, it will travel
to a greater or lesser distance with running water.

The entrance of the microbe by wounds must always be counted
on, and explains the casual inoculations, by bites of dogs, in-
sects, worms, by barbed wire fences, by wounds with horns,
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tusks, or feet, by nails, etc., and in winter by hard, woody ali-
ment scratching the lips, mouth, fauces or pharynx. Shedding
of teeth, diseased teeth or gums, and everything that causes
abrasion of the alimentary mucosa must be admitted into the list
of causes. Infected traumatisms of any kind, like intratracheal
and intravenous inoculations usually prove fatal, while infection
by ingestion is not necessarily so. ‘The pathogenic potency ap-
pears to be impaired in the stomach or intestines.

Symptoms. ‘These vary widely according to the subject, the
seat of infection and the violence of the attack. They may be
classed under three principal heads: superficial, thoracic, and in-
testinal, and in addition into acute and chronic cases.

In the superficial external or cutancous form there is usually a
sudden onset with high fever (104° to 107° F.), accelerated pulse,
(70 to 9o), and breathing (24 to 50), anorexia, suspended rumi-
nation, muscular tremors or shivering, staring coat, dry, hot
muzzle, burning of ears, horns and hoofs, suppression of milk,
and more or less stringy salivation. The visible mucosz are of
a deep red or viclet tinge, and the patient will often remain apart
by himself when the herd has moved elsewhere. Soon there de-
velops a tense, hard, hot, painful swelling of the intermaxillary
space, tongue, throat, neck, dewlap or elsewhere, amounting to
perhaps six inches in thickness, extremely resistant and not
usually indented on pressure with the finger. The breathing be-
comes stertorous and deglutition difficult or impossible. The
mouth is hot and filled with tenacious saliva, and the tongue may
hang pendant while on its borders and lower surface are projec- -
tions of the mucosa swollen by infiltration, yellowish and semi-
transparent, or blood-stained. At other points petechiz are more
or less abundant.

Death may take place from pharyngeal obstruction or closure,
or as the disease advances, there may be indications of implica-
tion of the viscera, of the chest or abdomen : encreasingly difficult
breathing, a mucous or suffocative cough, colicy pains, tenesmus,
and the passage of moulded glazed faces, of pseudo-membranous
casts, or of profuse liquid stools. ‘The animal maymove the hind
feet uneasily, lie down and rise alternately, may remain persis-
tently recumbent until death, or he may stand up until he falls
to perish of asphyxia. Death may occur in six hours, or may
be delayed four days.
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In the thoracic form the extreme hyperthermia is complicated
by early lesions in the lungs, while the muscular or cutaneous
ones are omitted or deferred. So long as the lesions are confined
to the chest, they are betrayed by hurried and even oppressed
breathing or dyspncea, a frequent, moist, suffocative cough, per-
sistent standing to favor respiration, and there are the percussion
and auscultation indications of consolidated lungs or hydrothorax.
The mucosz are usually of a darker red, than in the external
form, cyanotic indeed, and the peculiar asphyxial position, with
legs apart, head extended, dilated nostrils and open mouth may
be very significant. These symptoms are likely to be modified
or supplemented before death, by those caused by intestinal or
renal disorder. In the thoracic form in young animals death by
suffocation may occur in a few hours, but more commonly the
disease progresses slowly and a fatal result is not reached until
the fourth day or even the eighth. This form is common in the
deer, but less so in cattle.

In the infestinal or abdominal form the usual sudden onset and .

high fever, are complicated by inappetence, tympany, rumbling
of the bowels, uneasy movements of the hind feet, perhaps twist-
ing of the tail, looking at the flanks, and even lying down and
rising. There is frequent, violent straining with the passage of
feeces at first glazed, later streaked with blood, or mixed with
pseudo-membranous casts, and very soon soft, watery, frothy and

feetid. These are usually black or reddish-black from contained .

blood.

The urine may also be blood-stained.

Before death, complications on the lungs or skin will often come
in to assist in diagnosis.

In the chronic and subacute types the lesions are often concen-
trated on the lungs, and there are a moderate fever, cough,
hurried breathing under exertion, dulness on percussion over
limited pulmonary areas, blowing sounds, mucous riles, crepita-
tions and more or less muco-purulent expectoration. These
phenomena are all the more significant if complicated by digestive
disorders, costiveness, fcetid mucous diarrhcea, tympany, or by
the eruption of the superficial swellings.

Lesions. ‘The swellings on or under the skin or among the
mauscles show extensive straw-colored exudations, colored at points
with blood, with enlargement, infiltration and staining of the
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adjacent lymph glands. On the chest walls the sero-sanguineous
exudate may extend from the root of the lungs, through the in-
tercostal spaces to the skin in the breast, the axilla and behind.
The tongue is often enormously swollen and black, charged with
extensive blood extravasations in addition to the yellowish exu-
date. Along its sides and on its lower surface, the mucosa stands
out in projecting masses of yellowish infiltration, which may show
equally on the fauces, pharynx, larynx, trachea and bronchi.

In the /ungs the pleurae and subpleural and interlobular tissue
are extensively infiltrated and thickened by a profuse yellowish
serous or sero-sanguineous exudate, so that the appearance may
closely resemble that of lung plague. The lung tissue is consoli-
dated, hepatized and dark red, with at some points emphysema.
The pleural sac is usually filled by a serous or bloody effusion
(2 to 25 quarts) and there is often extensive implication of the
pericardium. The tracheo-bronchial mucosa and bronchial glands
show extensive infiltration and thickening.

In the abddomen are found extensive infiltrations and blood
extravasations in the mucosa and submucosa of the stomachs and
intestines, softening and shedding of the epithelium, infiltrations
of the peritoneum, diaphragm, and sublumbar adipose tissue, and
softening and degeneration of the liver and kidneys. The intes-
tinal gastric andjmesenteric glands are usually infiltrated, softened
and bloodstained. Engorgement of the spleen is exceptional.

The blood is very black but not usually materially changed in
consistency mnor coagulability. Petechiation of the different
serosz and other tissues is a prominent feature.

In ckronic cases the lesions are mostly shown in the lungs and
lymph glands. The lungs show circumscribed lobular islets of
congestion, induration or caseation, offering a suggestion of
tubercle, which is all the more deceptive when cretifaction has
set in. The caseous centres may vary in size from a pea to a
walnut, and some may have ruptured to form a vomica discharg-
ing into a bronchium. Bronchia leading to affected lobules are
blocked with mucopurulent matter, yellowish, thick and tenacious,
and their mucosa is thickened and puckered. The enlarged
lymph glands are especially those of the bronchia, trachea, medi-
astinum, bowels, mesentery and sublumbar region.

The bacillus is present in the exudate but is especially abund-
ant in the blood, and in the chronic cases in the bronchial mucous.
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Diagnosis. From anthrax (gloss anthrax) this affection is
easily distingunished by the absence, from the blood and exudates,
of the large, square ended anthrax bacillus, by the absence of
enlargement and blood-engorgement of the spleen, and of the
softness and diffluence of the blood clot which characterize an-
thrax. Swine which are with difficulty inoculated with anthrax
are very susceptible to heemorrhagic septiceemia. Sheep which
are very receptive to anthrax are somewhat refactory to the dis-
ease now in hand. Pigeons resist anthrax but readily contract
septiceemia hzemorrhagica.

From black quarter it is readily distinguished by the absence of
emphysema and crepitation and of a secondary cooling in the
external swellings, by the presence of the germ in abundance in
the blood, by its smaller size, its bipolar staining, and its lack of -
motility and of spores. Inoculation with black quarter bacillus
kills the guinea pig, but spares the pigeon.

From lung plague it is distinguished by the suddenness of its
attack and rapidity of its progress to a fatal issue ; by the usual
coincidence of skin and bowel lesions, while the lung plague affects
the chest only ; by its communicability to pigs, sheep, pigeons,
and even horses, which are all immune from lung plague ; and
by the usual absence of lung lesions of different ages, which are
so characteristic of lung plague. The abundance in the blood, of
the cocco-bacillus with bipolar staining in heaemorrhagic septi-
cemia is characteristic. Lung plague spreads slowly to exposed
cattle, but spares all other domestic animals.

From Rinderpestit is differentiated by the history of its advent,
by the presence of the surface cedematous swellings, by the
absence of the whitish epithelial concretions on the mouth or
vulva, and of the deep dark portwine discolorations of the mucosz
of the mouth, rectum and vulva, and by the fact of its inocula-
bility on domestic animals generally. Rinderpest spreads rapidly
to all exposed ruminants, but spares pigs, rabbits, Guinea pigs,
horses and birds.

From malignant edema it differs in its inoculability on the
surface in place of subcutaneously only, in the presence of the
cocco-bacillus in the blood during life, whereas in malignant
cedema the germ is confined to the local lesion, in the absence of .
crepitation, which may be present in the swelling of cedema, in
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the greater facility with which cultures can be made of the sep-
ticeemic cocco-bacillus and in the absence of gas production in
such cultures. The malignant cedema comes from a single acci-
dental deep inoculation from almost any rich soil, and is not a
malady spreading widely and generally on given limited damp,
rich lands which have become infected. Finally the cocco-
bacillus of septiceemia heemorrhagica is found singly in the blood
or exudate, whereas the microbes of malignant cedema may be
found in form of sporeless filaments intermingled with the bacilli.

Mortality. The haemorrhagic septiceemia of cattle cuts off
from 50 to 8o per cent. of the animals attacked.

Prevention. 'The first consideration is to isolate and kill all the
affected animals, to destroy the carcasses by burning or boiling
and to burn or-disinfect all objects that may have become con-
taminated. The buildings, yards, and fences, must be disinfected,
and as the bacillus is very resistant a solution of corrosive subli-
mate and sodium chloride, a drachm of each to the gallon of
water may be freely used after thorough cleansing. Or a white
wash containing !4 1b. chloride of lime to each gallon may be
substituted. Feeding and drinking troughs may be burned.
Manure may be freely treated with sulphuric acid. Infected
fields should be closed for years and if possible drained.

Immunization of buffalo and sheep has been secured by making
cultures of the microbe in free air at 86° to go° F. and inoculating
the animals with the weakened virus, on three successive occa-
sions with intervals of severaldays. Itinduces a transient fever,
with no serious phenomena (Oreste and Armanni). A second
available method is to pass the virus through the system of the
pigeon and inoculate with the pigeon’s blood, on three successive
occasions, the animals to be protected. It is manifestly impossible
to put such immunizing methods in force on wild deer, and for
these probably the best course is to drive them from the infected
range, to an uninfected one, having retained them for a few days
interval in a confined area, to allow of any already infected ani-
mals developing thedisease. A similar avoidance of waters run-
ning from the infected tract is imperative.

Treatment, has been unsuccessful. Friedberger failed with
hypodermic injection of carbolic acid, and internal administra-
tion of salicylic acid. Gal gave subcutem 5 per cent. solution
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of creolin, and doses of 114 oz. of the same agent by the mouth.
Five buffaloes out of seventeen recovered. Friedberger suggests
deep incisions of the swellings so as to admit the air, and treat-
ment of the wounds with strong antiseptics.

SUBACUTE AND CHRONIC SEPTICEMIA HZAEMOR-
RHAGICA OF CATTLE.

Synonyms. Entequé, Entejado, Entecado, Pining, Pasteurellosis.

Definition. A subacute or chronic affection of cattle (horse
and sheep) attributed to a Pasteurella and manifested by ner-
vous disorder marked hyperthermia and diarrhcea and in more
tardy cases by intermittent diarrhcea, advancing emaciation,
anaemia, debility and marasmus. A

History. Montfallet met with the affection in Chili, in 1896,
in cattle imported from Argentina, and Lignieres in 1898, re-
corded its extensive prevalence in the Argentine Republic. It
should be looked for in the tropical and subtropical statesof Amer-
icaand elsewhere. '

Bacteriology. Lignieresfound in theblood and affected tissues
a cocco-bacillus resembling that of fowl cholera, but shorter and
more slender, like the Pasteurella of influenza in the horse. This
stains slowly, best in gentian violet and fuchsin, coloring the
poles in the rounded ends, and leaving the median portion
without color, the recognized habit of the Pasteurella. It is
zrobic, growing best at 37° to 38° C. in neutral or feebly alkaline
peptonized or serum bouillon which it renders slightly turbid in
20 hours. Cultures in gelatine give in 3 or 4 hours colonies as
translucent bluish points, like millet seed. It does not coagulate
milk nor grow on potato. ‘The microbe is found with difficulty
or not at all in chronic cases, the theory of Lignieres and Nocard
being that the action of the Pasteurella is to enfeeble the tissues
by its toxins, so that they can no longer resist the attacks of other
microbes, and these accordingly are met with abundantly in the
chronic cases. The cocco-bacillus as the essential factor would
be more certain, if it persisted in the system throughout, or if
the later phenomena, in its absence were more evidently the pro-
duct of the secondary microbe, still present. Cattle die much

6
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more quickly from artificial pure cultures than from the casual
disease.

Susceptible Animals. Cultures have been successfully inoculated
on ox, horse, sheep, guinea pig, rabbit and white mouse. It oc-
curs casually in horse and sheep.

Symptoms. Intestinal Form. The young cattle (1 to 2 years)
show slight diarrhcea for a time, with soiling of the hips, tail
and hocks, before there is any loss of condition, appetite or gen-
eral health. For some days the stools become increasingly fre-
quent, and fluid, dark green and fcetid, and then the abdomen is
tucked up, the back arched, the movements weak and tardy and
the spirits depressed. There are now observed advancing ema-
ciation, pallid mucosae, sunken eyes, and there may even be
dropsy between the maxillze. The victim leaves its fellows and
is found apart lying with the head bent on the neck, the hair
erect, and the skin scurfy and hidebound. Thediarrhcea, which
tends to constant encrease, and may show intermissions, becomes
frothy but rarely bloody.

A measure of appetite is retained but emaciation, anzmia, de-
bility and exhaustion advance with great rapidity and the animal
dies in three or four weeks in a state of marasmus. When inter-
missions are prolonged death may be deferred for months.

Symptoms. Wasting Form. 'This may begin like the intesti-
nal form, followed by a marked subsidence of the local digestive
troubles. The appetite, though not lost nor even diminished, is
depraved, the victim chewing bones and other objects ; the skin
becomes dry, scurfy and hidebound, the hair stands erect, the
back is arched and the belly tucked up, emaciation steadily en-
creases becoming extreme, the animal is weak and spiritless, and
the eyes are sunken and pale. The breathing is short and accel-
erated, and the pulse rapid small and weak, even imperceptible.
When lassoed the animal resists feebly and its bellow is low and
weak. Infective arthritis is common, rendering the animal quite
helpless. The progress may be a gradually advancing anzemia and
debility to an early death, but the majority show a favorable ar-
rest, so that they may even breed and rear calves before the fatal
result follows. A gradual wasting extending over years isa
main feature.

Lesions. Intestinal Form. These are mainly shown in the
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anzmic, pale, and wasted conditions of the body generally, and
the numerous minute centers of purulent infection. ‘The stomachs
are well filled, the intestines contain pultaceous and gaseous
matters, the glands of the duodenum, of Lieberkuhn and of Peyer
are gorged and when compressed, the latter throw out drops of
white purulent matter. The liver is normal, the spleen
atrophied, and the kidneys pale and fibrous. The chest shows
pleurisies with extensive exudation, sometimes pneumonia or
broncho-pneumonia, or atelectasis or even sclerosis.

Lesions. Wasting Form. ‘The carcase shows extreme emacia-
tion, absence of fat, bloodlessness, with atrophy and even cir-
rhosis of liver, spleen, kidneys and other internal organs. The
mesenteric glands are large, soft and very watery. In the lungs
the most characteristic lesions are calcifications surrounding the
alveoli and bronchioles, which have a branching arrangement,
crepitate when pressed under the finger, and strongly fix aniline
dyes. In the large arteries extending outward from the semi-
lunar valves on both sides, the intima is thickened and raised
in irregular patches which may become soft like atheroma, or
hard and cartilaginous, or calcified. The auriculo-ventricular
valves may even be involved and the inner coat of the auricle,
especially the right. In some cases the arteries generally are
calcified even to the smaller trunks, and this may be felt in the
carotids during life.

Prevention. 'The most promising course is to segregate the af-
fected animals where their products cannot reach places accessible
to other cattle, and to exclude sound cattle from already infected
fields until years after drainage. The obvious precaution of
sterilizing infected carcases and manure is demanded.

Treatment. Medicinal treatment fails notably in checking the
diarrheea. Yet Lignieres claims complete success from intra-
venous injection of 1 to 1% qt. of the following : boiled water
1000 grams : common salt g grams : soda sulphate 4 grams. A
second injection is made if diarrhcea persists. Improvement ap-
pears after 48 hours, and in 5 to 10 days the bowels are normal.
This will temporarily invigorate, but will the improvement last ?




SEPTICEMIA HEMORRHAGICA OF THE SHEEP:
LoMBRIZ.

Synonyms. Definition. Geographical distribution, Argentina,France, etc.
Causes : bacillus ; intravenously, etc., youth, verminousaffections, low condi-
tion. Bacteriology : ovoidbacillus with polar stain, bleached by Gram'ssolu-
tion, eerobic, non-motile. Symptoms : Chronic form in summer, diarrhcea,
arched back, stiffness, emaciation, flattened wool, segregation, impaired or
depraved appetite, shedding wool, ansemic skin, dependent dropsies, sunken
eyes, weak small pulse, temperature variable—elevated, nasal and buccal
discharge, weakness, paresis, dullness, torpor, lung symptoms, arthritis.
Diagnosis : from distomatosis and strongylosis. Acute form with high fe-
wver, constitutional disorder, colics, diarrhcea, death in 24 to 36 hours, sub-
acute form. Lesions: black blood, congestions, and general petechie.
Lungs, liver, kidneys and spleen, congested, swollen. Subacnte cases have
lighter blood, and lesions. Chronic cases anemic, blood difiuent, lymph
glands enlarged, congested ; connective tissues and serous cavities dropsical.
gastric, intestinal and hepatic worms, spleen shrunken. Mortality: greatin
- acute, less in chronic. Prevention : segregation, exclusion of all sheep from
unknown or suspected flocks, antiseptic dip and quarantine for new pur-
chases, expose a few asa test ; cleanliness. disinfectants, avoid watershed
from infected lands, wide range, out-door life, generous diet, remove weak,
emaciated, anemic. Immunization. Treatment.

Synonyms. PasteurellosisOvina. Infectious Pneumo-Enteri-
tis.

Definition. An infectious febrile affection of the sheep, chronic
or acute, characterized by dulness, stiffness, or paresis, anorexia,
thirst, disorder of the breathing and digestive organs, black dif-
fluent blood, petechize, reddish effusionsin the serosz or connec-
tive tissue, and congestive or inflammatory lesions of the lungs,
liver, kidneys and intestines. The presence of a cocco-bacillus
(diplo-coccus, strepto-cocco-bacillus, Pasteurellosa) in the lesions
is especially characteristic.

Geographical Distribution. ‘Though Lignieres first demonstra-
ted this as a bacteridian disease in the Argentine Republic, he
was, after his return, able to identify the same affectionin the
flocks of almost every department of France, in newly imported
English Lincolns, and German Merinos, so that there can be
little doubt that the malady exists in all or nearly all countries
engaged in sheep husbandry, though it has been usually attribu-
ted to parasitisms of the lungs, liver or alimentary canal alone.
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Causes. 'The essential cause is manifestly the bacillus, which
Lignieres has isolated, cultivated in vitro, and successfuly inocu-
lated intravenously in the sheep, which he also infected by feeding
the pure cultures. Intravenously it proved fatal to Guinea pig,
rabbit, pigeon, chicken, rat, mouse, horse, assand ox. Yet
many other accessory causes must be admitted as operating in
different cases.

Youth shows the greatest susceptibility whether the victim be
mammal or bird. So marked is this influence that the principle
sufferers are lambs just weaned, or yearlings. Vet mature ani-
mals, that are debilitated from any cause, also fall victims. ‘The
measure of immunity usually noticed in mature sheep may well
be attributed to a previous mild and non-fatal attack of the
bacillus.

Verminous affections are undoubtedly predisposing causes,
hence the common practice of attributing the malady to the
worms alone. This again in part explains the susceptibility of
the young which so often harbor worms to a dangerous extent.
It seems to matter less what worms are present than, that they
are in sufficient numbers to greatly deteriorate the health. It is
noticeable, however, that those worms that make breaches in the
mucosee, have been noted as infesting the victimsof this malady.
In the stomach worms sent from Argentina, Railliet identified
Strongylus Contortus, S. circumcentus, and S. instabilis, and in
the duodenum S. filicollis and S. Curticei. These, like the dis-
tomata often found in the liver, are blood suckers and not only
render the animal anzmic, but make numerous perforations to
act as infection-atria. ‘The various lung worms, encysting them-
selves in the air sacs and determining local congestions may act
in the same way, opening channels for the entrance of the microbe.

Low condition ora low fone of health from any cause predis-
poses. Old, worn out animals, ewes in lamb, or those just lambed,
sheep that have been shut up and denied proper exercise in winter,
those on poor feeding and perhaps nursing twins, those that have
suffered from any debilitating disease of any kind are especially
obnoxious to a dangerous attack.

Microbiology. ‘The microbe, which Lignieres found in the
pulmonary lesions, is one of the colon group of pathogenic bac-
teria that have been classed together as pasfeurella. 1t usually
appears as a very minute ovoid bacillus which stains promptly
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and deeply at the poles in fuchsin or gentian violet, leaving a
clear median part, so that it seems a diplococcus. It bleaches
readily in Gram’s solution. Its form varies in different culture
media sometimes showing long bacilli, and sometimes séreplo-
cocco-bactlli, but the usual and characteristic appearance is that of
a cocco-bacillus, and to this it constantly returns. The microbe is
zerobic and nonmotile (the slow zig-zag motion sometimes seen
does not seem to be automatic). In peptonised bouillon it produces
opacity in 18 hours, or in simple bouillon in 24 to 48 hours, the best
temperature being 100° F. Gelatine plate cultures are slow
because of the compulsory low temperature, yet in 36 to 48 hours
it forms pale blue, translucent, round colonies the size of a pin
head. It never liquefies. In coagulated blood serum it forms
only a thin transparent pellicle hardly visible, and there is no
growth on potato. :
Symptoms : Chronic Form. In Argentina, Lignieres observed
the disease especially during the hot summer months (December
to May), and after weaning in the lambs. This may be from the
marked change of food, from the greater activity of microbian
life at this season, from the exhausting effect of the heat, or
from a combination of two or more of these conditions. It
appears alike in the sheepfold, and on the open prairie.
In considerable flocks the symptoms may be at first over-
looked, so that the death of several sheep may be the first
thing to draw attention. Then a certain number are found to
scour, arch the back, walk stifly, lase condition, and have the
wool flattened and devoid of yolk (clapped wool). The sheep
may be dull, lagging behind its fellows, or lying apart by itself,
ruminating infrequently and for shorter periods than natural, and
there may be inappetence, or depraved appetite (eating earth),
though some eat well to the end. Irregular and at intervals capri-
cious appetite is a frequent condition. When caught and exam-
ined, the wool is easily torn out, the muscles are soft and wasted,
(the leg muscles may have practically disappeared ), the bones stand
out at all points, the skin is pale, thin, bloodless and devoid of its
subcutaneousfat (paper skin), there may be cedemasalong the ven-
tral aspect of the body, pitting on pressure, and between the
branches of the lower jaw(poked), the eyesare sunken, the conjunc-
tiva may be puffy and cedematous, but like the muzzle and mouth
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they are pale and ansmic and the pulse is small, though the
excitement may have roused cardiac palpitations. The tempera-
ture varies from time to time often reaching 105° or 106°F.
There is liable to be a mucopurulent discharge from nose and
mouth especially noticeable during drinking. As the disease
advances the subject becomes weak, paretic, dull and stupid ;
it remains down without interest enough to seek food, though
still eating if it is brought to it. The head is usually rested
on the flank, and the animal often lies so for days in a state
of semi-stupor without disposition or ability to rise, paretic
or paraplegic. Auscultation may sometimes detect a mucous
rile or crepitus, and percussion a flatness of sound over some
part of the lung. Chronic arthritis is an occasional symptom.

Diagnosis. 'The symptoms closely resemble those of distoma-
tosis or strongylosis, and the disease is often complicated with
one or more of these, so that it may become difficult to judge
how much is due to the microbian infection and how much to the
helminthiasis. The presence, continuously or intermittently, of
the hyperthermia is almost pathognomonic of the operation of the
microbe.

Acute Form. This has been particularly observed in the ewe
just after lambing, when the system is especially susceptible to
microbian invasion, and little able to cope with it. ‘There are hot
ears, nose and feet, temperature of 104° to 106° F., accelerated
pulse and breathing, anorexia, ardent thirst, deeply congested
mucosz, colicy pains, pawing the ground, frothy or bloody diar-
rheea, arched back, pendent head, ears and eyelids, muscular
trembling, albuminous urine, plaintive cries, dark red vaginal
discharge, mucopurulent or glairy nasal discharge, and death in
24 to 36 hours. Such animals may be in fair condition or even
fat, no time having been allowed for emaciation.

In other cases death may be delayed for three or four weeks,
with the same general symptoms, only less marked. In such
cases, pregnant ewes are likely to abort, and the lambs are born
dead, or prove weak and listless, and die when a few days old.
Some have too little energy to suck ; others suck heartily but per-
ish all the same on the second or third day, after diarrhcea, thirst,
hyperthermia, prostration, and stupor.

Lesions. 'These vary according to the type. In the rapidly
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Jfatal cases there is dark colored blood, with congestion of the
serous and mucous membranes, which, together with the skin and
often the solid tissues, are covered with petechize, and even cir-
cumscribed hzmorrhages. The lungs, liver, kidneys, spleen,
and many of the lymph glands are congested and swollen, seem-
ing at times of a black hue as if blood-saturated. The lesions,
indeed, indicate an acute septicaemia.

In cases that have survived three or four weeks, the - morbid
changes are slighter, the blood is brighter in tint, and the con-
gestions less deep in color, ecchymoses may be especially confined
to the heart, abomasum and small intestines, which may also show
hamorrhages. Enlargement and congestion of the lymph glands
are the rule, while pulmonary consolidation and gastro-intestinal
mucous inflammations are frequently found. As in the more
acute types the urine is albuminous.

In chronic cases the ansemia is prominent. ‘The clot is soft, rel-
atively small, elasticand black, the serum is relatively very abun-
dant and pale. ‘The red globules are greatly reduced in numbers,
and there are a number of giant cells which stain deeply as in
chlorosis. The lymph glands are usually enlarged, softened and
slightly congested but rarely the seat of blood extravasation. The
tissues generally are pallid, soft and shrunken. There is a
marked absence of subcutaneous and intermuscular fat, while the
connective tissue is more or less infiltrated with a transparent,
watery lymph. The serous cavities usually contain more than the
normal amount of fluid, transparent or straw-colored, and with
few globules or granules. Congestions and even shreds of false
membrane are sometimes present on the serosa. In some cases
the lungs and bronchia are the seat of inflammatory exudates,
causing nodular consolidations of from one-half to one inch in
diameter. Not unfrequently the lungs show strongylosis as the
fourth stomach shows strongylus contortus, the small intestines
strongylus filicollis, taeniae (expansa, fimbriata, etc.), the large
intestines cesophagostoma Columbiana, and tricocephalus affinis,
and the gall ducts distoma hepaticum and distoma lanceolatum.
In these chronic cases the spleen is usually shrunken, and the
liver firm, sometimes even cirrhotic.

Mortality. ‘The acute cases are usually fatal. Those that as-
sume a chronic form, if free from local lesions in important organs,
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well-fed, and, above all, kept in the open air, and changed to a
different pasture, tend largely to recovery.

Prevention. ‘The propagation of the infection from animal to
animal is slow and somewhat uncertain, and when introduced by
the purchase of a new ram or other animal, it may take a con-
siderable time to affect the stock extensively, but for this reason,
and because an apparently sound sheep may harbor the germ, it
is difficult to oppose it successfully by segregation. All the same,
it is desirable to take all possible precautions against its advent,
and among these, the exclusion of strange sheep from non-infected
pastures and flocks. When the time comes to make an outcross
from the home strain, the ram must be selected not only for his
pedigree and individual qualities, but no less for the soundness
of the flock from which heis taken. If the lambs of that flock
have been decimated by disease, the best blue blood, and most
faultless form should not tempt the flockmaster. The ram should be
rejected in favor of one taken from a flock that is above suspicion.
It matters little if it can be plausibly argued that the mortality
came from worms of the lungs, liver, or digestive organs ; these
in themselves may soon ruin any flock, but they, too, often co-
exist with the microbe of heemorrhagic septicaemia, and, when this
is the case, they prepare the system and open a way for its in-
vasion. -

New purchases should not only be selected from apparently
sound and guaranteed stock, but they should be passed through
an antiseptic dip on arrival, and then if possible quarantined in a
special enclosure until they shall have proved their freedom from
infection. A valuable ram may be placed with some lambs or
yearlings in close quarters to ascertain whether he has brought
theinfecting matter with him. If all escape after some months
the presumption is that he is sound. Perfect cleanliness of the
fold should be maintained, and disinfectants may be freely used
in it.

The water supplies should. be watched, rejecting streams that
have drained sheep-pastures where there have been marked losses
of lambs and ewes. Water from deep wells without any surface
leakage is to be preferred.

When new stock (ram, ewes, lambs) are of necessity mixed
with the sound herd, a wide range, an open air life, and abundant
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dietary must be secured. The system that is full of strength and
vigor can better resist the microbe and even throw it off entirely,
whereas the weak, confined subject succumbs. For the same
reason, the weak, emaciated and debilitated subjects should be at
once separated from the sound flock, and kept in a special enclo-
sure, in the open air, on a rich diet. Should they harbor worms,
this seclusion is even more imperative. (See parasites of lungs,
liver, stomach and bowels).

Lignieres advocates immunization by serum prepared on the
Pasteur method, but, as he has not divulged the exact technique
of its preparation, it is impossible as yet, to give this an unquali-
fied endorsement. It has this in its favor that the mature sheep,
. in full vigor of middle life, though in an infected area, usually
resist the infection, while the young, old, debilitated and vermin-
ous suffer. Opposed to it are these considerations that are recog-
nized by Lignieres himself ;—tst. The acquired immunity is not
perfect, as shown by occasional relapses in sheep that have sur- -
vived a first attack ; 2d. The serum inoculation is not only use-
less, but dangerous in animals that already harbor the germ; I
may add 3d. Any acquired parasitism or debilitating disease may
tend to break down the immunity and prostrate the system under
the infection. Lignieres advises that the serum treatment should
be restricted to the new born lambs in infected herds, or herds in
infected areas. The first three or four weeks after birth are to
be preferred for the operation, though failing this, it may still be
ventured on, up to a few days before weaning. ‘The longer it is
delayed the greater the danger of a preéxisting infection, and of
untoward results from the new access of infecting material, on
the back of an infection which varies so extremely in its patho-
genic potency. Even among the new born lambs, Lignieres
would restrict the serum therapy to the strong, robust and healthy,
and, if they survive the resulting fever, would repeat the treat-
ment after the hyperthermia has ceased. No satisfactory #reas-
ment of the disease has been made. An open air life, a generous
diet, and a course of iron, and bitters will, however, be of use in
serving to improve health, digestion and vigor, to solicit a better
production of red globules, and to enable the patient to survive
the period of anaemia, prostration and debility. Antiseptics like
quinia, the sulphites and the iodides might be used as adjuncts.



PNEUMO-ENTERITIS IN SHEEP: HEMORRHAGIC
SEPTICZEMIA : SWINE PLAGUE.

Historic note. Microbiology : ovoid bacterium, motile, with polar stain,
non-liguefying, chains, grows freely on culture media Pathogenic to sheep,
goats, dogs, hens, rodents, calf, ass. Views of Lignieres, Lienaux, and
Conte. Symptoms : Acute form in young; hyperthermia, rapid pulse,
troubled breathing, dulness, prostration, sopor, anorexia, congested petechi-
ated mucose, offensive diarrhcea, emaciation, wheezing, cough, rles, crepi-
‘tus, percussion flatness, abortion. Death in 6 hours to 3 days. Sub-acute
form in mature : symptoms moderate, recoveries the rule. Lesions : fcetid
carcass, blood staining of skin and organs, exudates, petechis, swollen
congested lymph glands, peritoneal exudate, congested liver and spleen,
gastro-enteritis, pleural effusion, lobular and peribronchial exudates, casea-
tion, congested womb, placenta and brain, bacterium in lesions. Preven.
tion : isolation, disinfection, secretions, manure, drainage, exclude tame
and wild animals. Disinfectants.

Among the different forms of heemorrhagic septicaemia in sheep,
that observed by Galtier in 1889 in Basses Alpes, and later else-
where in southern and western France and in Algiers, must be
specially noted. It seems to be the same affection studied later
by Lienaux, Conte, Besuoit and Cuillé and which prevailed from
Tarn in the south of France, to Vendée in the west, and Somme
in the north.

Microbiology. 'The pathogenic factor found in the lesions was
an ovoid bacterium, a little larger than that of fowl cholera, mo-
tile, non-liquefying, with polar staining, and often showing in
short chains of two or three joined end to end. It grows easily
and abundantly in all common culture media, even on potato
which fails to propagate the cocco-bacillus of Lignieres. This,
with its ready transmission from swine to sheep and vice versa,
apparently serves to differentiate it from the cocco-bacillus, and
the disease from the haemorrhagic septicaemia of Lignieres.

Pathogenesis, In Galtier’s first observations in Basses Alpes
four separate flocks were infected by pigs brought all from one
market, and placed in or by the pens of the sheep where they
sickened and one in sevendied in a few days. Then the mortality
began among the sheep and ranged as follows: 1st flock lost ro
in 37 : 2d flock 16 in 25 : 3d flock 8 in 20 : 4th flock 12 in 22.
On one farm 10 sheep were sent to a neighbor’s just before the
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arrival of the sick pigs and escaped, and on another a second
flock kept in outlying pens well apart from the home flock kept
perfectly sound.

With cultures of the microbe in vitro, he successfully inoculated
sheep, goats, dogs, chickens, Guinea pigs, rabbits, and, finally,
acalf and anass. The cultures were inoculated in different cases ;
intravenously, into the trachea, pleura, lung, and subcutaneous
connective tissue, and one goat was infected by ingestion.

Lignieres claims that Galtier must have worked with a complex
infection in which his (Lignieres’) cocco-bacillus was an essential
constituent. ‘The evidence of this is, however, lacking, and we
must recognize that Galtier made cultures which showed the close
relationship of his organisms to swine plague, and their lack of
complete identity with those of the Lombriz. The filtrable mi-
crobe of hog cholera was probably present.

Lienaux and Conte had pathogenic results in a limited number
of animals only (rabbit, mouse, guinea pig) illustrating the fa-
miliar truth of the variability in the pathogenesis of different
specimens of septiceemic bacteria of the colon group.

Symptoms. r. Acute Form. 'There is a sudden marked rise
of temperature, often to 107° F., with acceleration of pulse and
respiration. Sometimes death follows so early so as to prevent the
observation of other symptoms. If otherwise, there supervene
marked dulness, prostration, somnolence, anorexia, suspension'of
rumination, and more or less tympany of the rumen. The
patient is found lying down, apart from the flock, indisposed to
rise, with deep red, congested, arborescent conjunctiva and other
mucous membranes, and petechial spots on these and on the white
portions of the skin. The faces, at first moderately firm and
moulded in pellets, marked here and there with lines of mucus,
or even blood, become on the second or third day soft, pultaceous,
or watery and highly offensive. Parallel with this, emaciation
advances with rapid strides. Breathing becomes more hurried,
wheezing or snuffling, with a muco-serous, often bloody discharge
from the nose, and an infrequeat cough. Careful auscultation
and percussion will often reveal the blowing or mucous réles, the
crepitation or flatness on percussion of broncho-pneumonia. As
the disease advances the petechize on skin and mucose extend,
and extensive deep violet areas show especially on the inner sides
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of the arms and thighs, on the under surface of the tail, on the
perineum and under the belly. Abortion isa commonresult the
lambs coming dead.

Death may occur in six hours, more commonly in two or three
days, or even later, the temperature going down to below nor-
malin the last stages. In case of recovery, convalescence is slow,
the animal remaining emaciated and weak, with lung lesions and
persistent cough for a length of time. These poor imperfectly
recovered animals continue to harbor the microbe and transmit it.
Lesions of the liver and other organs, the result of this disease,
are found in sheep that-have survived the affection and are after-
ward killed for mutton.

Symptoms : 2, Subacute and Chronic Form. ‘This is seen in
mature sheep of two or three years, that have been infected when
in the full vigor of life and health, during an open air life and by
a limited dose of the virus. ‘The temperature is less elevated, the
circulatory and respiratory functions less disturbed, the dulness
and prostration only moderate, the interruption of feeding and
rumination transient and tympany slight. Cough and nasal dis-
charge are however present and rather persistent, diarrhcea may
be manifested, and marked emaciation occurs. There may be
congestion of the mucosze, but petechize and extensive bloody dis-
coloration of the mucous membranes or skin are rarely seen.
Abortion is not uncommon.

Recovery is the rule in this type of the disease, though in
some cases it will be delayed for weeks and may even then be im-
perfect.

Lesions. 1n the acute types of the disease decomposition ad-
vances rapidly after death, and the carcass from the first exhales
a peculiarly heavy odor. The skin is discolored, the nasal mu-
cosa is the seat of a muco-purulent or sanguinolent discharge, the
anus is soiled with liquid feeces, the subcutaneous connective
tissue marked by red arborescence and blood-stained areas, or by
a gelatinoid exudation, the muscles at times deeply colored and
petechiated, the lymph glands, especially the bronchial and me-
senteric, are enlarged and congested of a deep red—the color be-
ing highest in the cortical zone. In some old standing cases these
may have softened and acquired a grayish hue. They are rich
in the specific bacterium.
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The peritoneum is congested, petechiated, thickened, and more
or less covered with thin false membranes, and it contains from a
pint to three quarts of a sero-sanguinolent liquid which coagulates
loosely on exposure. The liver is congested, with points of blood
extravasation, and zones of degeneration (fibroid, fatty or necro-
tic), and sometimes abscess. The congestion extends to the
spleen and pancreas. ‘The abomasum and intestines are the seat
of mucous gastro-enteritis. ‘The mucous folds of the pyloric sac
of the stomach are congested, reddened and petechiated, the small
intestine has tracts and patches of congestion, thickening and soft-
ening, Peyers patches and the solitary glands are enlarged, and
ulcers may be present on large or small intestines.

Effusion is usually found in the pleura, clear, grayish or bloody,
with flocculi and false membranes, and further branching redness
of the serosa. The mediastinum may be thickened by exudate
especially around the glands, cesophagus and blood vessels. The
lung shows lobular, interlobular and peribronchial exudates ap-
proaching at times to the appearances shown in lung plague,
along with the atelectasis, emphysema and, in prolonged cases,
caseation.

Less constant are congestions and petechize of the pericardium,
heart, kidneys, vesical mucosa, testicles, ovaries or womb. ‘The
blood is dark and forms a loose coagulum. In case of abortion
the umbilical cord is infiltrated and the placental membranes
ecchymotic. The brain and spinal cord and their membranes are
sometimes congested and infiltrated and a serous effusion exists
in the arachnoid.

The bacterium is found more or less abundantly in each of the
morbid lesions.

Prevention. Absolute seclusion of the sick and of all their
products is the prime essential. The general distribution of the
lesions throughout the body and the uniform presence of the
bacterium in the lesions indicate that no part of the body and no
secretion can be considered as free from infection. All parts
of the body, all expectoration, saliva, feeces, urine, milk even must
" be withheld from all other animals, at least until they have been
thoroughly cooked or disinfected. Manure must be burned, or
buried deeply in quicklime. Contaminated pens, yards, wallows,
streams and fields must be abandoned or thoroughly disinfected.
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Galtier found that the virus remained active for six days in
putrefying organic matter at 39° to 75° F.; for 25 daysin water,
at room temperature ; the refuse litter, fodder, manure, and drain-
age matter from the infected place must be carefully guarded
against. The virus steadily loses in force in such media, but
remains infecting to animals injected with it. The most active
disinfectants may be used on the pens and yards (copperas 5%,
sulphuricacid 2 % solution,or mercuric chloride .2 % )while the con-
taminated fields should be abandoned for the season. All drop-
pings may be treated with sulphuric acid (2%), creolin, lysol,
phenic acid or copper sulphate. ‘The susceptibility of practically
all the animals of the farm, demands the exclusion of these, while
that of rodents, renders necessary the further exclusion of wild
mammals ; and we may add birds, wild and tame, and if possible
flies. The plowing of the contaminated soil will do much to obviate
danger, yet the sheep folds and pastures should be separated by a
considerable distance from any place where infected animals and
objects have been. If drinking troughs for sound animals have
been used by the sick or suspected they should be emptied and
washed with disinfectant (sulphuric acid 2:100).

SEPTIC (BACTERIDIAN) DISEASES OF THE LUNGS
ETC., IN ANGORA GOATS. ’

Contagious lung diseases in Angora goats have prevailed in
Saanen, Simmenthal, in the Bernese Alps (Pusch), in Schmal-
kalden, Thuringer Wald (Schiitz) in Stembach—Hallenburg, at
Ismid on the Coast of the Sea of Marmora and inland in Angora
(Nicole and Refik Bey), in Khandesh in the Bombay Presidency
(Steel), and in Cape Colony (Hutcheon). In 1903, Mohler and
Washburn described under the names of Zakosis (Zeko, to waste)
an infectious destructive disease of Angoras in Penn., and Md.,
and quoted reports of what appeared to be similar troubles in
Oregon, Michigan, Illinois, Missouri, Massachussetts, Georgia,
and Texas.

Causes. 'The disease was especially fatal in Penn., and Md.,
in autumn and winter, having started with goats imported from
‘Texas. It was first attributed to laurel poisoning, but proved
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no less destructive in fenced, cultivated fields and pens where
laurel wasinaccessible. A dry, nutritious diet of corn, oats, and
hay made no improvement. Separation in small lots in separate
pens proved more helpful. In the Old World its introduction in
infected goats has been constantly noted and its prevalence in the
native home of the goat (Angora) bespeaks its primary source.
The first cases of Pusch and Schiitz were brought from Saanen,
its appearance in Cape Colony was traced to goats direct from
Angora, and the outbreaks in Penn., were in goats just arrived
from Texas. Out of their native habitat Angoras are found in
comparatively limited numbers, but their introduction is too
often followed by an appearance of this infection, which like any
other pestilence spreads in an infected locality in ratio with the
numbers of susceptible animals and their aggregation in a small
area.

In the Old World and the New the microbian cause is held to
be a globular or ovoid coccus (Micrococcus Caprinus Sp. nov.
Mohler) found in the heart’s blood, pericardial fluid, spleen,
kidneys, etc. Mohler failed to find it in the cerebro-spinal fluid,
and Nocard and Leclainche elsewhere than in the lung and ex-
pectoration. ‘The microbe is 0.8u to 1p in diameter and appears
in cultures singly or more commonly in chains of 2, 3 or4. After
three days culture at 37° C. they are globular and may form
chains of six, or even clumps. The individual cocci vary insize
and shape. They stain slowly in methylene blue, but quickly in
carbol fuchsin. The coccus is @robic (facultative anzerobic),
grows freely in slightly alkaline media (liquid or solid), and
much less actively in acid, 1.5 phenolphthalein. Growth is most
abundant at 37° C, and tardy at room temperature. In neutral
beef bouillon at 37° it causes a slight opacity in ten hours, and in
three days it clears by throwing down a pearl gray, ropy pre-
cipitate. ‘The culture becomes acid in five days. The coccus
grows freely on blood serum, milk or agar: more slowly on
gelatine and potato. It survived freezing for four days, but was
killed in six minutes at 62° C.

Pathogenesis. ‘The cultures, subcutem, infected the goat
(Angora and common), calf, rabbit, Guineapig and white mouse.
Rats, swine, dogs and sheep proved immune. Steel claimed the
infection of two sheep, but, as the example stands alone, it may
have been a coincidence merely.
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ldentity. The identity of the disease in different epizootics has
been questioned. Thus Nocard and Leclainche doubt the identity
of the pleuro-pneumonia that the latter investigated in France,
as also that observed by Pusch, Schiitz and Storch in Germany,
together with the disease of Algerian goats known as bou frida.
In these cases and in those seen in Cape Colony and India the
pulmonary hepatization appears to have been more marked than
in the American cases, Hutcheon, indeed, believed that he was
dealing with the lung plague of cattle. But the variety and grade
of lesion may be largely climatic. Even the lung plague of the
ox differs greatly in our drier American climate in winter, from
the same disease in Western Europe. Then the goat disease is
so constantly traceable and even confined to the Angora, shows
so uniformly the same microbiology, presents such similarity in
its lesions, symptoms, duration and mortality, and agrees so re-
markably in the genera susceptible, that the burden of proof
should be upon the person who denies the identity of the malady
in any two outbreaks.

A variation even in virulence may depend on the environment
of a particular herd or the state of the system invaded. Thus
the addition of lactic acid to the culture injected, killed in a few
hours, so that habitual exertion with the accumulation of sarco-
lactic acid may determine a specially violent type. So with other
cases of auto or fodder poisoning and of complex infection.

Symptoms. In the tardiness of its course, the diarrhcea, the
cough, the great emaciation and weakness, this disease strongly
suggests enfequé, or a destructive parasitism. But worms are
usually altogether absent and mature cattle do not suffer from
exposure to the contagion. In the early stages there is no visible
disorder. Then the goat becomes listless, languid, droops its
head, ears and eyelids, and lags behind the flock. He mopes
around with arched back and head bent toward the sternum, but
still eats and ruminates fairly well. The temperature is highest
at the start (104°to 107° F.) and may later become subnormal
(99.7° F.). Snuffling and nasal discharge are common. Cough
is easily roused by percussion of the chest. Blowing and crepi-
tant riles may be detected on auscultation. Sometimes there is
distinct flatness of sound over given areas when percussed. In
the advanced stages there may be marked dyspncea, the goat

7
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standing or lying with head extended, mouth open, tongue pro-
truding and mucosz violet. Sometimes early in the disease, but
almost constantly in advanced stages, there is an encreasingly
fluid and offensive discharge from the bowels. The encreasing
pallor of the skin may escape the observer umless the hair is
drawn aside to show the surface. The same is true of the
emaciation, but the gradually encreasing pallor and sinking of
the eyes must be noted. The growing debility shows first in
tardy, listless movement, then stilty gait, swaying or staggering,
then the patient is trodden down under the feet of its fellows,
later it lies almost constantly with its head on one side or bent
on the sternum, and finally there is complete paralysis. The
stricken animal bleats or groans at intervals. Signs of enteritis
may be entirely absent. Abortion is a frequent complication.
Four-fifths and upward of the diseased goats perish. The dura-
tion of the disease may be from one to eight weeks.

Lesions. On opening the carcass one is struck by the extreme
emaciation and ansemia. The skin and subcutaneous structures
are pale and bloodless. The muscles are pale, anemic, and
wasted to the last degree. The rumen may contain a considerable
amount of food recently taken. There may be slight areas of
congestion on the bowels especially the small ones. The in-
testines contain a moderate amount of normal contents, or foul
liquid, and the mucosa may show enlarged follicles, a covering of
slimy mucus, and even necrotic and sloughing centres. The
liver is usually normal, the spleen pale and shrunken, and the
kidneys soft, pasty, and anaemic. The lungs float in water, but
are mottled, pale pink patches alternating with others of a dark
red or iron gray, yet extensive consolidation is rare. The lower
lobes are usually most affected and in these Hutcheon, Nicole
and Refik Bey and others have noted hepatization with distinct
marbling as in lung plague. In the congested patches the
bronchioles, on section, exude a frothy mucus, and their walls
show considerable fibrinous thickening. The pericardium con-
tains more or less of a pink fluid, and the epicardium shows small
congested areas and blood extravasation, mostly punctiform.
Similar petechial spots may be found on the pleurze and peri:
toneum. The blood count shows an increase of red globules
(11.000.000 to 12.000.000) and leucocytes (18.000 to 20.000.)
This is perhaps accounted for by the great loss of liquid through
diarrhcea. It disproves any material destruction of theglobules.



Septic Diseases of the Lungs in Goalts. . 99

Prevention. Angora goats should not be transported long
distances, and especially to a higher altitude or more northern
latitude except during late spring and in summer when the in-
creasing warmth will compensate for the change. Comfortable
sheds or well drained soil should be accessible at all times to pro-
tect against severe rain or snow storms and wet beds. ‘The absence
of yolk in the fleece allows the water to penetrate much more
easily than in the sheep. A generous diet should be allowed, to
maintain the bodily vigor and enhance the resistance to bacterial
invasion. Attempts at immunization by the subcutaneous in-
jection of the sterilized blood or cultures, gave contradictory re-
sults. :

The most important precaution is to prevent any sale or move-
ment of goats from any infected flock until the disease has been
completely extirpated. No infected flock, nor goat, should be
allowed on a watershed which drains into pastures or drinking
places of goats lower down. The young should be placed on new
sound pastures, and if the dams of any are infected, the latter
should be furnished with healthy nurses, (common goats or
sheep) or brought up by hand. Imports from Asia Minor or any
other infected country should be received only on official cer-
tificate that they came from an uninfected district, and on arrival
should be quarantined and disinfected. Such measures may ap-
pear harsh, but this is a very deadly infection, and the suscepti-
ble animals in the United States are as yet in small numbers, so
that extinction and exclusion of this disease would far more than
compensate for theoutlay. In thesingle epizootic in Cape Colony,
introduced in 1880 by an importation from Angora, the goats
were sold to different farmers, more than 12,000 goats succumbed,
and 6,640 more were sacrificed to stamp out the plague.

Treatment. As in other infections, propagated through the
animals, and not resident in the soil, treatment should never re-
place prevention, and complete extinction. Vet in properly
isolated places the sick may be treated. Mohler and Washburn
got the best results from 134 grain doses of calomel twice daily
for two days, followed on the third day by : Arsenious acid 1
grain : Iron reduced (orsulphate) 12 grains: sulphate of quinine
2 grains : Repeat this night and morning for ten days : then,
after two days interval, repeat the course.



ULCERATIVE (ERYSIPELATOID) INFECTION OF THE
LIMBS IN CATTLE AND SHEEP.

New York outbreaks. Causes: wounds by sharp pebbles, streptococci,
pure cultures, inoculations. Symptoms : swelling on lower limbs, abscesses
implicating tendons, bones, joints, and under hoof. Prevention : avoid
septic or frosted mud, irritants, etc., disinfect surface, keep dry and clean,
open abscesses, use disinfectants, separate infected.

This affection was seen in several herds in Oneida Co., N. Y.,
in the Spring of 1897.. The geological formation of the region
was a calcareous rock with a surface soil thickly impregnated with
pebbles and small flat shaly masses. Sheep suffered in Western
New York.

Causes. In Oneida, the subjects were dairy cows, which in
the early spring, when the frost went out of the ground, had to
wade through chilly soft mud reaching to the knees or above, and
mixed with small stones with sharp edges, and with semi-liquid
manurial products. ‘The abrasions made by these stones furnished
convenient infection atria for septic microbes in the manure. In
the pus obtained from the ulcers were found in abundance the
bacillus coli commune, and a long streptococcus representing on an
average from 20 to 40 cocci in a chain. Dr. Moore made pure
cultures of these and produced the same symptoms in a cow by
injecting the streptococcus subcutaneously in the back of the
pastern, and in another animal by simply abrading the surface
and rubbing on the streptococcus culture. As the inflammation,
suppuration, and resulting ulcers implicated not only the skin
but also the subcutaneous connective tissue, the affection had
many of the characters of erysipelas.

Symptoms. 'The affection commenced by swelling in the region
of the fetlock, pastern, metacarpus or metatarsus, and exception-
ally, the forearm or tibial region, and advanced to a tense swelling,
which pitted on pressure, and the formation of centres of suppu-
ration, which burst and discharged. If the exposure to the septic
mud were continued, the sores ulcerated and extended both in the
skin and subcutaneous connective tissue, but when the dry
weather came and the mud disappeared, the tendency was to
spontaneous recovery. In some instances ulceration extended
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beneath the hoof threatening its evulsion, and in other cases it
extended deeply to the tendons and ligaments.

Treatment. ‘The main object should be prevention, to be
secured by protecting the stock against contact with septic mud,
and especially such as is near the freezing point and intermixed
with such sharp stones and pebbles as would wound the surface
and open channels for infection. When infection has taken place
we should seek to limit it by lotions of an antiseptic character.
Bandages soaked in a solution of hyposulphite of sodium, 1 dr. to
the ounce will often succeed. A more potent application is
iodized phenol, prepared as follows: tincture of iodine 2 drs.,
carbolic acid crystals 4 drs., glycerine 1 oz., alcohol 1 oz., water
8 ozs. When applied on a bandage this may be diluted with
water to make 1 pint. For circumscribed application to forming
sores, the undiluted iodized phenol, made of one part each of
iodine and carbolic acid crystals, may be applied twice a day with
a glass rod. Other favorite applications are a lotion of lead and
laudanum ; a saturated solution of boric acid; ninety-five per
cent. alcohol; a mixture of creolin 1 part, iodoform 4 parts, and
lanolin 10 parts ; ichthyol and collodion ; ichthyol and vaselin ;
or iodol, iodoform, salicylic acid or resorcin as dusting powders.

Internally, tincture of muriate of iron 3 drms. every three
hours helps to keep the affection in check.

CONTAGIOUS FOOT ROT IN SHEEP AND CATTLE.

Definition. A chronic infectious ulcerative disease of the in-
terdigital structures and subcorneal tissues of the foot, determined
by the presence of the Bacillus necrophorus (Pfliigge, Bang, Loef-
fler).

History. Footrot is described by Chabert as prevailing, in
1791, on the low damp lands north of the Pyrenees and later by
Pictet, Gohierand others along the rich alluvial river-bottoms
in France and other parts of Europe. It was first noted in
Merinos, and extending in the line of their diffusion, was thought
to be peculiar to this breed, but wider experience showed that the
long wools possessed no complete immunity, though there seemed
to be a somewhat lessened receptivity for the infection. The
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finer wool, epidermis and horn of the Merino, explain a some-
what lessened resistance to the entrance of the microbe, but
there is perhaps a still stronger invitation in the much more
elaborate development of the sebaceous glands, in the fine wooled
sheep, which affords a free passage for the bacillus not through
the skin alone, but through the soft horny pads of the heelsas
well. Even in America the Merino secured a bad preéminence
through the spread of foot-rotin the new flocks, developed in
Ohio, Michigan, Indiana, Illinois and especially Iowa. The
flocks developed on the prairies were largely Merinos, because
being far from markets, and without railroad communication,
the fleece which would bring the highest price per 1b. was
naturally sought after. Moreover it was found that the fine
wools could be better cared for in large flocks, than the long and
middle wools. And thus in every way the former seemed pre-
ferable, the cost being less and the returns greater. But where-
ever the flocks encreased, scab and foot-rot encreased still more,
and as the flocks followed each other on the unfenced prairie and
everything favored infection, the golden dreams of the flock
masters gave place to visions of ruin. It soon came to be looked
on as a public duty to stop and kill any lame or scabby sheep
that might be met with.

Causes. 'The contagion was experimentally demonstrated as
early as 1823 by Favre, who took the matter from diseased feet
and moistened the skin between the hoofs of healthy sheep caus-
ing the disease in 21 out of 32 sheep treated. The uniform ex-
perience of the spread of the disease slowly in a flock in which
a sheep affected with foot-rot had been placed, had long before es-
tablished the fact. Thecomplete demonstration came with the
isolation, by Lceffler, Bang and others of the microbe from the
many which make up the complex infection on the ulcerating
sores, and the successful inoculation of the pure cultures. Moh-
ler and Washburn washed thoroughly the foot of a healthy sheep,
then sterilized it by a 5% solution of carbolic acid, then washed
this off with sterilized water, inoculated it from the foot of a
diseased sheep, and bound it up in rolls of sterile cotton covered
with a close linen wrapper. The liquid drawn from the starting
inflammation in the inoculated foot is injected subcutem into a
rabbit, which it kills in four to seven days. The inoculation of
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a second rabbit from the first, and of a third from the second is
usually necessary to secure a pure culture. In the seat of the
inoculation, in the subcutaneous tissues, there is found an area
of 114 to 2 inches of soft, putty-like, necrotic tissue with a strong
odor of putrid flesh. Around this is a zone of inflammation
about 34 aninch thick, involving allthe adjacent tissues, muscles,
connective tissue, etc., and beneath this a boggy swelling caused
by the inflammatory exudate which has gravitated downward.

Scrapings from the necrotic mass show that it is penetrated in
all directions by long thread-like bacilli, Bacillus Necrophorus,
0.75p to 1p in thickness and of varied lengths up to 1oopx. The
organism may even be found in the circulating blood and in the
lungs, liver and kidneys, where it causes small yellowish white
necrotic spots. It grows well in blood serum 1 part, 10 percent
gelatine 1 part, 1.75 per cent agar 2 parts: or again in ordinary
bouillon with enough agar tomake it a soft jelly : or again in
rabbit or beef bouillon. ‘The best growths take place beneath the
surface, from stab cultures, and in any case the culture tube
should be immersed in a flask of hydrogen, to satisfy the
anzerobic propensity of the microbe. The microbe is gas produc-
ing in artificial cultures and in the body of the rabbit kept on ice.
The colonies in 48 to 72 hours show as small yellowish white
specks, which later show a fuzzy, cotton-like envelope. The
organism stains well in aniline dyes, but not by Gram’s method.

Pathogenesis. Bacillus necrophorus is pathogenic to sheep, goats
including Angora, cattle, rabbits, and mice, and shows not only
in the extensive necrosis of the inoculated tissues but also, in
rodents especially, as necrotic spots in lungs, liver and other in-
ternal organs. The contagious foot-rot in cattle has been shown
to be due to Bacillus necrophorus (Pflugge, Bang, Von Imminger,
Hess, Francke, Cadiot and Almy, Mohler and Washburn, Ernst,
etc). Horne describes a contagious foot-rot in reindeer from the
sores of which he recovered the Bacillus necrophorus, Francke,
Ernst and others have found the same bacillus in the necrotic
tissues of horses, deer, pigs and kangaroo.

Accessory Causes. ‘Though not essential these are often opera-
tive in making an easier entrance for the necrotic microbe.
Traumatic injuries are especially to be recognized. The ac-
cumulation of clay or mud in the interdigital space and the

.
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abrasion or laceration of the surface by the dried hardened mass,
the wounds inflicted by the sharp edges of broken stones (slaty,
shaly ) mixed inthe mud, coarsesand evenin the mud, broken glass
sharp metal, or nails or the strong stubble of grain or weeds.
Caustics act in a similar way. Inflammation of the heel pads by
traveling on hard roads, or standing on wooden, stone or cement
floors. Overgrowth of the hoof—above all in sheep, throwing
undue strain on the laminse, imprisoning the hard plates of the
sole to act as foreign bodies, and causing incurving of the hoof-
wall till it presses painfully on the sole. Section or detachment
of the horn by violence or bruises under heavy weights (wheels).
Constitutional disorders which concentrate or localize in the feet.
Of the latter an overfeed of grain, ground feed, maize, malt,
brewers and distillers grains, linseed cake, colza-cake, sesam-
cake, peanut-cake, wheat, rye, rice, and cottonseed meal have
been specially incriminated. Again inflammation of the feet
will follow internal disorders and infections, especially difficult
parturition, abortion, retained afterbirth and diarrheea. Pools,
and mudholes are ready channels of infection. Among pastures
those with long grasses, which drag through the interdigital
spaces of the infected and sound in succession, favor transmission.
Dense aggregations of sheep or cattle, as in fairs, shows, stock-
yards, steamboats, ferryboats, chutes, runways, loading banks,
cars, sheep wagons, sheephouses, folds, etc., tend to distribute
and concentrate the affection. Outbreaks on Atlantic steamers
show that the germ may be carried on the sound feet, while its
pathogenesis is favored by the softening of the hoofs among the
heating manure, the strain thrown upon the feet by the move-
ments of the vessel, the warmth developed by lying in a huddle
with the feet under them, and perhaps the dry, heating food to
which they are subjected. It has been noted that the ventral
aspect of the body, resting on infected feet during recumbency,
has become infected, and the resulting necrotic patch has been
promptly attacked by the gad fly so that the sheep perished from
the larvee. The blocking or inflammation of the interdigital bi-
flex canal in the sheep haslong been charged with causing foot-
rot, and the very presence of the delicate lining of this duct is an
invitation to the microbe,’and like other parts when inflamed, it is
specially favorable to the microbian activity. The entrance of
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mud, sand, or other irritant tends to inflammation. The occur-
rence of a local phlegmon, or boil in the region of the foot, an at-
tack of aphthous fever, or the inflammation or gangrene caused
by ergot or smut may prove the starting point for the coloniza-
tion by the Bacillus necrophorus. Indeed any breach of surface
or enfeeblement of the tissues may become the efficient accessory
etiological factor.

Symptoms and Morbid Anatomy. Since the disease is a slow
and chronic one an infected flock usually presents, side by side,
cases which show the earliest and the most advanced stages, to-
gether with many intermediate grades. - At first there is a slight
halting or lameness, and examination of the inflamed point,
usually the arch of the interdigital space,/§hows a circumscribed
redness and swelling and a moist condition of the affected surface.
Commonly the case is further advanced, the greater part of the
interdigital space has become involved, the epidermis has fallen
off or is being shed in white or yellowish white layers, and a raw
ulcerous surface is exposed. As the ulceration advances, being
hemmed in by the unyielding hornm, it extends beneath it in
different directions loosening and detaching it from the vascular
parts beneath, and also extending inward into the subcorneous
tissues as far it may be as into the tendons, bones and joint
structures. The inflammatory exudation may lead to excessive —
swelling, but mingled with this is the necrotic process which
hollows out deep excavations in the tumefied mass. The raw
surface exudes abundance of a whitish, opaque fluid of a strong
offensive odor, which will penetrate to all parts of the building
or pen. This fluid contains abundance of pus cells, fragments
of the ulcerating and necrotic tissue, and bacteria of many kinds
but including the specific microbe.

The morbid process may begin at the posterior part of the
interdigital space, at the front, or in the median part, in the pad,
in the sole, or on the coronet, and it has been named accordingly.

s As it becomes chronic the hHoof may be shed, and in bad cases
\ even the pedal bone, or short of this the joints may be anchylosed,
. but not infrequently the plastic process acquires the predominance,
and large masses of new inflammatory tissue forni at the coronet
in front, at the heel behind, in the interdigital space pushing the
hoofs wide apart, or elsewhere where the morbid process has been
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concentrated. These new growths are centres of microbian
growth and permeated by fistulee which discharge the infecting
morbid product.

The sheep, no longer simply lame, now moves on three legs, or
if the fore feet are affected walks on its knees seeking its food,
for appetite is preserved, or it lies down most of the time.

The feet are not worn and, having an extra blood supply at
the coronet they grow with increased rapidity, curling intoa
spiral, so that the wear would come on the outer wall which
presses inward and upward on the sole.

A case may progress for months, the infection being in the
main local, and the digestive and other functions being maintained
for a length of time. The animal however becomes gradually
emaciated, and with the increasing debility there is a greater
liability to a general infection either by this or by some other
pathogenic microbe. The existing sores during the summer and
autumn strongly attract fljes, and life may be quickly cut short
by the attacks of the larvee.

Apart from such conditions recoveries may take place sponta-
neously, but usually with permanent distortions of the hoofs, fibroid
growths between the claws, thickening and stiffening of the ten-
dons, or anchylosis of the digital joints. The result depends
mainly on the care of the affected sheep. If allowed to wade
through mud, or liquid manure, or to stand on hot fermenting
manure the infecting and ammoniacal and other products deter-
mine steady aggravation, whereas if the feet are kept clean and
dry, and properly dressed and medicated from the first a prompt
and satisfactory recovery may be counted on.

Prevention. As in all injurious infections, eradication and
exclusion are the important considerations. ‘T'o secure exclusion
newly acquired sheep should be certified by an official guarantee
that they come from a locality free from foot-rot, and where this
affection has not existed for years. The purchaser must himself
see to other precautions. See that they have not been travelled
over ground or roads that have been used by infected or un-
known sheep, that they have not passed through public stock-
yards, nor premises, nor over nor through undisinfected loading
banks or chutes, nor have been conveyed in any undisinfected car,
ship, boat, or vehicle that has been used for conveying other
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sheep or cattle. ‘Thorough cleaning followed by sprinkling with
dilute sulphuric acid (10: 100), carbolic acid (5: 100) mer-
curic chloride solution (1 : 500), chloride of lime (4 ozs. to gall.)
or even freshly burned quicklime will serve a good purpose. To
the mercuric chloride or lime-chloride add enough quicklime to
whiten the surface and show if any part has been missed. When
the new sheep arrive at home keep them for a fortnight in past-
ures and premises separate from the rest of the flock, and where
there can be no drainage to a place occupied by other sheep, ex-
amining them closely and frequently for any indication of lame-
ness or diseased feet. Then subject them to an antiseptic full
bath or foot bath, according to the season, before adding them to
the home flock.

For home precautions avoidance of all the conditions named as
accessory causes is important. Mud puddles, pools, marshes,
and soft, wet, stoneless pasturages are to be avoided and, when
available, the tracks may be laid with gravel, broken brick, or
other material which will wear down the hoofs. In the absence
of such wear the toes must be pared at frequent intervals, a
stout knife or toe clippers being used. A dewy momming or wet
day greatly facilitates this work. Three legs may be tied to-
gether, the fourth being left to be operated on. The operator
kneels with his leg across the neck of the sheep, to keep head
and body still. ‘This must be especially attended to in winter
when the sheep are confined. Standing on manure heaps in
pens and yards is most injurious, and thus a'clean, smooth, stone,
brick or cement floor should be furnished, when possible. Keep
the range clear of foreign bodies, splintersof stone, nails, glass,
broken crockery, and metallic objects. Next comes the question
of overdriving as a cause of pedal inflammation, and overstimu-
lating food as a constitutional cause.

Treatment. 'The first consideration is the separation of the
sound from the infected animals, pasturages and premises. It
may even be desirable to divide the diseased into two lots, one
including those slightly affected and which will get well on one
or two dressings, and the other containing the bad, advanced
cases, which will demand more continuous treatment and from
which there is a greater risk of infection spreading.

If the feet are overgrown or distorted these must first be pared.

\
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The toe is shortened as far as possible, without cutting it too thin
or tender, and the foot levelled alike from side to side and from
behind forward. Any horn that has been underrun, and separated
from the quick, must be carefully pared off and the edges of the
sound horny wall bevelled to a thin elastic margin, which will
not press in and irritate the tender parts. All moderate cases
will now be ready for the antiseptic caustic dressing.

For slight and recent cases with no underrun horn, a foot-bath
may be used. A watertight wooden trough is made four inches
deep, filled with a solution of copper sulphate (3:100), or carbolic
acid (5:100), or freshly prepared chloride of lime (4 ozs. to the
gallon), and the sheep are driven into this and left to stand there
for two minutes. On leaving the bath they should be run into
an uncontaminated field or disinfected yard or pen. The bath
may be repeated the second day or oftener if it seems requisite.
If a bath cannot be secured, individual dressing with a hair brush
or cotton swab dipped in the disinfectant liquid may be substi-
tuted. One man throws and holds the sheep on its rump, and
separates the hoofs one after another, while the second cleans
the interdigital space with a cloth or with water and soaks it and
the coronet with the disinfectant. In cattle with the hind feet
attacked, it is often convenient to have the leg lifted and carried
backward by two men holding a smooth, round piece of wood,
like a stout fork-handle, in front of the hock while a third person
dresses the foot. The samme agents may be employed. Often a
dilute sulphuric acid (r:4), or antimony chloride, will operate
well.

In the more advanced cases with extensive sloughing and the
formation of fistulee, the treatment must be more thorough and
persistent. fAfter removal of all horn that canin any way prove
irritant, a thorough soaking with cupric sulphate (3:100); or
with cupric sulphate (3:100), lead acetate (3:100) and carbolic
acid (3:100), may be followed by packing of wood tar between
the hoofs and on all raw surfaces, maintained in place by a
bandage tied upward ‘and around the pastern. In particularly
bad cases an initial treatment with peroxide of hydrogen is in-
dicated, as this agent is specially destructive to the anaerobic
microbe. When healthy granulations have started it may be re-

- placed by one of the other antiseptic dressings. Or again, aniline
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blue (pyoktanin) (1:1000) may be employed to good purpose.
A large number of other antiseptics may be substituted, care be-
ing taken that they are not dangerous either as poisons or as
deeply penetrating caustics. Creolin, lysol, creosote, cresyl,
tincture of iodine, solution of silver nitrate, or zinc chloride, may
be used ; or, when a more soothing agent is demanded, tar, crude
turpentine, iodoform or tannoform may be substituted. In all
cases it is essential to protect the feet against dust and above all
mud. Keep on a wooden or other dry clean surface.

When a hyperplasia (fungus growth) has formed at any point
it must be removed by knife or curette or by the thermo cautery,
any bleeding being checked by the latter, by iron chloride, or
adrenalin, or by a compression bandage, and the antiseptic treat-
ment must be maintained as above directed.

Open sheaths or joints may demand a careful use of antiseptic
lotions (cupric sulphate, etc.) and diseased bones may render am-
putation of a digit imperative.

GANGRENOUS INFECTION OF THE CORONET—
HORSE. POTCHETCHOUI.

Seen on rich, damplands. Symptoms : lameness, small areas of conges
tion, erection of hairs, vesiculation, pustulation, gangrene as deep as ten-
dons, depilation, desquamation, fistulze, slough of hoof, early fever, im-
paired appetite, recovery in 14 to 21 days in most cases. Staphylococcus
and streptococcus. Prevention : segregation, different attendants, avoid-
ance of infecting land while damp, smear limbs with antiseptics. Treat-
ment : antiseptic bandages.

Under this name Sotsevich describes an infectious disease of the
horse, which prevails in the Don province, and especially on rich,
low, damp lands. Before the appearance of any local lesion, the
horse goes very lame on one limb. Afterward there appears,
usually on the coronet or pastern, an area on which the hairs
stand erect, with elevation of the epidermis and the formation of
vesicles as large as barley corns, filled with a yellowish white
liquid and later with pus. Gangrene follows, extending from the
skin to the subcutaneous connective tissue, aponeurosis and ten-
dons, and forming large sores, one to two inches in diameter and
discharging an abundant yellow, feetid pus. The adjacent skin
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takes on a yellow tint and sheds its hair and epidermis. The dis-
ease may extend into the interphalangean joints or under the
hoof, leading to offensive fistulae or evulsion of the hoof. If it
extends to the higher parts of the limb it becomes less destructive.

At the onset there is some fever (101° F.), dullness and inap-
petence, but these gradually subside, and in favorable cases com-
plete recovery has taken place in two or three weeks.

Bacteriological investigation has detected in the contents of the
vesicles, staphylococcus pyogenes aureus, and streptococcus pyo-
genes.

Prevention is largely secured by a rigid separation of the dis-
eased from the healthy. Other obvious precautions would be to
exclude those dressing the sores from handling other horses until
after thorough disinfection of the hands, and to keep the sound
animals, during wet seasons, from the damp infecting soils, or
when they must work on these, to smear the lower parts of the
limbs with antiseptic ointments (tar, carbolic, iodine, mercuric,
etc., etc.)

Treatment with sublimate bandages proves very satisfactory,
yet any comparatively non-irritating antiseptic lotion may be used.

7

STRANGLES, INFECTIOUS RHINO-ADENITIS.

Synonyms. Definition. Historic notes. Bacteriology : streptococcus
coryzee contagiosee equi in pus, chains of 3 and upward, free cocci, arthro-
spores, clumps, erobic, growing freely in serum, or glycerined bouillon ;
pathogenic to horse and white mouse ; relation to otherstreptococci ; clinical
evidence ; accessory causes, youth, primary susceptibility, dentition, training,
impure stable air, grain ration, excitement, sudation, fatigue, chill, change
of climate, trading, crowding, sea voyage, catarrh of air passages. Infect-
ing products, pus, ingesta, blood, manure, fodder, litter, water, secretion of
mucosa of healthy. Wounds, castration, mang rs, racks, troughs, buckets,
poles, shafts, harness, halters, twitches, blankets, rubbers, combs, brushes,
men, etc. Pathology : infection of lymphatics, through inhalation, sore,
ingestion, congenital, milk ; congestion of nasal mucosa, epithelial degener-
ation and desquamation, discharge little viscid, corded lymphatics rare, sub”
maxillary swelling rarely small or nodular, pus creamy, indolent cases,
pharyngeal, thoracic, buccal, gastro intestinal, hepatic, pancreatic, splenic,
muscular, arthritic, cutaneous, nervous. Forms : mild, malignant, regular,
irregular. Incubation 3 to 5 days. General symptoms : hyperthermia,
dulness, apathy, costiveness. Specific symptoms : nasal, congestion, sneez-
ing, purulent discharge; epiphora, submaxillary phlegmon ; pharyngeal
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and laryngeal ; parotidian; pulmonary; abdominal, hepatic, pancreatic,
splenic, perirenal, cutaneous, genital, nervous, septicemic. Diagnosis,
from catarrh, glanders. Prognosis, favorable, apart from malignancy. Pre
vention : exclude strange equine animals; avoid public stables, yards,
drinking troughs and buckets ; also manure, stable utensils, hay, fodder,
litter, or watershed from infected places ; disinfect cars, wagons, etc. Se-
clude inmates of infected stable, yard, park, etc., temporarily close public
drinking and feeding places, make sale or exposure of infected animal
penal ; temporarily close dealers’ stables ; sale with general guarantee only.
Disinfection. Immunization ; inoculation from mild case. Treatment:
hygieaic, antipyretic, eliminating, antiseptic, surgical, tonic, antisuppurant.

Synonyms. Distemper ; Coryza Contagiosa Equorum ; Gourme
(Fr.) ; Druse (Ger.) ; Cimorro (Ital.). ’

Definition. An infective, streptococcic, febrile disease of soli-
peds, usually manifested by a catarrhal inflammation of the upper
air passages, and phlegmon of the adjacent lymph glands, or less
frequently by phlegmonous inflammation of lymph glands else-
where or of the skin.

Hyistoric Notes. Strangles was fairly indicated in the writings
of the ancient Greek veterinarians, and was clearly described and
attributed to contagion by Solleysel in 1664. It was so evidently
infectious that it was experimentally inoculated by Lafosse in
1790, by Viborg, in 1802, and later, by Erdelyi (1813) and
Toggia (1823) and others. Rivolta, in 1873, found a strepto-
coccus in the pus of its absesses, and to this the contagion was
definitely assigned by Baruchello (1887), Schiitz, Sand and Jensen
(1888). Priority in this demonstration is accorded to Schiitz.

Bacteriology. 'The streptococcus coryze contagiose Equi (Strepto-
coccus rhino-adenitis or S. equi) is easily found in the pus of
gland abscesses sometimes in pure cultures (impure in the nasal
discharge), stains readily in aniline colors and in Gram’s solution
so that it stands out clearly among the puscells. The decolorizing
agent must be weak (not muriatic acid) and applied only for a
very short time. Beside the chain forms, there are isolated, oval
cocci, some of which, larger than others and more elongated,
have been held to be arthospores or mother cells. The number
of elements articulated in a chain varies from two to fourand up-
ward. The chains are straight or sinuous, and may be grouped
in bundles, radiating masses, or clumps like staphylococci.

They are zrobic (facultative anarobic), grow freely as trans-
parent dropletsonblood serum at 99° F., and in glycerine bouillon,
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and less vigorously on agar and gelatine. On agar the colonies
reach the size of a pin head in two days with projecting ala, and
on gelatine in three to fivedays, and then dry and shrink. Mul-
tiplication takes place by transverse division, and at such a time
the organism may seem to be a chain of diplococci. Lignieres
claims that the disease startsina cocco-bacillus (Pasteurella), only
discoverable in the early stages, and which paves the way for
the streptococcus.

Pathogenesis. Inoculation of streptococcus cultures on a sus-
ceptible horse produces the unquestionable phenomena of stran-
gles, and solipeds alone take the disease casually. In white
mice it produces abscess in the seat of puncture and in the ad-
jacent lymph glands. If the action isdelayed the abscess may be
in lung, splgen, kidneys, liver, or other distant organ. Rabbits,
Guinea pigs, pigeons, pigs and cattle are immune unless large
doses are employed. Intravenously large doses kill the lamb.

The identity of the microbe with other streptococci of animals
and man has been claimed. Arloing alleges that, by culture of
the microbe in the blood or peritoneum of the live rabbit, he
exalted the virulence, and obtained in succession a streptococcus
capable of producing erysipelas ; gangrenous erysipelas ; suppu-
rating, sloughing erysipelas ; pseudo-membranous peritonitis ; me-
tastatic absesses ; and fulminant septic peritonitis. Hill, Jensen
and Sand, and Lignieres, as the result of cultures and inoculations
claim that strangles streptococcus is identical with that of conta-
gious pneumonia. Courmont, on the other hand, as the result
of his cultures and inoculations, concludes that the microbe of
strangles and that of erysipelas are independent organisms.

The clinical evidence is decidedly against the theory of identity.
In epizodtics of strangles we meet with a constant succession of
cases of strangles.and in districts into which contagious pneu-
monia has never been introduced, no single case of that disease
ever comes in to break the monotony of the sequence and to start
a series of cases of the latter affection. Conversely, in an out-
break of contagious pneumonia in a locality heretofore free from
strangles, strangles do not develop. Again, no matter how
prevalent nor how constant strangles may be in a locality, and
how habitually men have their wounded -hands covered with
the pus of the abscesses, no epidemic of erysipelas is entailed in
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man. Strangles spreads with remarkable rapidity through a
stable, but not to the often more than equally exposed human at-
tendants, nor to any animal apart from the genus equus. The
absence of strangles from Iceland (Jonsson) endorses that view.

As a practical question of sanitary science, we occupy a sound
position in differentiating the germs of strangles and contagious
pneumonia, and further that of erysipelas of man, as a wise health
officer would differentiate the microbes of cowpox and smallpox.
Whatever may be true or false as to their primary identity, oras
to the transition of one to the other in successive inoculations of
animals of other genera, they are essentially diverse pathogenic-
ally as we meet with them in practice, and our measures may be
safely based on this practical diversity.

Accessory Causes. Youth strongly predisposes, most cases

" occurring between two and five years, and seventy per cent. before
five years. It may, however, appear at any age, being congenital
in some cases (Nocard, etc. ), in others appearing a few weeks after
birth, and in still others at over twenty years, if the subjects have
not contracted it earlier.

Dentition which is active in these early years, induces conges-

tion about the head and general constitutional disturbance, which
make the system more receptive.
Training or breaking is another reason for the predisposition
in the young. The first experience of the kof, impure, infected
air of the stable, the unwonted grain feeding, the excitements and
perspirations attendant on the first handling, all contribute to
temporary loss of resistance.

Faligue like other weakening conditions lays the system open
to attack.

Chill is a most efficient cause hence the disease often prevails
most extensively in spring and autumn, at the time of changing
the coat, and of passing from stable to field and the converse.

Joly relates that in Russia where large numbers die of strangles

through imperfect stabling in winter, immunity is sought through
a milder first attack, brought on in the milder autumn weather by
turning the young animals into a deep pool for half an hour and
then exposing them freely to cold winds and giving cold water to
drink. The omnipresent germ takes occasion to attack the cold
debilitated system.

8
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Any change of latitude or of locality acts in the same way.
Riquet even alleges that this will bring about a second and even
a third attack. It is common, he says, for newly bought young
horses to have the disease at Hamburg, and after recovery to have
a second attack at Hanover and finally a third one after they join
the regiments in France. A similar exhaustion of immunity has
been repeatedly noticed in the case of canine distemper.

Horse trading and the stabling of large numbers together is
naturally the most fruitful of infection and hence stranglesis a
virtual plague in dealers’ studs. The buildings in such cases are
reinfected at short intervals with virulent types of the strepto-
coccus, and fresh susceptible animals are being constantly intro-
duced to keep it up. Riquet says that in Northern Germany
dealers avoid this largely by traveling their purchases in bands of
100 or 150 head, from ten to twelve miles a day, feeding spar-
ingly, and turning them like sheep into an open park at night
regardless of the weather. Much of the advantage is doubtless
from the avoidance of stable infection and the warm relaxing air
of indoors.

A sea voyage especially favors infection and a single victim
placed on board will speedily contaminate all susceptible animals
present.

Finally the predisposing influence of catarrk of the air-passages
must not be overlooked. The inflamed mucosa furnishes a most
inviting infection-entrance.

Infecting products. 'The streptococcus abounds in the local
phlegmons and abscesses, in the exudate of the submaxillary,
pharyngeal or other glandular swellings, in the pustular eruption
on the skin, and in the catarrhal discharge from the air passages.
It further exists in the alimentary canal, in the ingesta and in the
blood toa limited extent. In the bowels of an immunized animal
it may remain virulent for months. Thus it comes that the ma-
nure is a source of infection, and that soiled fodder, litter and
water may prove dangerous. The infected soil can not only
harbor but can multiply the microbe, keeping it in readiness to
attack any receptive horse. On his part the horse thatis im-
mune and in vigorous health may carry the infection for months
and transmit it to his less resistant fellow.

While the streptococcus is usually found in the blood, in limited
numbers only, its presence there implies its general diffusion
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and especially in the lymph plexuses and glands. Hence, the
danger of operations on the subjects of strangles, the weakened
tissues of the wound forming a most inviting field of growth.
Castrations occurring as they do mostly in the growing animal,
are especially to be guarded against, and I may cite the case,
familiar to many, in which seven cryptorchids died with phleg-
mon in the seat of the wound, the first one operated on having
had strangles.

The nasal and buccal discharges are especially liable to convey
the infection through mangers, racks, fodders, drinking troughs
and pails, harness, poles and shafts, halters, twitches and the like.
Infection through blankets, brushes, rubbers, and the clothes and
hands of attendants, dealers, veterinarians and others, is not
to be overlooked.

Pathology. 'The streptococcus shows a special disposition to
enter and advance along the lines of the lymphatic circulation.
The paucity of the germ in the blood and its abundance in the
lymph plexuses, vessels and glands show that its election is preémi-
nently for the lymphatic system. Then the ordinary primary
lesions in and around the upper part of the air passage (nose,
pharynx, submaxillary, parotidean and phryngeal lymph glands)
bespeak infection by inhalation, rather than with the ingesta. Pri-
mary solitary lesions on or near stomach or intestine are almost
unknown, nearly all such being secondary. Next to inhalation,
the most prominent channel of entrance is through castration and
other wounds. Abrasions and sores of skin diseases must rank
after wounds as entrance channels. Transmission by copulation,
the microbe being lodged on the genital mucosa, is well estab-
lished, also transmission from mother to feetus through the pla-
centa, and from dam to offspring through the milk.

In the most familiar type of the disease the nasal mucosa is red,
congested and somewhat thickened with exudate, and the epi-
thelium is softened and desquamating. As the result of this des-
quamation there may be slight abrasions or raw sores but these
do not show indications of the irregular outline, excavations, or
progressive extensions that characterize the ulcers of glanders.
The surface is usually plentifully covered with a muco-purulent
material with less disposition to adhesiveness than in glanders.
It is rare to see any exudate into, and thickening of the walls of
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the lymphatics running from the nostrilstoward the submaxillary
glands. The predominance of the streptococcusin, and the entire
absence of the glanders bacillus from the discharge and inflamed
mucosa are conclusive. In the regular cases in which the sub-
maxillary lymph glands are implicated, both right and left are
usually involved, though not to the same degree, the exudate
fills not only the gland tissue, but a large amount of the sur-
rounding connective tissue as well, there is a great accumulation
of lymphoid cells, and more or less extensive pus cavities, con-
taining usually a white, creamy product. In the early stages the
glands may be hard and nodular, as in glanders, but this condition
is very transient, sothat the rule is to find an extensive surrounding
exudation filling up the whole intermaxillary space, and having a
great abundance of small round cells with double or triple nuclei.
In the older cases there is usually the open abscess, and if the
case is an indolent one there may be extensive organization of
the exudate with formation of dense, fibrous tissue. In some
instances the nasal sinuses are filled with muco-pus.

When lesions extend farther implicating the pharynx and
larynx, ‘the mucosa of these parts shows the same redness, con-
gestion, cloudy swelling and desquamation with, in some in-
stances, small, submucous abscesses, and in others extensive in-
filtration of the submucosa with lymph so as to narrow or even
close the lumen of the larynx. The guttural pouches may be
filled with pus though this is far from constant. The pharyngeal
lymph glands, are nearly always involved and often the lymph-
gland in the parotid so that a general infiltration of the surround-
ing parts is met with.

If the chest is implicated there is congestion of the bronchial
mucosa, engorgement of the smaller bronchia, air sacs and cells
with pus, collapse, carnifaction or congestion of lobules, in some
cases pulmonary abscess, and, finally, swelling and not infre-
quently abscess-of the bronchial glands. Pleurisy is a not un-
common accompaniment, appearing it may be as a simple exten-
sion, from the lung, or, in the worst forms, from rupture of me-
diastinal or glandular abscesses into the cavity and severe infec-
tion of the entire pleural walls. The pericardium is exceptionally
involved and coagula on the tricuspid valves have been met with
(Zschokke).
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Circumscribed phlegmonous exudates and small abscesses are
sometimes found in the mouth (tongue, soft palate, cheeks) and
less frequently in the cesophagus.

The stomach may show congestions, petechize, circumscribed
haemorrhages, ulcers, and abscesses of the gland tissue or sub-
mucosa. Rupture of the walls may follow abscess (Cadeac).

The intestines may show congestions, colorless or haemorrhagic
exudate, and suppurations in the agminated or solitary glands,
or submucosa. The intestinal, mesenteric and sublumbar lymph
glands may be the centres of abscesses of varying sizes.

Abscesses may also be found in the liver, pancreas, or spleen,
of variable size and usually as secondary formations.

The muscles and intermuscular tissue may be the seat of more
or less extensive exudation, or abscess, and the bones may be
congested and swollen especially in their epiphyses. This may
extend to suppuration or necrosis.

The synovidl membranes of joints and the tendinous sheaths
are not infrequently inflamed, causing distension and even suppu-
ration.

Congestions of the skin are sometimes met with, developing as
multiple papules or hard nodules which advance to the formation
of pustules or small abscesses. These often appear especially
where the skin is thin and delicate as around the lips, nose and
eyes, close to theanus or vulva, in the perineum, sheath or mam-
ma, inside the thighs or elbow. They may be of all dimensions
from a millet seed upward, and may merge into or become com-
plicated by the extensive engorgements of petechial fever.

Finally, lesions of the nerve centres are to be looked for in the
protracted or irregular types of the disease. There may be simple
congestion, or serous effusion, intraventricular or subarachnoid,
or finally abscess in the brain, spinal cord or meninges.

Forms of Strangles. The types of strangles vary, special forms
characterizing given epizootics or seasons, or at other times as
individual deviations from the current type. Division has been
made into two groups—mild and malignant, or again into regular
and #rregular, under each of which come several varieties. Many
of these varieties consist simply in a difference in the seat of the
principle lesions, which start in lymph glands or tissues at a dis-
tance from the nasal mucosa, or they depend on secondary foci of
infection supervening on the primary disease in the head.
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Incubation. In inoculated cases this lasts from three to five
days, in those due to simple exposure it may appear to extend
over eight days.

General Symptoms. In nearly all cases alike there is a marked
constitutional disturbance, the temperature often rising at once to
104° to 106° F., and oscillating on successive days between this
and 102° ; the pulse is usually normal at first and the breathing
is either slightly accelerated or may be made so under slight exer-
tion. There is more or less dulness, or at least a lack of the
vivacity of youth, the head is somewhat pendent, the eyes may be
semiclosed, the patient may be tardy or even stiff in his move-
ments and the appetite may be diminished or capricious, oats
being rejected by some and hay or grass by others. The bowels
are somewhat confined, the stools consisting of a few small, hard
balls covered with mucus.

Specific Symptoms in the Mild Form. In the vast majority of
cases the local symptons are concentrated on the mucosz of nose
and mouth, and the submaxillary lymph glands. Along with
the general febrile phenomena, there appear redness and often
mottled congestion of the nasal mucosa, which not infrequently
extends to the mouth and eyes, as well. Heat of the mouth, the
collection of a more or less tenacious mucus, and even uneasy
movements of the jaw may be seen. The nasal mucosa, at first
dry, is soon the seat of a watery exudation, passing into a cloudy
sticky material, and finally a thick, opaque, mucopurulent flow.
This may become colored in a variety of tints, dirty white from
inhaled dust, brownish or yellowish from exuded blood, or green-
ish from food materials. The discharge is usually profuse in the
young and may be scanty in the old. Most commonly it flows
from both nostrils alike, though exceptionally it is unilateral.
In this it differs from glanders which is more often unilateral
though at times bilateral. Small abrasions and sores may appear
in connection with the softening and shedding of the epithelium,
but these are not ragged, irregular and spreading as in glanders.
Sneezing or snorting is an inevitable symptom. Epiphora is usu-
ally present. Exudations into the nasal sinuses are to be recog-
nized by heat of the forehead and flat sound on percussion.

Very early in the attack a swelling is noticed in the inter-
maxillary space, which may be at first confined to the nodules of
the lymph glands, thus forming distinct, rounded, hard swellings,



Strangles, Infectious Rhino-adenitis. 119

but they are early covered by a diffuse exudation into the sur-
rounding connective tissue, that completely envelopes and ob-
scures the form of the swollen glands, and forms a more or less
uniformly rounded, pasty swelling, extending to the median line
of the intermaxillary space, or filling the whole space from one
maxilla to the other and projecting downward below their level.
Thisearly, diffuse, pasty, evenly rounded swelling, hot and tender,
is distinctive of strangles, and usually exclusive of glanders.
Another characteristic of the strangles swelling is its steady,
and usually speedy, advance to suppuration and abscess. It be-
comes hard, tense, and resistant, then, in the centre, or at various
points of the surface, small areas of circumscribed softening can
be detected, and soon show distinct fluctuation. T'wo or more of
these may coalesce or they may form several distinct abscesses,
which may early point, burst and discharge, when the remainder
of the exudate softens and degenerates into pus, and the cavity
closes by granulation. Insome cases after the formation of the
swelling it disappears by resolution, the exudate becoming liquefied
and absorbed. In glanders the mnodular, insensible swelling
tends to persist without extensive pasty exudation or suppuration.
Cases of strangles catarrk in which the sub-maxillary lesions
are omitted, are quite common. These occur during ‘the regular
strangles epizoétic, and protect against a second attack.
Symptoms of Pharyngeal and Laryngeal Strangles. Exten-
sion of the morbid process from nose to pharynx is exceedingly
. common. When concentrated on the pharynxthere are extension
of the head forward with elevation of the nose, swelling of the
throat laterally or downward, uneasy movements of the jaws,
salivation, difficulty of swallowing, return of ingested liquids
through the nose, gulping, and a loose suffocative cough. The
swelling of the throat tends to attain to large dimensions, and
may threaten suffocation by interfering with the breathing. This
is still further aggravated if the laryngeal mucosa is the seat of
exudate. The breathing may become loud and stertorous, the
mucosz of a dark leaden hue and the animal dull and stupid
from the venous condition of the circulating blood.
Abscesses forming on the lateral parts of the throat usually
make their way to the surface, though this may be below the level
of the parotid. If from the parotidean lymph gland, one of the
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ducts may be opened, thus forming a salivary fistula. If from
the retro-(supra-) pharyngeal glands, the rupture into the
pharynx is more likely to take place, but in some cases the in-
vesting sac, meeting with equal resistance in all directions, fails
to undergo degeneration and softening at any one particular point,
and the contents remain pent up indefinitely. If the liquid is
absorbed a cheesy or putty like mass may be the final outcome,
with chronic cough, some stertor in breathing and it may be
difficulty in swallowing.

If the guttural pouches should be involved, there is deafness,
parotidean swelling, which may eventuate in a fluctuating swell-
ing at the lower border of the parotid, and a free discharge when
the head is lowered, which is likely to last after general recovery.
(See Guttural Pouches, pus in).

Laryngeal paralysis and roaring often follow laryngitis in
strangles. :

Pulmonary Symptoms in Strangles. Tracheitis and bronckitis
are forms of extension of strangles from the upper air passages
and preumonia follows of virtual necessity. In many casesthese
are primarily dependent on the descent into the lungs of the in-
fecting discharges, complicated in many cases by the inhalation
of food materials. There are the usual symptoms of broncho-
pneumonia complicating those of strangles and the percussion and
auscultation signs usually imply circumscribed areas of congestion
and consolidation with intervening areas of pervious lung. ‘There
may be at such points the blowing or mucous réles of bronchitis,
the sibilant sounds of emphysema, the crepitation of congestion
and the abnormal clearness of sounds carried from distant organs
through the consolidated lung. On percussion there may be the
non-resonance of the consolidated areas, and the excess of reson-
ance over emphysematous portions or open gas-filled vomicze.
In these last cases there may be an amphoric sound on ausculta-
tion and a crack-pot sound on percussion. These pulmonary
lesions are often fatal, or the recovery is slow on account of a
succession of lobular congestions and absesses. :

Abdominal Symptoms in Strangles. 'The abdominal lesions in
strangles are usually secondary, the infection reaching the part
through the blood, or by the lymphatics from a castration or
other wound, or from infection by coitus. The phlegmon and
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abscess may be in the mucosa, especially in the agminated or
solitary glands, in the adjacent lymph glands at the connection
with the mesentery and in those of the mesentery itself. The
animal is dull, listless, with dry, staring coat, tympany and slight
colicy pains after eating, costiveness, retracted, tender abdomen,
insensible loins, and groaning when rising, when walking down
a steep incline, or turning in a very narrow circle. These symp-
toms following an apparent or partial recovery from strangles are
significant, and rectal examination may detect a hard, tender
mass connected with the bowel or mesentery.

If rupture takes place into the peritoneum there is general in-
fected inflammation of that structure with sudden access of fever,
marked prostration and an early death. In more favorable cases
its adhesion to the bowel or to the abdominal wall opens the way
for rupture into the gut or externally and there may be a slow
healing of the cavity by granulation. It may be a month or two
before such an abscess opens and for a length of time thereafter
the health is poor, and the animal lacking in condition and en-
durance.

When the abscess is formed in the /izer there is high fever with
shivering fits, irregularity of the bowels (bound up or loose),
dusky or yellowish hue of the visible mucosze, anorexia, followed
by peritoneal infection or pyzemia (secondary abcesses).

Abscess of the pancreas or spleen is even less definite in symp-
toms. These may terminate in rupture and peritonitis, or the
splenic abscess may become chronic and indolent and in a measure
harmless.

Perirenal Abscess is betrayed by specially sensitive loins, stiff-
ness and groaning in rising or in turning sharply on himself,
drooping of the back under a load, and by albuminous urine. In
a small animal the part may be reached and the tenderness elici-
ted by handling. )

Cutaneous Symptoms in Strangles. Though by no means a
common form, strangles sometimes attacks the skin, more particu-
larly that of the face, head and neck, appearing in the form of
pustules or small abscesses, or it may be of a rounded nodular
elevation, which may disappear without forming either vesicle or
pustule. The points of election are around the lips, nose and
eyes, upon the mucosa inside the lips, along the line of the facial
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lymphatics running toward the submaxillary gland, and at points
where there is special friction, as under the halter, collar, saddle,
crupper, in the hollow of the heel, under the tail, on the perineum,
in the groin and axilla. They may extend more or less up the
limbs, or around the point of primary attack attended by more or
less engorgenment. When this engorgement has reached extensive
dimensions and is mixed with sanguineous extravasation it is
considered as having merged into petechial fever.

Symptoms of Coital Infection. From four to seven days after
copulation there appear fever, dullness, stiffness, anorexia, swell-
ing and heat of the lips of the vulva, a yellowish opaque dis-
charge from its lower commissure, a deep dark red blush of the
mucosa, with points of distinct infiltration and thickening, de-
veloping into vesicles and pustules. The perineum, the groin
and mamma often show an extension of the congestion and
eruption. In exceptional cases deep abscesses form and Letard
records a fatal case with extensive suppuration among the muscles
of the hind limbs and the haunch, inside the pelvis and along the
line of the aorta.

Symptoms of Nervous Lesions. The lesiouns of the brain and
spinal cord are usually secondary and often appear when the less
dangerous superficial manifestations, are tardy and indolent,
when the exudates are indurated and indisposed to soften. There
may be violent delitium, pushing of the head against the wall,
movements of the limbs as if walking or trotting, rearing, plung-
ing, striking with fore or hind feet, trismus or other muscular
spasms. More frequently there is great dullness, prostration, de-
bility, vertigo, drowsiness, amaurosis, paraplegia, general paraly-
sis, coma. If the lesion is in the spinal cord the spastic or para-
lytic symptoms are likely to be confined to the hind parts.

Fubmminant or Septicemic Form. Bigoteau describes a rapidly
fatal, septiceemic form, with sudden onset, anorexia, extreme
prostration, uncertain stumbling gait, a deep blue color and
ecchymosis of the visible mucose, violent heart action, pulse
weak and small, hurried breathing (45 per minute) temperature
102° to 106° F., often inability to rise and death from asphyxia
in from two to five days.

Diagnosis. In mild and regular cases this is easy. The attack
in rapid succession of all the young and still susceptible horses
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in a stable or locality, and the uniform coincidence of a profuse
nasal catarrh, and the formation between the branches of the
lower jaw, of a diffuse, hot, painful swelling rapidly advancing
to suppuration and discharge are virtually conclusive. Simple
catarrhs even if infective and attacking all young horses do not
cause phlegmon of the sub-maxillary lymph glands as occurs in
the great majority of cases of strangles. Glanders which is at-
tended by both nasal discharge and sub-maxillary swelling, is
slower in its onset, usually with little or no fever, has usually a
more adhesive discharge, ragged, unhealthy ulcers on the nasal
mucosa with a disposition to extend, often it shows cord-like
thickening of the lymphatics on the side of the face, and the sub-
maxillary swelling is smaller, made up of a number of small,
hard, insensible rounded. nodules which show virtually no
tendency to suppurate. (See diagnosis of glanders). In cases
of doubt it may be advisable to inoculate a Guineapig and a
white mouse. The Guineapig resists a small dose, while the
mouse forms abscess in the seat of inoculation and the dependent
lymph glands. The Guineapig is very susceptible to glanders,
and the white mouse immune. Or mallein may be used.

Prognosis. 'The mild type of strangles almost invariably termi-
nates favorably. In the irregular types with internal abscess the
prospect is grave in ratio with the size and multiplicity of the foci
and the vital importance of the organ invaded. In 15,421 cases
collected by Friedberger and Frohner, and representing the total
in a series of outbreaks, but 3 per cent. proved fatal. Much, how-
ever, depends on the special potency of the germ. Horses con-
tracting this in a particular year or from a given stable in the
same year convey the disease to others in a malignant form, while
others that contracted it in another year or a different stable
infect with the mild form only.

Prevention. In the older countries horsemen too often accept
strangles as inevitable. They expect that all horses will have it
sooner or later, and it is not worth while to guard against it.
The too absolute doctrine of the identity of the germ with the
microbe of erysipelas, puerperal fever, contagious pneumonia,
influenza, of the suppurations of the limbs and feet in sheep and
cattle, and other streptococcic infections seems to corroborate this
view. But on the other hand the absence of strangles from given
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countries like Iceland where erysipelas and its coadjutors are
common, its absence from secluded breeding farms and districts
in America, though prevailing all around them, the rapidity of its
spread when introduced in a sick colt, and the entire failure to
extend in the same way from an erysipelatous man to susceptible
young horses with which he comes in contact show that preven-
tive measures may be successfully applied for its restriction and
extinction. The conceded family resemblance of the microbes
and the experimental production, by their inoculation, of lesions
showing many points of similitude leave them still sufficiently
distinct in their pathogenesis to warrant measures for the sup-
pression of the variety which produces strangles.

Precautions for the privale owner. During the existence of
strangles in the district, exclude strange horses, asses or mules from
the farm or stable. Keep young susceptible horses from pubdlic
stables or yards (livery, feeding, training, fair, market, and above
all, dealers’ and sale stables) and even from public drinking troughs
and buckets used in common. Provide against their contact with
manure from strange or infected stables, or with pastures, fields
and wagons on which this has been put, also against the use
around the stable or on fodder of forks or other implements that
have been used for such manure. Avoid Aay or other fodder or
litter from a strange barn or one that is open to any suspicion of
infection. Avoid running water that has drained land, stables,
or yards where strange horses have been, or those open to sus-
picion. In shipping by car or other public conveyance disinfect
the latter before the animal is loaded. If a second kand wagon,
shafts, pole, harness, blanket or other object is brought on the
place or used, disinfect the same before using.

Measures for Sanitary Police. Make it compulsory to report,
under penalty for failure, all cases of strangles, or of horses with
nasal discharge, or submaxillary swelling. Forbid removal from
the stable, or secluded enclosure, of all horses, etc., suffering in this
way or which have been pronounced by the official veterinarian to
have strangles. Provide for exclusion of all other solipeds from such
stables, or from contact with or dangerous proximity to animals held
in them, also from infected yards, parks, cars, boats, etc. Close pub-
lic drinking troughs during an epizootic ; let each owner use his
own bucket. Circumstances may demand closure of public feed-
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ing stables as well.  Forbid, under penalty, sale, exposure or move-
ment on any public highway or unfenced place of any infected
(diseased or exposed ) soliped. Enjoin certificate of sanitary con-
dition of stable and stud with each animal sold. Close dealers’
stables, or forbid any sale from them until all infection has ceased
and the buildings have been thoroughly disinfected. Compel
thorough disinfection of stables, yards, cars, boats and other public
conveyances that may be open to reasonable suspicion of infection.

Immunization. An attack renders the subject immune, but
this may be early overcome by marked change of location, and
exposure to a virus of greater intensity or medified quality.
Besides the crude and reckless Russian method already referred to,
direct inoculation of the virulent praducts has been often resorted
to from the time of Gohier onward, in the different countries
of Europe. By selecting the matter from the abscesses or nasal
discharge of a mild epizodtic, and preseruing the inoculated
subjects in clean, dry, pure aired stables, on nourishing diet, and
under the best conditions of hygiene, a fair measure of immunity
was conferred with absolutely no loss. The same as after casual
cases, second attacks will sometimes be shown, but even in severe
outbreaks, of a less violent type. The pus from the abscess, or
the preceding exudate in the swelling may be simply rubbed on
the nasal mucosa, or injected subcutem in another part of the
body. In many cases there follows merely a local cellulitis, while
in others the general infection leads to the nasal discharge, with
or without the submaxillary abscess.

This method is open to the individual owner where no con-
certed effort is made to sfamp out the infection. When, however,
police measures for suppression are in force, it must be strictly
prohibitéd, or adopted only under official control, and with
absolute seclusion and thorough disinfection.

Treatment. In mild regular cases hygienic measures only are
demanded. Cleanliness, dry stalls, pure air, warmth (a sunny
exposure if available), nourishing, easily digested food, (grass,
green corn stalks, bran mashes, roots, carrots, turnips, apples,
potatoes, ensilage, scalded oats or hay) and pure water, or linseed
tea, grooming and, in cold weather, blanketing may suffice.
Rest is indispensable, though exercise may be allowed in a
sheltered or sunny field or yard in fine weather.
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Castrations and all other surgical operations are forbidden.

For costiveness or tardy action of the bowels 1, 2 or 3 ozs. of
sulphate of soda may be allowed daily in the drinking water.

To soothe the inflamed air-passages it is well to steam them
with the vapor of hot water to which has been added an antiseptic
such as oil of tar, tar, phenic acid, or creolin. This may be
placed in a bucket, and a bag with its bottom cut so as to form a
tube drawn over the bucket and nose of the horse. It may be
continued an hour or more at a time, or a nasal douche of creolin
(1:100) may be employed. In case of tardy softening of the
submaxillary swelling it may be assiduously fomented, or cov-
ered with a linseed meal or other poultice to which a little
antiseptic (carbolic acid, creolin) has been added. It may be
applied on a cotton hood having holes for eyes and ears and
furnished with ends to tie back of the ears and down the middle
of the face. If still indolent the swelling may be rybbed with
soap liniment or smeared with soft soap. or finally a cantharides
blister may be applied.

As soon as any indication of softening or fluctuation is detected
a free incision should be made to allow the exit of the pus. This
further tends to hasten the liquefaction and removal of the adja-
cent exudate. If the pus lies near to the surface, with little more
than skin to penetrate, it may be freely incised with one thrust of
the knife, but if there is intervening glandular or other tissue,
the skin only should be first incised, and the connective tissue
bored through with the finger nail, or the point of a sterilized
director, or of closed scissors. In this way the important vessels,
nerves and salivary ducts are pushed aside and troublesome bleed-
ing and salivary fistula alike avoided. :

Fever usually subsides on the opening of the abscess, but if it
fails to do so, or if it reappears from slight absorption of septic
matters it may be desirable to favor elimination by small doses of
sodium bicarbonate, ammonium chloride, or potassium nitrate.
In extreme cases a few doses of acetanilid may be given, or full
doses of quinia.

When the discharge from nose or abscess threatens to persist,
such agents as sulphur, yellow or black sulphide of antimony,
are given with bitters, but a more prompt effect can usually be
had from injections of weak solutions of creolin, cresyl, lysol,
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etc. When the cough is troublesome it may be quieted by bella-
donmna, or, in case of weakness of the heart, by digitalis.

The various complications require treatment appropriate to
their nature. Collections of pus in the nasal sinuses may de-
mand trephining and antiseptic injections. Swellings about the
throat threatening asphyxia and which cannot be relieved by
evacuation of pus may necessitate tracheotomy until suppuration
occurs. The cutaneous pustules and abscesses are dealt with by
pricking the collections and washing daily or oftener with astrin-
gent antiseptics (phenicacid and alum). Bronchitis and broncho-
pneumonia may be benefited by sinapisms applied to the sides of
the chest, the internal administration of potassium iodide, ammo-
nium chloride, sodium hyposulphite, terpene or terpinol; or by
inhalation of weak sulphur fumes, or tar vapor.

For abscesses in the bronchial or mesenteric glands, the brain,
spinal cord, or other internal organ, little can usually be done
but to sustain the patient and await the course of events. If the
abscess can be accurately located it may be aspirated and then in-
jected with an antiseptic; if in the encephalon, trephining may
be resorted to ; death is certain in such a case in the absence of
treatment.

During convalescence it is very important to avoid over-exertion
and chill, which are very liable to bring on petechial fever. Also,
to feed nourishing food, give pure air and water, and to see that
no suspension of action of howels, or kidneys threatens to shut
up toxins and waste products in the system. Aproposof impure
water Williams quotes the case of a foul stream near Bradford,
England, on the banks of which every case of strangles did badly.



CONTAGIOUS PNEUMONIA IN THE HORSE.

Synonyms. Definition. Historic notes. Accessory causes: youth, na-
tive susceptibility, inclement weather, exposed stables, nasal and bronchial
catarrh, sores as infection atria, lack of stable hygiene, crowding, underfeed-
ing, overwork, excitement, exhaustion, infection from stables, etc., conva-
lescents ; doctrine of recrudescence. Bacteriology : streptococcus pneumo-
nige contagiosee equi : pathogenic to mice, rabbits, and Guinea pigs. Cocco-
bacillus of Lignieres in early lesions. Lesions : bilateral, multiple foci, con-
gestion, consolidation, purulent, necrotic, infarction, sequestra in purulent
sacs, pleuritic effusion ; enlarged, congested liver with centres of degenera-
tion and necrosis. Congested spleen, kidneys, lymph glands and gastro-intes-
tinal mucosa. Yellow mucosese, mahogany colored muscles. Incubation, 3 to
10 days. Symptoms : staring coat, early extreme hyperthermia, accelerated
pulse and breathing, cough, icteric mucosee, anorexia, dulness, defervescence
in 3 to 5 days; convalesence in 10 days; or prostration, swollen eyelids
trembling or interrupted labored breathing, cough, nasal flow yellow,
multiple centres of percussion flatness, crepitation, riles ; urine scanty, yel-
low or reddish, albuminous, acid, alkalinity as a symptom ; throat symp-
toms, inhalation bronchitis, cardiac phenomena, swelling of legs, stupor,
trembling, staggering, vertigo, paresis. Course : duration 2 to 3 weeks, de-
fervesence. Fatal cases, toxin poisoning. Diagnosis: by age, history,
tardy infection, prostration usually less than in influenza. Prognosis : grav-
ity depends on violence of attack, susceptibility, hygiene, treatment. Mor-
tality 1 to 20 per cent. Permanent lesions from sequestra, adhesions, car-
diac, hepatic, nervous or arthritic disease. Treatment: Pure air, sunshine,
comfort, hygiene, pure water, rest, cold rectal injections, damp compresses,
hot bath, diaphoretics, expectorants, alkaline diuretics, autipyretics, heart
stimulants, derivatives, antiseptics, nerve sedatives, tonics. Prevention :
early removal, disinfection, quarantine new horses, disinfection of public
and sale yards and stables, certificates. Immunization : by a mild attack ;-
serum-therapy.

Synonyms. Ataxic or Adynamic Pneumonia; Stable or Hos-
pital Pneumonia; Pleuro-Pneumonia Contagiosa Equorum ; Con-
tagious Pleuro-Pneumonia; Bilious Pneumonia; Edematous
Puneumonia ; Brustseuche.

Definition. An infectious adynamic type of pneumonia occur-
ring in horses, asses and mules, characterized by marked hyper-
thermia ; by infiltration of lung tissue, often bloody, infarcted
or caseated and usually circumscribed ; by a deep yellow discol-
oration of the visible mucosa and other white tissues; and by
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complicating lesions of the pleura, heart, pericardium, liver,
bowels, or kidneys.

Historic Notes. 'This affection was formerly confounded with
equine influenza, and it was only in the second third of the nine-
teenth century that the differentiation was attempted. S. Prangé
describes this as a special epizootic disease in the French hussars
in 1841, Leconturier in Belgium in 1845, Seidamgrotzky in Ger-
many in 1832 (strongly emphasizing the contagion), and Diecker-
hoff in Berlin in 1883. ‘The latter showed that horses, recovered
and immune from influenza, still contracted brustseuche and per-
ished. This distinction was fully corroborated by Lustig, Cag-
nat (1884), Brun, Delamotte (1886), Jolly, Benjamin, Leclainche,
Trasbot, and others. The presence of a particulate, living, self-
multiplying cause (microbe) was recognized as the essential con-
dition of the disease (as we still recognize the necessity for such
an organism to explain rabies) though the micro-organism itself
was as yet undiscovered.

At the same time many concurrent factors had to be considered
as accessory in different cases.

Accessory Causes. Young horses often show a greater suscepti-
bility than older animals, mainly because they retain all the un-
impaired susceptibility of the colt, while old horses have already
passed through the disease and become immune. On the other
hand, in the absence of acquired immunity, the older, worn out
and debilitated animals are the most susceptible and tend to have
the disease in its worst form. Susceptibility and immunity are
therefore more important factors than mere age. Immunity usually
lasts for several years, or throughout life, yet in some animals,
or under given conditions, it is overcome much earlier. /nuclem-
ency of the weather, or special exposure of any kind, as in severe
rainstorms, or working with the feet and legs in water, may be-
come the occasion of an attack. Exposure to cold north-west
storms ( America, Atlantic Slope), or north-east (Europe), stand-
ing without blanket in a temperature at zero, confinement in
draughts of cold air between doors or windows, without clothing
and after severe exercise, weaken the whole system and increase
susceptibility. The presence of a nasal or bronchial catarrk, or of
another debilitating disease may act in the same way. The weak-
ened tissues seem to invite the entrance of the germ. Palat, Boi-
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teux and Trasbot found that horses with local sores or suppura-
tions fell readier victims than others ;—perhaps the germs entered
by the traumas ; perhaps the tone of the whole system was low-
ered, so that the resistance was lessened. .

Close, foul air, bad ventilation, imperfect sewerage, and over-
crowded stables not only contribute strongly to infection but tend
to aggravate the cases. Underfeeding and overwork act in the
same way and in this connection may be named the excitement
and exhaustion attendant ona long journey by rail. This, like
the foul, crowded stable, furnishes many more opportunities for
infection and re-infection, so that the invasion of the exposed
animal system is all but certain. Infection clings to the loading-
banks, yards, feeding stables, mangers, troughs, buckets, cars, litter,
and manure, so that young horses shipped from the west to the
Atlantic Coast States, very frequently come down with contagious
pneumonia, and contaminate the stables in which they are placed.
Peters suggests that the germ is preserved in the soi/ water, so
that after apparent subsidence it may be again brought to the
surface in time of rains or freshets, to start a new epizootic.
Convalescent horses may carry the germ for weeks, on the mucosa
or in sequestra in the lungs, and contaminate horses with which
they come in contact.

It is remarkable that the contagious pneumonia is far less dif-
fusible on the air than influenzd, so that it is much more con-
stantly the result of direct contact of a sound, with an infected
animal, or with a place or thing that the sick animal has con-
taminated. It therefore spreads much less rapidly, remains con-
fined to individual stables for a length of time, and in the ab-
sence of active interchange of horses tends to die out of its own
accord. As the infection is not generally and speedily acquired,
so immunity fails to become general, and the infection tends to
fix itself permanently in places where many strange horses con-
gregate, (market stables, sale stables, livery stables, etc.), and
the constant influx of fresh animals keeps the flame burning by
accessions of fresh fuel. In such cases it is manifest that the
germ outside the animal body either rests in a dry condition, or
lives as a saprophyte in earth or organic matter, and often loses
much of its virulence, Under such circumstances animals that
would prove readily susceptible to a virulent germ, prove non-
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receptive to this resting germ, until under some special devital-
izing influence, like exposure, exhaustion or local disease, it
finds its opportunity and the weakened system succumbs. Then,
acquiring new force through its life in the debilitated system, it
starts on a recrudescence, and an epizoétic is mistakenly supposed
to have started without a preéxisting microbian cause.

Cadeac even advocates the theory that the same germ possessed
of greater or lesser virulence, is always present in ordinary
stables and horses, and habitually causes in exposed or debili-
tated animalsan ordinary fibrinous pneumonia with no perceptible
teundency to transmission by contagion ; that, in other cases
when a considerable number of horses have their defensive
powers impaired, it gains a wide extension ; and, that in some
such cases, the germ that has been living as a comparatively
harmless saprophyte, suddenly acquires an unwonted potency,
and breaking down the barrier of partial immunity, attacksexposed
animals on a large scale and irrespective of weather perturbations,
or debilitated conditions. He quotes from Trasbot instances that
seem to support this hypothesis, which is not at all in disaccord
with the habits of bacterial life, yet we require a solid basis in
bacteriological experiment to make it unassailable.

Bacteriology. Siedamgrotzky (1882) found in the heemorrhagic
centres in the affected lung and in the pleural exudate micrococci.
Dieckerhoff (1882) and Mendelsohn (1883) found in the pleural
exudate streptococci. Chain cocci were also found by Peterlein
(1884), Perroncito (1885), Delamotte and Chantemesse (1888),
and Mosselman and Lienaux (1893). '

Schiitz (1887) found a diplococcus which he studied very fully
and this is corroborated by Lustig’s ovoid bacterium, by Cadeac’s
micrococcus and diplococcus. In Dr. V. A. Moore’s cultures, at
the N. Y. S. Veterinary College, cocci were found constantly in
pure culture, sometimes as a diplococcus, but under slightly al-
tered conditions the streptococcus form predominated. As the
difference between two, and three or more cocci in chain form is
merely a question of early or late separation of cocci which mul-

| tiply in line, the apparent discrepancies in the above observations
do not imply any real difference in the microbe. .

Inoculated in pure cultures the Schiitz diplococcus killed mice

in 24 to 48 hours with enhanced virulence of the germ. In the
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rabbits, subcutem, it usually killed in 24 to 48 hours, but some
survived ; intravenously or intratrackeally it killed more certainly
and speedily and in either case with pleural, pericardial and even
peritoneal lesions. In the Guineapig, subcutem, it caused ex-
tensive effusion, and death in two to six days with chest lesions.
In the dog it caused hyperthermia, but no marked lesion and no
mortality. In the /korse there were no infectious resultant
lesions. A pure culture thrown into the lung tissue of an old
horse at the N. Y. S. V. College, determined an extended pleuritic
adhesion and lung hepatization. Theage of this subject was op-
posed to any marked susceptibility. The apparent immunity of
the horse in Shiitz’s cases might depend on the insusceptibility
of the animals selected during or after an epizodGtic, or on the
absence of the predisposing causes so strongly insisted on by
Cadeac.

Rats, chickens and pigs proved immune.

On peptonized gelatin at 98° F., and less rapidly at ordinary
temperature, it grew as white, opaque colonies which gradually
extended and united in many cases. The gelatin was not lique-
fied. In peptonized bouillon it produces turbidity for one or two
days, after which the microbe precipitates leaving the liquid clear.
The reaction is unchanged.

It lost virulence rapidly when kept in artificial culture or at a
temperature of 122° F., and was killed by a temperature of
150° F. Yet it survived drying at moderate temperatures.
Cadeac found that the dried expectoration or blood diffused in
the inspired air produced pneumonia with certainty in solipeds.
Schiitz and Fiedaler injected pure cultures into the lung, and in
other cases into the trachea, thereby inducing pneumonia.
Twenty grammes of the culture injected into the trachea raised
the temperature 2° or 3°, but this lessened on repetition and
after four or five treatments the subject proved immune.

Ligniéres (1897) discovered his cocco-bacillus in the exudation
in the tissues in the early stages of contagious pneumonia, from
which it disappears, giving place to other bacteria, and usually
streptococcus, as the disease reaches its maximum. (See Equine
Influenza for description). His theory is that the cocco-bacillus,
which is slightly smaller than the bacillus of chicken cholera,
and appears like a diplococcus when stained, and which may not
be found after the first eight days of infectious pneumonia, is the
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starting point of disease, in this and influenza, making the sys-
tem very receptive of the streptococcus of strangles and of other
bacteria, the identity of which determines the nature of the
malady. The diplococcus or streptococcus of Schiitz in his
opinion is none other than the strangles streptococcus which, find-
ing a congenial home in the animal invaded by his cocco-bacillus,
pervades the system and determines the pathological phenomena
of contagious pneumonia.

There are certain obstacles to the unreserved acceptance of
Ligniéres’ conclusions, among the chief of which is the absence
of evidence that horses, successfully inoculated with his cocco-
bacillus in pure cultures, can infect others standing near them
with the same rapidity and certainty, as does the casual case of
influenza, or even of contagious pneumonia. The same holds true
of the supposed identity of the streptococcusand that of strangles.
Abscesses containing streptococci, were formed in the seats of
inoculation with Schiitz’s organism, but there is no evidence that
the horses suffering from such abscess affected susceptible horses
standing beside them, as do ordinary cases of strangles. The
cocco-bacillus may be a concurrent cause of contagious pneu-
monia, but we need more proof to show that it is the essential
cause, even as we need proof of the absolute identity of the
streptococcus of strangles and brustseuche.

Lesions. 'The pneumonia is far more likely to be double than
in the fibrinous form, and the area invaded, in its ratio with the
high intensity of the fever, is usually less. The consolidations
are especially common near the lower borders of the anterior parts
of the lungs. There may, however, be a number of centres in
each lung to be accounted for by the inhalation of the germ and
the starting of the morbid process at the various points on which
it falls. This, like the double character of pneumonia is therefor
in keeping with the contagiousorigin. Each centre of condensa-
tion shows a small area, hepatized, purulent or necrotic, with a
surrounding zone of dark bluish red congestion. The consoli-
dated areas are less dry and granular than in fibrinous pneumo-
nia, seeming to be largely infiltrated with a still liquid exudate
and dark blood, and thus tend to a greater tenacity, and less
friability. Black areas of infarction form in the lung, the throm-
bosis of the arteries, cutting off the free normal circulation and
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the isolated portion fills up with dark blood globules and forms a
sequestrum. In the inflammatory and still living parts the color
is lighter with, it may be, some straw colored exudate, and
always an active leucocytosis, as in other inflamed parts. When
infiltration is located near the root of the lung, it is usually at-
tached to the primary bronchi, or larger bronchia and may extend
into the upper portion or almost the entire substance of the lung.

Simple abscess is rare, yet purulent sacs containing the gangre-
nous masses Or sequestra are common.

Pleuritic areas are common over the congested and hepatized
foci, yet as these are usually circumscribed in extent, an exces-
sive hydrothorax is exceptional. Yet the pleuritic effusion may
at times become abundant. Friedberger and Frohner say seven
gallons or more. It may become purulent or even septic, exhal-
ing an offensive odor. Adhesions and fringes on the pleura are
frequent.

The Aeart and pericardium may be affected, the first showing
the pallid, soft, or parboiled appearance of high fever, with at
times fatty degeneration or petechize, and the latter congestion,
exudation, thickening, false membranes and liquid effusion.

The enlargement of the congested liver is 2 marked feature. It
frequently attains the weight of 30 pounds. It may ooze dark
blood freely from the cut surface, has usually a yellowish tinge,
and shows points of fatty degeneration or even of commencing
necrosis. The spleen is like the liver, charged with blood, and
shows an increase of pulp and even petechize or circumscribed
hzemorrhages.

The kidneys are congested, friable and petechiated.

The bronckial lympk glands and less constantly the mediastinal
and abdominal ones, are congested, pink to dark red and some-
what enlarged.

The gastric and intestinal mucosa may be congested, thickened,
haemorrhagic or ulcerated.

The white tissues generally tend to an icteric hue, and the
muscles assume a mahogany aspect.

Incubation appears to be longer than in equine influenza, vary-
ing in different cases from 3 to 10 days.

Symptoms. ‘These vary greatly in different cases, mild and
severe. Some, in the same stable with the severe cases, simply
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refuse food, are a little sluggish in work, cough, have hyper-
thermia (104° to 106° F.), respirations 20—25, pulse 60, with
conjunctiva only moderately yellow, a slightly yellowish dis-
charge from the nose, and no observable lung consolidation. The
temperature descends to normal in three to five days, the symp-
toms generally abate, and the animal may be convalescent in eight
or ten days. '

In the more severe cases there may be seen a shivering fit, or it
may pass unobserved. Then the first morbid phenomenon is usu-
ally a rapid and extreme elevation of temperature which may
reach 104° or 106° F. in a few hours. With this there is great
impairment or complete loss of appetite, and a loss of life and
energy. In some cases the depression, stupor and muscular
weakness suggest influenza but this is not the rule. Still more
rare is infiltration of the eyelids and free watering of the eyes, yet
in the absence of this, drooping of the upper eyelids is not un-
common. The respiration may be accelerated and short, from 20
to 30 per minute, and the pulse, which is usually small and weak
in spite of the fever, may rise to 50 or 70 per minute. The
breathing may be trembling or distinctly interrupted in the course
of inhalation or exhalation, short and with no interval between
inspiration and expiration. Cough may or may not be a marked
feature, heard at long intervals only in some cases and frequent
and painful in others. It is liable to be dry and husky rather
than hard, loose or gurgling. The eye and to a less extent the
nasal and buccal mucosa tend to show a yellowish shade, and
this may even at an early stage show a distinct brownish
orange, or even a dark mahogany hue. Yet dropsy of the lids
or even epiphora are uncommon. A yellowish discharge from
the nose is an almost constant feature and this may dry upintoa
yellow crust on the floor of the anterior nares and adjacent skin.
The percussion and auscultatory indications of lung consolidation
are rarely obtainable before the end of the second or third day
and when at all extensive can usually be detected on both sides.
Trasbot considers the double pneumonia as almost pathognomonic
of contagious pneumonia. When confined mainly to the lower
parts of the lungs and occurring in isolated areas, with lung tissue
still pervious to air in the intervals, it comes more nearly to being
so. Crepitation round the border of consolidated areas, is a more
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marked feature than in equal consolidations in influenza. It
often becomes inaudible again as the disease advances. Blowing
murmurs, coarse mucous riles, heart and intestinal sounds can
often be heard with unusual clearness, in unusual situations,
when an area of consolidated lung is immediately beneath. A
transient dry friction sound of commencing pleurisy is sometimes
detected over a tender intercostal area, but soon giving place to
the uniform quiet of effusion rising to a given horizontal level.
Later still there may be the creaking sound of organizing false
membranes in process of being stretched, and which is so often
confounded with crepitation. The indications of pneumothorax
(tympanitic resonance, and metallic tinkling), are rare. In ad-
vanced stages there may be tympanitic sound from the cavities of
abscesses or the sacs containing sequestra.

The urine is always scanty and high colored and may at times
prove red and hzemorrhagic. Albuminuria is usually present
when the disease is at its height, The same is true of uric acid,
which replaces the hippuric acid, in cases of high fever and com-
plete abstinence so that the products are drawn from the dis-
integrating tissues alone. The returning appetite, and the
restoration of a neutral or alkaline condition of the urine, there-
fore tend to occur simultaneously, and to mark improvement.

Great tenderness of the throat, protrusion of the nose, and
difficulty of swallowing mark the localization of the lesions on
the pharynx and larynx. It is liable to be accompanied by the
introduction of exudation and food materials into the larynx and
trachea with the occurrence of inhalation bronchitis and pul-
monary gangrene,

Symptoms of pericarditis, endocarditis and myocarditis, are
especially common in the more severe types of the disease. With
soft, weak or imperceptible pulse and tumultuous heart beats they
may be suspected, and further indications are a transient friction
sound, synchronous with the beat of the heart, intermissions,
murmurs with first or second heart sound, and an increasingly
low, distant, or muffled heart beat, as pericardial fluid accumu-
lates. Asin the case of troubles with the kidneys or liver, stock-
ing of the legs, or dropsical swellings elsewhere may appear.

Exceptionally, acute nervous symptoms may appear, due to
functional derangements caused by circulation of the toxins and
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metabolic products, or even to congestion or inflammation of the
brain or its membranes. This may occur at the outset of the
disease indicating the election of the nerve centres for the coloni-
zation of the microbe, and advancing to a rapidly fatal issue
(Friedberger and Frohner). It may set in with hepatization
(Rey), or it may coincide with pulmonary gangrene (Cadeac).
There may be merely dulness, prostration, or stupor ; or trembling,
unsteady gait, or falling; there may be rolling of the eyes,
or amaurosis, or vertigo occurring intermittently ; or there may
be epileptic attacks or paraplegia.

Course. In moderate cases the disease may last from two to
three weeks, and in well conditioned horses, with strong constitu-
tions, tends to recovery. On the third to the eighth day all the
symptoms appear better, appetite, expression, alertness, breath-
ing, pulsation and temperature. The temperature which has been
a degree, or more, higher in the afternoon than in the morning,
remains about the same from morning to night, or is even slightly
lowered ; it is lower still next morning and in two or three days
may have reached 101°, still rising a little in the afternoon. The
pulmonary exudate is usually quickly absorbed though less so
than in favorable cases of influenza. Convalescence may be
completed by the end of the third or fourth week.

In violent and fatal cases the general symptoms tend to encrease
in vioience, though the temperature may descend to 103°, and in
the final collapse to 100° or lower. In a mare presented at the
college clinic after three weeks illness and treatment elsewhere,
prostration was extreme, the head rested in the manger, the nose
discharged a fetid, glairy, frothy liquid, with grumous, bloody
debris ; breath offensive ; pulse 92, almost imperceptible ; respira-
tions 30, very labored ; nostrils widely dilated, flapping ;
temperature in vagina 103.6°, anus was open with constant in-
gress and egress of air, and a watery glairy, frothv discharge;
extensive dropsy under the sternum ; percussion and auscultation
indicated consolidation of lungs from the lower border up, crepi-
tation, creaking, and loud clucking bronchial sound. ‘The mare
survived for forty-eight hours, the temperature descending to
100.5° in the morning and rising to 102° and upward in the after-
noon. At the necropsy the right lung was consolidated through-
out, the left had pervious areas anteriorly and posteriorly ; there
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were large areas of infarction, necrosis, with encystment, casea-
tion, and lobular and perilobular exudation and hepatization.

Liver, enlarged, tense in its capsule, but soft and friable on its
cut surface, with areas of softening and necrosis. Both kidneys
congested, with pale zones of necrosis; right enlarged. Beside
the substernal exudate, there was extensive haemorrhagic exudate
between the serratus magnus and ribs. The blood, very dark,
brightened on exposure to air. )

Diagnosis :  ‘This may be based mainly on the prevalence of
the disease in the district, or the fact that the victim has come
from a long railway journey with risks of exposure, or has stood
by a horse just arrived ; on the prompt loss of appetite and sud-
den and extreme rise of temperature, without notable lung
lesions ; on the deep brownish yellow discoloration of the visible
mucose, especially that of the eye, and on the yellow discharge
from the nose, the tardiness with which successive cases follow
each other comparatively to influenza, and the absence in large
measure of the early extreme prostration of that affection. (See
table under influenza).

Prognosis varies with the progress of an epizootic, and the
youth and susceptibility of the animal together with the favorable
or unfavorable conditions of life. ‘The death rate is usually high
at the outset when the more susceptible animals are attacked, and
for the same reason, in the young that have not been previously
exposed, Old and debilitated animals with broken down con-
stitutions suffer severely, and bad hygiene contributes much to
the mortality. The deaths vary from one to twenty per cent.
But short of death, permanent injury follows in a number of
cases. Encysted sequestra remain in the lungs for months and
when liquefied and absorbed, leave fibroid masses in place of
healthy lung tissue. The fibrous organization of peribronchial
exudates, impairs respiration, and the same is true of the fibrous
development of false membrane. Thus the horse is left perma-
nently broken-winded or short-winded, or from interference with
the recurrent laryngeal nerve, laryngeal hemiplegia (roaring)
ensues. In still other cases permanent adhesions of the peri-
cardium, or insufficiency of the cardiac valves, or disease and
distortion of joints or tendons, or nervous, hepatic or renal de-
generations destroy or seriously impair the value.
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Treatment. Hygienic measures are of prime importance in
treatment. A dry, clean box stall with pure air, and genial
warmth (60°—70° F.)—in warm summer weather outdoor air—
must be secured. In cold weather a sunny outlook, and cloth-
ing—blanket, bandages, and it may be a hood—to counteract any
sensation of chill. ‘Tepid drinks, pure water changed often, lin-
seed tea, barley water, are of importance in allaying thirst,
lowering temperaturé and favoring elimination. Absolute rest is
all essential. Keeping at work after the onset of the disease is
nearly equivalent to signing the patient’s death warrant.

The high temperature at the outset of the disease seems to de-
mand antipyretics, and in times past, in Southern Europe especi-
ally, bleeding was a constant resort. But even under favorable con-
ditions this does not lower the temperature more than 1.5° F.,
and the resulting debility is such that it has been long discarded
in Germany, England and America. In cases of acute exten-
sive pulmonary congestion it is helpful in relieving the vascular
tension on the lungs and allowing the tissues to better reassert
their natural functions, in antagonism with invading microbes
and their poisons, but even this action is transient, and when it
saves life it is probably only by tiding over safely a very transient
and urgent danger.

The same decline of temperature can usually be secured by
injections of cool water into the rectum, and with the added ad-
vantage that this relaxes the bowels, and removes dried irritant
masses from the rectum and floating colon.

As in other pneumonias the application of cold to the skin is
liable to bring on a chill unless the temperature is very high.
A safer and hardly less effective method is to apply around the
chest a thin blanket or sheet wrung out of tepid water and cover
it closely with dry blankets holding these close to the skin by
elastic circingles. No part of the damp compress must be al-
lowed to remain exposed to the air under pain of causing chill.
Damp cotton wool applied next the skin tends to maintain its
contact by its own elasticity, so that it requires less care in the
elastic dry covering outside it. This moist warmth draws a free
circulation of blood to the skin, so that it is cooled and sent back
internally to cool the burning fever, without sensation of chill.
The abstraction of this large mass of blood to the skin, acts like
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bleeding in diminishing the blood-tension in the chest and allowing
the resumption of the normal vaso-motor and nutritive functions
without the dangers of venesection. The soothing action on the
skin, soothes by sympathy the infected and inflamed tissues.

A steam or hot air bath may serve a similiar purpose. Con-
joined with an aloetic laxative and aconite, I have seen this
reduce the temperature from 104.5° F. to 102.7° F. at the next
taking 18 hours later. It only once again reached 103° F. in the
subsequent course of the disease.

To secure diaphoresis, warm mashes or gruels may be freely
used. Alcoholic drinks have been freely used (the weaker wines
I to 2 qts., sherry, brandy, whiskey ¥ to 1 pint), camphorated
spirit (2—3 drs.) subcutem, ipecacuan (1 oz.), tartar emetic (2
drs.), liquor of acetate of ammonia (4 ozs.), pilocarpin (2 grs.
subcutem). If the alcoholic liquors produce a free circulation
and glow in the skin, better still if diaphoresis, they are useful
antithermics, but if they fail in this, they may do harm by
reducing the vital activities of the leucocytes, and their power
of resistance. Trasbot has had uniformly unfortunate results
with alcohol in large doses. The same objection attaches to
tartar emetic and other depressant diaphoretics, though valuable
if free diaphoresis is secured.

Constipation may be met by cold water injections, calomel (3%
to 1 dr.), pilocarpin (3 grs.), eserine (134 gr.), sodium sulphate
or other agent graduated to requirement.

An expectorant and alkaline diuretic action may be obtained
from potassium iodine (1-2drs.), ammonium chloride (2drs.),
or ammonium acetate. These not only liquify the exudate, and
facilitate expectoration, but secure elimination of toxins, ptomaines
and waste products from the blood and system. The iodide is
besides somewhat antiseptic.

In the early stages especially medicinal antithermic agents may
be called for : acetanilid (2—3 drs.), phenacetin (2-4 drs.), sul-
phate of thallin (2-3 drs.), sodium salicylate (% oz.) or in the
weaker cases, caffein—natrium salicylate (1 dr.) or quinine sul-
phate (2-3) drs.). Acetanilid will sometimes relieve dulness, and
materially improve the general condition.

In weak conditions of the heart we may resort to digitalis (10—
15 grs.), strychnia sulphate (2 grs.), strophanthus tincture (3 to
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4 drs.), caffein, oralcohol. Care must be taken not to overstimu-
late and exhaust a weak and intermittent heart.

Derivatives are often of material value from the first, in mild
cases or to succeed damp compresses in the more violent ones.
One of the best and most convenient is essential oil of mustard
and alcohol (1:12 or 20). This may be rubbed on the surface
and like mustard itself, covered with stout paper to prevent
evaporation. In the absence of this, soap liniment, or ever tinc-
ture of cantharides may be used.

The use of antiseptics has been tried with variable results.
While it is impracticable to saturate the system, safely, with suffi-
cient antiseptic to destroy the microbes in the blood and tissues,
yet when the balance of force hetween the microbian attack
and systemic defence shows little variation either way, a
slight increase on the side of the patient may serve to give it the
preponderance, and to restrict the increase of the microbes and
their products. Above all when the center of morbid activity is
largely on and near the bronchial mucosa, antiseptic inhalations
serve to hold them somewhat in check and to moderate the
amount of both microbes and toxins that enter the system at this
point. For this purpose camphor, oil of turpentine, or oil of tar
volatilized from hot water may be inhaled in a close room. Or
we may use carbolic acid, terpene, terpinol, creolin, lysol, thymol,
eucalyptol, or oil of cinnamon. The fumes of burning sulphur
diffused in the air of the room and just short of that concentra-
tion that will cause cough, suffering and headache, is an excellent
resort. ‘The sulphites, bisulphites or hyposulphites may be
given by the mouth. ’

When there are indications of encephalitis, cold to the head
and the internal exhibition of bromides, iodides, and acetanilid
may be resorted to.

During convalescence, nourishing and easily digestible food
may be given, and iron, strychnia, quinia and common salt may be
employed. If protracted or chronic cases with feetid breath and
indications of sequestra or opened vomica in the lungs these may
be continued along with one or more of the disinfectants referred
to above.

Prevention. This is much more promising than in equine in-
fluenza. ‘The extension of incubation to three days and the
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indisposition of the infection to spread beyond the stable into
which it has been brought, or the near vicinity of the diseased
animal, gives us a great relative advantage. The early, extreme
rise of temperature of the infected horses gives the opportunity
of removing these horses to a separate stable or shed, where they
can have special attendants, and the stable drainage and manure
can be kept apart, and disinfected, or spread and plowed under
by oxen. The infected stable should be emptied, the soiled hay,
litter and manure burned, and the walls, partitions, floors, ceil-
ings, and above all the mangers and racks must be thoroughly
disinfected. Lime wash with chloride of lime or mercuric
chloride will suffice. The gutters should be cleaned, washed and
drenched with mercuric chloride, followed by the whitewash.
If there is rotten wood work or filth-saturated soil these must be
effectually treated. In many stables it will be impossible to do
all this thoroughly, yet closing the empty building tightly, and
filling it with chlorine gas, or even sulphur fumes, concentrated
until they extinguish the burning sulphur, and keeping shut up
for twenty-four hours will usually suffice. Washing with a solu-
tion of formalin (1:40 or 1 per cent. of formaldehyd), or even
the evaporation of this agent by heat in the closed building is
very effective, with the serious drawback that it is very irritating
. to the lungs. It can, however, be conveniently used for the
sterilization of harness, stable implements, halters, and all
movable objects in the building.

Strange horses, such as new purchases, should be placed in
quarantine for one week in a separate stable, and not hitched up
with sound horses. If they show evidence of recent illness this
may be extended to six weeks.

For horses that have been shipped long distances, and stopped
for rest or feeding in public stables or yards, a similar quarantine
is essential. ‘This might be obviated if a system of thorough dis-
infection of such stables, yards and cars, could be enforced, be-
tween any two successive lots of horses, and if tlte latter were
accompanied by certificates of the absence of contagious pneumo-
nia and all other infectious diseases from the localities from which
they were shipped and through which they had come. Such cer-
tificates should be made by veterinary officials in the employ of
the government, which would thus become responsible for their
genuineness.
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In view of the frequent persistence of this malady in a given
stable for a great length of time, successive animals being attacked
at long intervals, and where isolation was impracticable, Beck-
mann rubbed the nasal discharges of the sick on the nasal mucosa
of the unaffected, producing the disease almost invariahly in a
mild form. The infected animals were placed in the best hy-
gienic conditions, the duration of the infection was shortened,
and the horses being rendered immune, the stable was then disin-
fected with a satisfactory result.

Schiitz, Hill, Pilz and a number of others have sought artificial
immunity, by the injection of blood serum from a horse that has
recently recovered from the malady. The results were very con-
tradictory. In some cases the disease came to a sudden end. In
other stables no new cases appeared either in those treated with
serum or in those left without treatment. In other experiments,
new cases occurred among those treated with the serum ;—in
Weishaupt'’s cases after a lapse of one or two months. This is
exactly what might be expected. If the horse supplying the
blood-serum had really recovered, and if the microbes (strepto-
cocci) had disappeared from the blood, the latter would of neces-
sity retain little of the toxins, but much more of the antitoxins,
the active production of which would be continued by the stimu-
lated leucocytes. These antitoxins would neutralize the toxins,
in case of invasion and.prevent that from reaching the maximum
of intensity that it would otherwise have reached, but would be
powerless to stimulate the leucocytes of the inoculated animal into
the habit of themselves producing antitoxins. This would act
rather as a curative than a prophylactic agent, and its value would
be spent as soon as the injected antitoxins were eliminated from
the system.

The true line of inquiry would have been, whether injection of
the toxins, which acting on the leucocytes would have stimulated
these to the habit of producing antitoxins in large amount, might
not be expected to give an immunity as lasting as that which
follows on a casual attack of the disease. Lignieres appears
to have approximated to this, in his experiments on mice
and rabbits. In horses suffering from contagious pneumonia it
lowered the temperature, but did not materially affect the result

of the attack. If we adhere to Lignieres’ own theory of causa-
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tion by cocco-bacillus and later by streptococcus or some other com-
plicating infection, we can scarcely hope that the toxins of the
streptococcus or other complicating microbe will immunize against
the cocco-bacillus or mutually against each other. If complete
protection is aimed at, the toxins of his cocco-bacillus, and of
Schiitz’s streptococcus, and of any other possible microbe which
may produce a secondary complication, ought to be employed.

At the date of this writing no satisfactory sero-therapy for this
disease has been worked out and publicly demonstrated.

INFECTIOUS STABLE BRONCHITIS. SCALMA.

Definition. An infectious inflammation, of the upper air pas-
sages and bronchia, attended by high fever, special nervous
irritability and a protracted convalescence.

Dieckerhoff gave the name scalma (rogue) to outbreaks in
given stables of an infection, showing the high temperature of
brustseuche, (104° to 107° F.) a similar incubation (6 to 7 days),
a correspondingly tardy extension from animal to animal, and
duration of the disease. The apparent differences are in the
absence of the profound dulluess, the yellowness of the mucosze,
and the yellow or rusty nasal discharge, in the ready response to
the voice or touch, the disposition to bite or kick, the spasms of
the larynx and sudden dyspncea, in certain.cases, and the paroxys-
mal cough in others. Apart from these transient respiratory
troubles the pulse and breathing are unaffected, relatively to the
elevation of temperature. Sometimes the jaws are kept in con-
stant motion, from nervousness or pharyngeal trouble.

In the absence of any conclusive bacteriological investigation,
it may be surmised that this is a form of brustseuche which has
not advanced to the same grade of destruction of red globules
and prostration of the nerve centres, the latter showing only an
excited and irritable condition.

Treatment and prevention do not differ materially from what is
required in contagious pneumonia. The irritable cough may be
soothed by inhalations of warm water vapor, with alcohol, cam-
phor, eucalyptol, or opium, or electuaries of bromides, belladonna
or stramonium, and local derivatives to the throat.

Most cases are mild and recover in a week, the cough lasting
for two weeks more.



OTHER INFECTIOUS PNEUMONIAS OF THE HORSE.

Claims have been made for infections by a variety of other
germs which it would be difficult or unreasonable to deny. In
.given conditions of the horse’s lung it may succumb to the attacks
of pathogenic microdrganisms which at other times or under
other conditions would be practically harmless. ‘Thus the round-
ended bacillus of Friedldnder is claimed by Jacquot and others to
cause one form of pneumonia in the horse as it does in man (Vol.
1, p. 216). Again Galtier and Violet have claimed a form of
pneumonia transmitted through musty or spoilt fodders and
attacking the bowels as well as the lungs (pneumo-enteritis).
Two micro-organisms are accused, a diplococcus and strepto-
coccus, which is strongly suggestive of the now familiar germ of
brustseuche.

EQUINE INFLUENZA. ADYNAMIC CATARRHAL
FEVER OF SOLIPEDS.

Synonyms. Definition. Historic notes. Equine influenza of 1872-3 ; its
indication of infection. Other evidence: through stables, cars, manure,
_ clothes, coition, inoculation Bacteriology : streptococci ; diplococci ; cocco-
bacillus, latter pathogenic to rodents, dog, cat, sheep, pig, ox, ass, pigeon,
chicken. Inoculations on horse. Present in early stages only. Uncer-
tainty. Accessory causes : chill, electric tension, high barometer, impure
air, overwork, poor feeding, season. youth, primary susceptibility, acquired
immunity. Incubation 1 to 3 days. Symptoms: Forms: sudden attack,
anorexia, profound prostration, weakness, hyperthermia epiphora, brownish
red conjunctiva, pulse, heart beats, catarrhal symptoms, thoracic, pulmon-
ary, pleuritic, cardiac, digestive, urinary, diarrhceal, ophthalmic, nervous,
rheumatoid ; complications, abortion, laminitis, strangles, contagious pneu-
monia, cerebro-spinal meningitis, etc. Lesions: inflammation of mucosa
of nose and air passages with blood unaffected ; in severe attacks, with
heart clots, or later with blood black, diffluent, red globules crenated or dis-
solved, without viscidity or rouleaux, reddish serum, and hematoidin in
masses, acid reaction, petechiee ; congestion of mouth, stomach, small in-
testines or large,—ulcers, tumid follicles, peritoneal effusion, enlarged con-
gested mesenteric glands; liver as if parboiled. with petechiz and necrosis
spleen large and gorged ; kidneysinfiltrated, mottled, petechiated, swollen ;

10 145
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may be meningeal or ophthalmic congestion ; pulmonary lesions, pleural
effusions, adhesions, infiltrations, consolidations, infarctions, sequestra.
Diagnosis ; sudden attack, great numbers attacked, marked prostration, con-
junctivitis, great hyperthermia, digestive disorder, evidence of infection.
Table comparing croupous and contagious pneumonia and influenza. Prog-
nosis. Mortality low,—high in someepizootics, in horses kept at work, un-
der bad hygiene. Treatment : good diet and hygiene, rest, shelter, stimula-
ting diuretics and diaphoretics, venesection, antipyretics, alkaline eliminants,
inhalants—water medicated, derivatives, collyria, gnarded laxatives, anti-
septics, cardiac stimulants, nerve sedatives, tonics, transfusion of blood,
normal salt solution,—technique. Prevention: quarantine difficult, yet
possible ; examples, applicability to countries, to districts, lines of restriction.

Synonyms. Epizootic Catarrh ; Catarrhal Fever; Nervous
Fever ; Epizootic ; Rheumatic Catarrh ; Cocotte ; Gastro-enteric
Epizootic ; Gastro-entero nephro-hepatitis ; Gastro-Conjunctivi-
tis ; Gastro-Hepato-meningitis ; Entero-pneumo-carditis ; Pink
eye; Epizootic Cellulitis; Typhose; Typhoid Fever; Blitz
Katarrh ; LaGrippe ; Septiceemia Hzaemorrhagica, etc.

Definition. Aninfectious fever of solipeds, of a specially low or
adynamic type, and with a tendency to localization on the respira-
tory or gastro-intestinal mucosa, on the eyes, lungs, pleura, heart,
liver, kidneys, subcutaneous connective tissue, joints, fascia,
or nervous system.

This disease was long confounded with the #nfluenza of man
and while compelled for the identification of the affection, to
retain this name in combination with the qualification equine, yet
we would prefer to discard it entirely as conveying the idea that
the illness is caused by Pfeiffer’s bacillus, which it is not. The
term fyphoid fever which is in common use in France, has been
selected to convey the impression of its two prominent features of
hyperthermia and stupor. But it isopen to the same objection
for it has been long applied to a specific disease in man having
its own bacillus which is not present in the eguine influenza.
Septicemia Hemorrhagica which has been adopted more lately,
however correct it may be as indicating the tendency of the local
lesions, has a generic meaning rather than a specific one, and
requires much more qualification to correctly designate the dis-
ease. The term adynamic catarrkal fever of solipeds has this
recoinmendation, that it expresses the prostration and debility
which is such a marked feature of the disease, its great tendency
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to become localized on mucous surfaces, and the genus of animals
that prove its victims. A better designation is still desirable and
may perhaps be reached, when the pathogenic microbe shall be
demonstrated beyond question.

Historic Notes. Among catarrhal fevers and epizo6tics of early
times it is impossible to distinguish this from widespread nasal
and bronchial catarrhs, and from contagious pneumonia (brust-
seuche), yet when the epizodtic attained a sudden and wide
extension without any direct climatic cause, the presumption isin
favor of the disease now before us. Hints are obtained from Titus
Livius of a Sicilian equine epizootic of thiskind 412 B. C. This
is corroborated by an account by Hippocrates of a similar out-
break in Greece. Later, Virgil (Georgics), Columella, Absyrtus
and Vegetius give similar hints. In 1299 in Seville horses suf-
fered with drooping head, watery eyes, beating flanks and ano-
rexia and 1000 died (Laurentius Rusius). The horses of the
French Army in Germany suffered severely in 1648 (Solleysel),
horses in England in 1688 (Short, Rutty), again in 1693 (Web-
ster, Short, Foster) and again in 1699 (Webster). In 1712
horses suffered extensively in Europe (Lancisi, Kanold) and in
1727-8 in England and Ireland (Rutty), in 1732-3 )Arbuthnot,
Gibson) and again in 1736-7 (Short). Other such equine epi-
zootics are recorded for Europe in 1729 (Low), for Ireland in
1746 and 1750-1 (Rutty, Osmer), for Europe and the British
Isles in 1760 (Bieset, Rutty, Webster), and again in 1762 (Rutty,
Webster) and 1767 (Forster), also in America (Webster), in
Europe in 1776 (Fothergill, etc.), in Europe and Asia in 1780-2
(Gluge), in England in 1798 (Wilkinson, White), in Europe and
England in 1814-15 (Heusinger, Wilkinson, Youatt), in England
in 1819, 1823 (Field) and 1827 (Brown), in Europe in 1833
(Prinz, Wilkinson, Hayes, Spooner), 1834 (Heusinger), 1835-6
(Prinz, Friedberger), 1840, 1846, 1851, 1852, 1862, 1870, 1873,
1881, 1883, 1890, 1891, 1892 (Friedberger).

In the United States as in Europe the affection hasin the main
smoldered in the large cities in ordinary years, to break out with-
out obvious cause, in given years into an advancing epizodtic
which sweeps the whole continent. Such were the great out-
breaks in Europe in 1881 to 1883, and in America in 1872-3, and
1900 to 19o1. The great recrudescence of the disease in North
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America in 1872-3 was so remarkable in its progress and limita-
tions that it seems desirable to recall its more prominent historic
features. The unquestionable demonstration of the microbe of
the affection may make such a record superfluous, but until then,
and so long as books are published which attribute the disease to
the environment, or to the soil, it is not altogether unnecessary.

PROGRESS OF EQUINE INFLUENZA OF 1872-3.

Last week of September, 1872. ‘Toronto, Ontario : (3oth) and
neighborhood.

First 2 Weeks of October. Barrie, Collingwood, Owen Sound,
Guelph, Ont. ; St. John, V. B. (13th) ; Niagara Falls, N. Y.,
(11th) ; Montreal (8), Ottawa (12th), Stratford, Brantford,
London. Can. ; Buffalo, V. Y., (14th) ; Detroit, Mick., (13th).

Third Week in October. Goodrich, Kingston, Onf., (19th) ;
Rochester (18th), Syracuse, Lockport, Canandaigua, Geneva.
Albany, (19th), Ogdensburg, (21st); New York,N. V., (21st) ;
Bangor, Me. ; Port Huron, Mich.

After Third Week in October. Quebec, Can., (28th) ; Utica,
(29th), Watertown, Oswego, Schenectady, Saratoga Springs,
Poughkeepsie (28th), Elmira, Binghamton, (28th), Jamestown,
Ithaca, (31st), Port Jervis (2g9th), Nyack, V. Y., (3oth) ; Re-
vere, (22d) ; Springfield, (23d), Worcester, (27th), Fall River,
New Bedford, Mass. ; Waterbury, (27th), Norwich, (23d), New
Haven, Hartford, Conn. ; Providence, (23d), Newport, R. /. ;
Burlington, (26th), St. Albans, I’Z. ; Concord, Nashua, Ports-
mouth, N. A. (23d) ; Bath, (28), Portland, Me. ; Philadelphia,
(26th), Harrisburg, Lancaster, York, Erie, Corry, Titusville,
(28th), Pittsburg, (29th), Pa. ; Baltimore, (25th), Afd. ; Wash-
ington, D. C., (28th) ; Norfolk, (31st), Richmond, Va. ; Cleve-
land, O. ; Chicago, (29th) Z/.

First Week of November. Kingston, N. Y., (1st) ; Rutland,
Vi, (3d) ; Meadville, (2d), Pottsville, Williamsport, (6th),
Reading, Easton, Bethlehem, Pa. ; Trenton, M. /., (2d) ; Wil-
mington, Del., (6th); Jackson, Mick., (7th) ; Milwaukee, Wis.,
Raleigh, V. C.; Charleston, S. C., (4th).

Second Week in November. Scranton, Pa., (13th) : Lynch-
burg, Va., (11th) ; Wheeling, (13th), Parkersburg, V. Va.,
Dayton, Sandusky, Toledo, O. ; Adrian, Kalamazoo, ‘(gth),
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Grand Haven, Mick. (8th) ; Davenport, /a., (14th) ; Janesville,
Green Bay, Iis. ; Louisville, Ky., (9th) ; Wilmington, V. C.,
(12th) ; Columbia, S. C. ; Savannah, Ga.

Third Week in November. Steubenville, (15th), Columbus,
(16th), Zanesville, (16th), Springfield, O. ; Indianapolis, (17th),
Fort Wayne, Lafayette, Evansville, (21st), /zd.,; Bloomington,
Galena, //l., (21st); Dubuque, Iowa City, /a., Madison,
Fond du Lac, Wis. ; St. Paul, Minn. ; Memphis, Nashville,
Chatanooga, Z7enn., Augusta, Atlanta, Ga., Helena, Fort
Smith, Ar£. ; Havana, Cuba, (20th).

In November after third Week. 'Terre Haute, Madison, /nd. ;
Peoria, Galesburg, //. ; Keokuk, Muscatine, Des Moines, /a.,
Paducah, K., Knoxville, Zenn. ; Charlotte, New Berne, NV.C.
Macon, Rome, Columbus, Ga.; Jacksonville, Lake City, Fla.,
Mobile, Montgomery, Selma, A/a. ; Natchez, Vicksburg, Miss. ;
New Orleans, (25th), La. ; Galveston, (29th), Houston, (28th),
Tex. ; Little Rock, A7k.

First Week in December. Cairo, [ll. ; Lincoln, Omaha, Ne-
braska City, MNeb., Yankton, (5th), Vermilion, Dak., Talla-
hassee, Fla.; Camden, Ark.; St. Louis, Kansas City, Mo.

Second Week in December. Quincy, ///. (8th) ; Shreveport,
La.; Hanibal, Mo.; Fort Scott, Lawrence, Leavenworth, Topeka,
Kan.

December after the Second Week. Denver, Central City, Col. ;
Cienfuegos, Cuba.

January r873. San Antonio (3d), Zex.; Cheyenne, Wyo. ;
Cimarron, (1st week), Elizabeth City, (2d week ), Alberquerque,
(4th week), V. M. ; Salt Lake City, (2d week), Corrinne, (3d
week), Ufak ; Santiago, Cuba.

February. Brownsville, (3d week), 7ex. ; Winnemucca, NVev.;
Monterey, (1st week), Mex.

March. Prescott (1st week), Tucson (2d week), Yuma (4th
week), Ariz. ; Boise City, (3d week), /da. ; Helena, (4th week),
Mont. ; Virginia City, (1st week), MNev.; Carson City, Nev. ;
Santa Barbara, Visalia, Ca/.; Guaymas, Mazatlan, Manzanillo,
Mex.

April. San Diego (1st week), Mariposa, Stockton, San José,
Oakland, Sacramento, Marysville and Shasta (2d weed), San
Francisco, Vallejo, Nevada City and Weaverville (3d week), and
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Lava Beds, Cal/. (4th week) ; Baker City (2d week), Jackson-
ville, Ore. (4th week) ; Walla Walla, Wask. (4th week); Aca-
pulco (1st week), Mex.

May. Eugene City, (3d week), Dallas and Portland, Ore.
(4th week) ; Olympia, Wash.

June. Seattle, Wask. (3d week).

July. Guatemala City, Guatemala (2d week), Victoria, B. C.

August. La Union, San Salvador (1st).

Among the deductions from this record are:

1. The affection advanced gradually from Toronto over the
whole continent of North America, where horses are kept, taking
full ten months to accomplish this. Nothing checked its advance,
over lowland and highland, swamp and arid land, in summer as
in winter, with a temperature at 0° or at 100° F., in country
pasture or in city street or stable, idle or overworked, on all kinds
of soils and geological formations, under all successive conditions
of meteoric and terrestrial electricity, in all conditions of the
air—pure, impure, dense, light, moist and dry. No one con-
dition of the environment operating on the animal system, can
be conceived of, that could advance asthis disease did from place to
place in regular sequence for this length of time.

2d. The rapidity of its progress was manifestly subordinate to
the activity of the movement of the equine races from points al-
ready infected. Its most rapid advance was along the lines of
railway while the back districts shut out from railway traffic were
much later in being invaded. The larger cities situated on the
through railroad routes suffered earlier than the smaller places on
the same lines. The outbreak was several days earlier in
Montreal than in the nearer and smaller cities of Kingston,
Ottawa, Belleville, Port Hope, Peterboro, Stratford, Brantford,
Guelph, London and Owen Sound. The important port of St.
John, N. B., suffered two weeks earlier than Quebec. Along the
N. Y. Central and Erie Railways, etc., Boston and New York
suffered nearly a week earlier than Utica, Poughkeepsie, Bing-
hampton, Elmira, and Jamestown, while the smaller places like
Kingston, Nyack, Ithaca, etc., were later still. In Baltimore the
disease was seen a day earlier than in Philadelphia, and in these
cities and Washington over a fortnight before it was seen in
Scranton, Pa. So it was almost everywhere and in these large
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cities the outbreak could in nearly every case be traced to horses
just arrived from a pre-existing centre of infection. In Detroit,
Syracuse and Chicago it spread first in stables that had just re-
ceived Canadian horses, in Ithaca in one which had received
horses from an infected centre in Northern New York and in
Pittsburg and Washington in stables that had just admitted horses
from infected New York.

3d. It advanced with much greater rapidity eastward than
westward, being in the line of greatest horse traffic, the animals
being mainly raised and fitted in the West and shipped in large
numbers to the great cities near the Atlantic seaboard.

4th. In the absence of this active railway traffic in horses, the
advance was most rapid through other lines. In Pa., in a number
of valleys opening to the south, the disease reversed its general
direction, and extended northward up these valleys. In Lehigh
Co., Pa., it followed the course of the canal, being carried by
horses and mules employed on the towpath. In Davidson and
Sumner Cos., Tenn., it followed the track of a circus whitch came
through an infected locality. It reached the Pacific coast at
Santa Barbara (not at the railway terminus at San Francisco)
having followed a mule stage route in the absence of an active,
westward progress of horses by rail.

sth. The affection failed to overstep any serious gap over
which there was no movement of equine animals. It prevailed
in Victoria, B. C., in July, but, owing to a strict quarantine on
horses and mules, it failed to reach Vancouver Island. It ravaged
New Brunswick and Nova Scotia in November but failed to reach
Prince Edward Island which was then ice bound and shut off
from all traffic with the mainland. It ravaged Cuba to which it
was brought by American horses landed at Havana, but no other
West Indian island was attacked. Its southward course was
finally arrested at Central America, where horses are few and
horse traffic nearly unknown.

Every fact in connection with its eruption and progress agrees
perfectly with the hypothesis of transmission by contagion alone,
and taken altogether the history excludes all other causes from
being anything more than accessory. Before the days of modern
bacteriology we had ample proof that glanders, rabies, sheep-pox,
lung plague, and Rinderpest were due to contagion alone as an
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essential cause, and so now we have the same evidence concerning
equine influenza.

Other testimonies to Contagion. ‘Trasbot says the virulence is
‘“almost equal to that of Rinderpest or aphthous fever,”’ and
adds ‘‘all practitioners have become assured that the bringing of
an affected animal into a stable constantly introduces the malady
to the others.”’ Cadeac says ‘‘the diseased or infected animals
are the main channel of propagation of the malady’’ and again
the disease is ‘‘essentially infectious.”’ Friedberger and Frohner
are more definite—‘‘influenza which is as highly infectious as
any other disease can be produced only by infection.”” Cadeac
implies nearly as much in saying: ‘‘in all the epizootics that
have invaded Paris, the disease has been carried into the four
quarters of France by horses bought in this city. In most
regiments the malady shows itself after the arrival of horses from
remounts where it was prevailing. At Sibourne it is through
horses from St. Jean d’ Angely. At Lyons it is by a horse from
Can. At Bourges the source was not traced but it spread from
the garrison to the whole surrounding country. The Omnibus
stables in the Rue d’Ulin were invaded when a horse was intro-
duced from Clichy where influenza raged.”’

Stables are fruitful sources of infection hence dealers’ horses
and horses travelling from place to place have long been objects
of just suspicion (Trasbot, etc.).

Cars are often infected, and spread the disease widely. (Poucet,
Salle, Trasbot, etc.).

Manure is especially dangerous. Trasbot gives a number of
cases of the infection of farms, by the manure taken from the
Alfort Veterinary College, and other infected stables in Paris.
Friedberger conveyed the disease experimentally in the manure.

The conveyance of the virus on the clothes of attendants has
been alleged by Friedberger and Frohner, and considering that
it has been noted to pass over intervals of about half a mile with-
out the intervention of any horse, it must have been wafted on
the air, or conveyed on the surface of man or non-equine beast.

Jensen and Clark allege that the contagium may be conveyed
to mares by coition, for months after the stallion has shown all
outward signs of recovery. This would be entirely in keeping
with the analogous fact in swine plague.
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Inoculation. Experimental inoculations have transmitted the
disease with difficulty and uncertainty. Those of Hertwig,
Nocard, Arloing, Labat, Friedberger, Trasbot, Pasteur and others
came to naught. Even the transfusion of the blood of the sick,
proved as harmless as the inoculation of the serous exudate. A
probable explanation is found in the extreme diffusibility of the
germ of equine influenza, which spreads over a city or county in
a few days, attacking practically all equine animals. Inoculation
is necessarily made at the time of the prevalence of influenza and
at such a time all horses in a wide area are likely to be suffering
from the affection. Those that are unaffected and therefore ap-
parently available for experiment, are the immune animals. If
they were susceptible the probability is that they would speedily
show thedisease through infection drawn from another source than
the inoculation. If the inoculated animal failed to contract the dis-
ease, and yet very shortly afterward became infected by simple
exposure, there would be some hasis for alleging that inoculation
was always inoperative. Dieckerhoff, on the other hand, transmit-
ted the disease to healthy horses by subcutaneous and intravenous
inoculation of the blood of the sick, and the same seems to be
true of inoculations of the cultures of the cocco-bacillus by
Lignieres.

Bacteriology. Our knowledge of the bacteria of equine influenza
is as yet very imperfect and uncertain. Galtier and Violet found
streptococci and diplococci in the blood and tissues of cases show-
ing intestinal lesions, and held that they were derived from musty
fodder. Injections of infusions of such fodder into the trachea
of the horse produced broncho-pneumonia, double pleuro-pneu-
monia, and at times intestinal or meningeal congestion. But
there is no proof that the malady so caused, passed with the cer-
tainty and rapidity of equine influenza from horse to horse in the
same stable.

The cocco-bacillus found by Lignieres in the blood and exudate
of the patients has more plausible claims to being the specific
germ. This is an ovoid bacterium, somewhat smaller than that
of chicken cholera, and like it pigmented at the poles and clear
in the central part, a characteristic feature of the group of Pas-
teurella of Trevisan. This group includes the non-motile germs
of swine plague, the septiceemic pneumo-enteritis of sheep, wilde-
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seuche, and septiceemia of rabbits and chickens, as well as that
of fowl cholera ; all stain easily in gentian violet and fuchsin,
and all cause some form of haemorrhagic septiceemia. The germ
is aerobic and grows best in peptonized bouillon to which a little
serum has been added. It forms, in peptonized gelatin, round

- colonies, at first transparent and later opaque or milky, and
without liquefaction. The cultures when inoculated subcutane-
ously proved fatal to Guinea pig, rabbit, rat, mouse, dog, cat,
sheep, pig, ox, ass, pigeon and chicken.

Intravenous inoculation on the horse of 1 to 2 cc. of the cul-
ture kills in a few hours, the temperature having risen to 104° F.,
the mucosz acquire a dull brown tint, the eyes are swollen and
weeping, enteritic colics appear, the limbs may swell and there
may be painful arthritis and jaundice. At the necropsy the
blood is black and incoagulable, the muscles as if parboiled, the
liver a deep violet, the intestinal mucosa congested, a yellowish
or reddish effusion in the pericardium and numerous petechiz on
the serosze.

Subcutaneous inoculation causes an enormous inflammatory
cedema resulting in a sanguinolent abscess, in case the subject
survives. There are also hyperthermia (106° F.), dullness,
stupor, weakness, staggering, and congested, swollen, weeping
eyes.

Intratracheal injection is harmless to the horse.

Lignieres finds his cocco-bacillus in the expectoration at the
outset and in the nasal and guttural forms of the disease later,
but not in the blood nor lungs after death, as it is then replaced
by streptococci, the great reproduction of which is favored by
its presence. In ordinary cases of equine influenza it is often
impossible to find the cocco-bacillus in the lung or other organs
after an illness of 8, 10 or 15 days. (Lignieres).

Lignieres appears to have omitted the obvious test of the in-
fection of other horses in the same stable, from the cases pro-
duced by his experimental cultures, so that we must still call for
more confirmatory proof. Cadeac, indeed, assures us that cul-
tures of cocco-bacilli taken from cases of equine influenza, are
often innocuous. Deadly as the germ cultures of Lignieres
prove, they appear to lack that element of extreme infectiousness
shown by equine influenza when the susceptible animals come
into proximity with the sick.
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Accessory Causes. ‘The recognition of the one essential cause
in the microbian invasion, need not exclude as accessory factors
the many unwholesome conditions which have long been
recognized as contributing to the severity of epizootics. As the
seed requires the rich field, the rain and sunshine to bring it to
an abundant harvest so the microbe of equine influenza flourishes
best where the conditions are most favorable and the antagonisms
least.

The ckill which comes from a sudden extreme fall of tempera-
ture, or the standing in a cold draught when wet or perspiring,
lays the system open to this as to other microbian invasions.

The electric tension preceding a thunderstorm, to which many of
the lower animals are excessively susceptible equally prepares the
system to succumb to the germs. It may here be noted that Sep-
tember, 1872, the last days of which witnessed the start of the
great epizootic, had no less than eleven thunderstorms, while in
September of the previous year there were but two in the vicinity
of Toronto. It is just possible that the great and frequent
electric tension, lowered the animal vitality, allowing a violent
invasion by the hitherto slumbering germ, and gave to the latter
that encreased potency which sent it forth on that year of almost
unparalleled epizoétic record.

The kigh barometer and low dew point similarly affect the ani-
mal economy and encrease receptivity to disease. Rain fell at
Toronto 16 days in September, 1872, and but 8days in September,
1871.

Impurilties in the air whether originating in volcanic eruptions,
telluric emanations, close, filthy overcrowded buildings or com-
partments or large collections of decomposing organic matter,
impair the animal vigor and lay the system open to a more
violent attack. For this among other reasons epizootics of
equine influenza are nearly always more deadly in the closely
packed city stables than in the pure country air.

Overwork and poor irregular feeding and watering pave the
way for debility, prostration and severe invasion.

Sudden vicissitudes of temperature, which are so common in
spring and autumn, associated as they are with the skedding and
growth of the coat, materially encrease susceptibility and sometimes
determine an encreased severity in the attack.
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Youth has its influence, even if it means only that the system
that has never before been exposed to the poison, retains all its
native susceptibility, and has none of that acquired immunity
which comes from a previous exposure to the virus and successful
resistance.

Acquired immunity must of course be reckoned with. Aftera
non-fatal attack this is usually to be relied on for several years or
even for the rest of the lifetime, yet it varies with the individual
animals, and, under the baleful combination of a specially potent
germ and strongly conducive accessory causes, it may be-
come worn out in a year. Yet the older horses can always be
trusted to show a large measure of this immunity, so that in the
absence of extraordinary epizodtics it is mainly the young that
suffer, and it is only when a country has had no general invasion
for a length of time, or when the germ has acquired an unusual
pathogenic potency, or when these two conditions coujoin, that the
invasion of the equine population becomes nniversal, as it virtually
was in the United States and Canada in 1872-3. Under other
circumstances the germ, temporarily shorn of its power, lingers
in city and dealers stables, biding its time until circumstances
become more favorable for a new general outbreak.

Immunity largely explains the comparative mildness of the
last cases in any particular locality. The more susceptible ani-
mals are attacked first and most severely, while the partially
intmune ones, which for a time resist, throw off the disease with
greater readiness. The explanation has been sought in a lessen-
ing potency of the germ, but though this may hold true of some
cases, it manifestly does not apply when slight lingering cases
only are left in one locality, and the disease is advancing over the
neighboring state with all its original force and vigor.

Incubation. This appears to vary within certain limits. When
during an epizoGtic a sick horse is brought into a new locality and
stable, other cases usually develop in from one to three days.
Trasbot gives examples of one day, Salle, Cadeac and others of
two, others claim four, seven and even, exceptionally, fifteen
days. One reason for an apparently prolonged incubation may
be found in the seclusion of the germs in the alimentary canal, so
that they escape only when passed with the faeces. The patho-
genic potency of individual germs, and the varying susceptibility
of the animals exposed must also be taken into account.
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Symptoms. Equine influenza is liable to show a special pre-
dilection for a given set of organs in different epizootics, so that
we find descriptions of the different forms as independent types or
even separate diseases: as the cafarrhal form, thoracic form,
abdominal form, bilious form, nervous form, pink eve, infectious
cellulitis, and rheumatic influenza. ‘These forms may, however,
appear in different subjects in the same epizootic, and when they
are not due to complications, may be looked on as a concentra-
tion of the morbid processes on one class of organs rather than
another.

Initial pathognomonic symptoms. Certain prominent and strik-
ing symptoms are so constantly present in the earlier part of the
disease that they may be held as virtually diagnostic. These are
the suddenness of attack, the anorexia, the profound early
prostration and weakness, the kigh lemperature, the swelling and
walering of the eyes, and the specially brownisk red coloration of
the conjunctiva and other visible mucose. The attack may come
on with almost lightning rapidity. The animal which yesterday,
or it may be but an hour or two ago, appeared to be in the most
vigorous health and spirits, is found with pendant head, resting
perhaps on the manger, ears drooping, eyelids swollen and half
closed, epiphora, conjunctiva of a brownish red or violet, lips
loose and drooping, and one or two legs partially flexed, while
the body is balanced on the others. The patient is indisposed to
move, and when compelled to walk may sway and stagger from
nervous and muscular weakness. The arched back, cracking
limbs, and their stiff, rigid movement further indicate the suffering
in muscles or joints or both. Appetite is greatly impaired or lost,
thirst marked, and hyperthermia 102° to 105° or upward. Sneez-
ing, cough or symptoms of some other special localization may be
present, but the above occurring in a number of horses at once,
without appreciable climatic cause, when one or two new horses
have been very recently acquired, or when influenza has been
prevailing in the vicinity or in a neighboring place, will usually
stamp the nature of the attack.

Cadeac considers the sudden attack, high fever, and profound
nervous prostration and stupor as the manifestations of the un-
complicated disease, while the localizations in the lungs, bronchia,
pleura, liver, bowels, etc., are indications of complications by
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germs of other diseases, which find the debilitated influenza sys-
tem especially open to attack. The fever which always sets in
early may be little above the normal in mild cases, and may
reach 107° or 108° F. in the more severe ones. It may last thus
for five or six days and then rather suddenly descend to near the
normal. In other cases it descends a little daily, the lowest
temperature for the day being seen in the morning. Shivering
is often non existent or passes unperceived.

The pulse does not usually encrease in ratio with the tempera-
ture. It may be at first only 40 or 50 per minute, though later,
and especially with extensive disease of important organs, it may
reach 60, 70, 80 or-even 100. It usually lacks in firmness and
force, even when the heart beats forcibly, being soft, somewhat
compressible, and often irregular in successive beats, the weakest
corresponding to the last part of the inspiratory act, or when
the lungs are full and the heart compressed. The Aear? impulse
behind the left elbow is usually forcible and may show variation
in rhythm or even intermissions.

Mild catarrkal symptoms of the nose and throat are usually
present, the discharge being at first serous and later muco-puru-
lent. As a rule this is complicated with more or less bronchitis,
but this does not indicate anything serious. Acceleration of the
breathing, sneezing, and cough are present. Cough may be at
first nervous, -husky and paroxysmal, but later as the discharge
is established it assumes a looser, mucous character. It is liable
to be roused by excitement, by drinking cold water, by inhalation
of dust, or by giving medicine. In connection with these symp-
toms there are some indications that the digestive organs are
involved. The pharyngeal and sub-maxillary glands may be
swollen and tender. If the subject has been seized just after a
full meal, there may be slight tympany, and in any case, the
faeces are passed in small balls, a few at a time, hard and ‘with a
baked or glistening surface. These may have an unusually strong
or heavy odor, and laxatives are liable to act with dangerous
energy. The urine isscanty and high colored, sometimes icteric.

In such mild attacks, which constitute the majority, improve-
ment may be noted as early as the fourth day, and a prompt re-
covery follows.
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With extensive tkoracic lesions, the symptoms are much more
severe and the danger greatly enhanced. ‘These may occur in
any patient, but there appears to be a special predisposition in
the young and still very susceptible animals, in those crowded
together in close, badly aired buildings, in the over-worked,
poorly fed or in any way debilitated subject, and in horses that
have been especially excited and exposed,-as by railway travel.

In exceptional cases congestion of the lungs may be so acute as
to lead to speedy death, and the objective symptoms do not differ
greatly from those of ordinary cases of this condition, if we ex-
cept the very high temperature in influenza, associated as it is
with the fact of the epizodtic prevalence of the disease.

In pneumonic cases the lesions are usually double and have a
tendency to develop toward the lower borders of the lungs, just
behind the elbow or farther back, and less frequently in the
centre of the organ. It may be impossible to detect crepitation,
but sounds of distant organs (heart-beats, bronchial blowing, in-
testinal rumbling) are heard with unwonted clearness over the
consolidated parts. A mucous rile can usually be detected be-
hind the shoulder blade, along the line of the larger bronchia.
Percussion sounds may be indefinite, as the area of consolidated
lung is usually small in ratio with the hyperthermia. The area
of flatness in ordinary fibrinous pneumonia is usually much
greater with a high fever, and if the lesions are on one side only,
right or left, it is still more suggestive. The crepitation too in
pneumonia is significant. When the pulmonary lesions are ex-
tensive by reason of cedema, a marked infiltration may often be
noted on the lower surface of the trunk or in the limbs as well.

Pleuritic symptoms may show in the same connection. The
breathing becomes more hurried and shorter, friction sound may
be heard but it is very transient and soon superseded by an abso-
lute flatness on percussion, rising to a definite horizontal line,
representing the boundary of the effusion in the lower third or half
of the chest, and usually rising to the same height on both sides.
Tenderness of the intercostal spaces may or may not be present.
As the disease advances creaking sounds may be heard from the
stretching of the consolidated false membranes. The combination
of double pleuro-pneumonia constitutes a very fatal type of the
disease.

The symptoms of pericarditis and of cardiac disorder usually
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accompany those of pleurisy. The tumultuous heart-beats, often
associated with soft, weak or even rapid pulse, and later, a dead-
ening or muffling of heart sounds, as in hydropericardium are
characteristic when present. With endocarditis the early tumult-
uous heart-beats, with small weak pulse, irregular and sometimes
intermittent, become complicated by a blowing or hissing murmur
with the first heart-sound. In such cases clots of blood are liable
to form in connection with the valves, and may cause sudden and
early death. When the heart is involved the tendency to exten-
sive infiltration of limbs and lower aspect of the trunk is much
enhanced. (See diagnosis for table of phenomena in influenza,
fibrinous pneumonia and contagious pneumonia respectively).

Symptoms of digestive disorder are usually in evidence. Even
in the thoracic forms the mouth is dry, hot, and has an offensive
odor ; the tongue coated above, has often red margins and tip;
it may even be yellowish ; the gums may be swollen and dark
red or violet especially around the incisors ; mastication may be
slow and unwilling ; the pharynx may be swollen, the pharyngeal
and submaxillary lymph glands may be tumid and tender, and
swallowing may be difficult.

Congestions of the stomach and intestines are indicated by in-
appetence, sometimes flatulence, passage of flatus, constipation
with small, round, mucous-coated balls passed in small numbers,
and by slight transient colics, pawing, looking at the flanks, and
retraction of the abdomen. The retention of bile and destruction
of blood elements are indicated in a deeper yellow of the con-
junctiva and visible mucosz, and in a yellow, brown or red color
of the urine. There may be tenderness of the abdomen, but this,
like the colics, is moderate, the senses being blunted by the
attendant stupor which is usually even greater than in the
thoracic forms. Urination may become frequent with straining,
and the urine may become turbid, opaque, with flocculi of cystic
epithelium and mucus, and even albumen. In from three to five
days diarrhcea supervenes, the feeces becoming soft, pulpy, watery,
glairy or bloody, and escaping through a permanently dilated
sphincter. 'The diarrhceea may alternate with periods of torpor or
complete inactivity, otherwise tenesmus of the rectum is marked.
The exposed rectal mucosa is congested, of a deep red or
it may be of a dark violet hue. Eversion is not unknown.
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In the worst cases death may ensue by the third or fourth day,
but in others the diarrhcea is critical and heralds an improvement
which goes-on to a speedy recovery. In still other cases the
bowel troubles continue, the fever does not give way and the pri-
vation of food and rapid metamorphosis of tissue produce steady
emaciation and fatal marasmus.

A striking feature of the gastro-intestinal disease is the extra- .
ordinary susceptibility to laxatives. So much is this the case
that I have known of two drachms of aloes proving fatal by super-
purgation in a large, mature Percheron horse. It is never safe to
use laxatives in equine influenza until one has ascertained whether
in the special form of the epizootic in question the gastro-intestinal
organs are or are not especially involved.

Disorders of the eye are so common or constant as to have pro-
cured for certain epizoGtics the name of pink-eye. 'They set in
suddenly, and equally in both eyes, with infiltration of the lids
and particularly of the mucosa which is of a more or less deep
red, and may bulge between the margins of the eyelids, (che-
mosis). The flow of tears is profuse, seropurulent matter ac-
cumulates at the canthi and in the lachrymal sacs, vision is im-
paired and there is intolerance of light. The cornea becomes
bluish, cloudy or milky white, with a red zone around its margin
and, above all, on the adjacent sclerotic. In some cases the
aqueous humor becomes turbid or flocculent, and the iris changes
its clear, healthy dark lustre for a dull brown or yellow tint.
The tension of the globe may be materially encreased. They are
readily distinguished from recurrent ophthalmia by the attendant
weakness, stupor and hyperthermia, and by their non-recurrence
in case the patient survives.

The nervous symptoms are especially manifest in the sudden
seizure, great prostration, extreme weakness, profound stupor or
lassitude, the staggering gait, in bad cases, insensibility to voice,
slap or, it may be, even to the whip, the rigidity of the loins,
their insensibility to pinching, the difficulty of turning in a short
circle, or of backing. The high fever, disproportionate to the ap-
preciable local lesions, and its sudden improvement at the critical
period, the excessive weariness and the disposition to lie down
contrary to the habit of other inflammatory chest diseases are
further indications.

11
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This may go on to coma, there may be more or less complete
anorexia, muscular trembling, paresis, especially of the hind
limbs, or delirious manifestations indicating meningitis.

Rheumaltoid atlacks of the muscles and joints usually appear in
the advanced stages of the disease, but may appear earlier. They
may occur in any latitude but seem to be especially common in
cold, damp, inclement northern regions, and at seasons when
climatic vicissitudes are sudden and extreme. These may appear
suddenly and disappear with equal rapidity, or they may last fora
time during and even after an apparent recovery in other respects.
When the joints are involved they usually become engorged with
exudates in the synovial membranes.

Lameness in either fore or hind limb may assume an intermit-
tent type developed by exercise and subsiding with rest, evidently
bespeaking local arterial embolism, and in such cases it is likely
to persist for months.

A tendency to fransudations and dropsical effusions is common
in severe cases, showing especially in the filling of the legs, but
in certain epizootics, these become strikingly prevalent and have
secured for such a special name (epizootic cellulitis). Apart from
the limbs these affect particularly the inferior surface of the chest
and abdomen. The swellings are not necessarily hot nor painful
nor petechiated as in petechial fever, yet they may merge into
that affection or they may become phlegmonous and develop
abscess.

Complications of many kinds are to be looked for, preguant
mares may abort ; laminitis may set in ; the microbes of strangles,
conlagious pneumonia, cerebro-spinal meningitis, septicemia,
pyemia, etc., may take occasion to attack the debilitated system,
and thus complex diseases and manifestations are developed.

Morbid Anatomy. 'The lesions may predominate in different
organs in different subjects and successive epizodtics. It isa
protean disease and may expend its main energy on any oneof a
number of different organs or systems of organs.

In the slighter cases the lesions are often largely confined to
the anterior part of the respiratory organs. The fauces, pharynx,
larynx, guttural pouches and nasal mucosa are tumefied, congested,
red and covered with mucus, and this condition may extend
down to the bronchia, In such cases the élood is normal or may
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coagulate with undue readiness and firmness. The pharyngeal
and intermaxillary lymph glands are red and congested in their
outer zone. '

In the more severe cases the alferations in the blood are perhaps
the most constant of the morbid features. The blood is fluid and
incoagulable, or the clot is soft, difluent and black, the red
globules are crenated or broken up, and show little tendency to
adhere in rouleaux. The escaped haematoidin accumulates in
masses in the serum in crystalline forms, giving it a high stain-
ing power when a line is drawn with it on white paper. Fatty
globules alsofloat in the mass. The leucocytesare relatively very
much encreased and the red globules diminished Dieckerhoff
found 30,000 and T'rasbot 40,000 leucocytes in a cubic millimetre,

The diffluence is not constant. Blood drawn in the earlier
stages of the disease, coagulates with extraordinary firmness, in-
fluenced, doubtless, by the encrease of the leucocytes, the disin-
tegration of the blood globules, and the liberation of globulins.
This serves also to partially explain the early and sudden deaths
from coagula in the heart and large vessels, which are occasionally
met with. Such clots in the heart are often found adherent to
the valvular or ventricular endocardium which at such points
shows cloudy swelling, thickening, cell proliferation and even
encreased vascularity and granular elevations.

In advanced cases, however, the prominent features are usually
acidity, blackness, and incoagulability of the blood, its resistance
to oxygen, altered and broken down red globules, free coloring
matter, relative encrease of white cells, and, if necropsy has been
delayed, the abundance of septic microbes (cocci and bacilli).
Petechiz are abundant on the serosze especially on the pericar-
dium.

Lesions of the alimentary mucosa are very comnstant. There
may be stomatitis, with tumid follicles and even ulcers (Kowa-
lavsky). In the stomach the right sac has its mucosa thickened,
softened, red, congested, petechiated and discolored. The sum-
mits of the folds may be ulcerated (Labat). Similar lesions are
presented in the small inlestines. 'The agminated glands may
show many rounded elevations, with or without open discharging
follicles. The mucosa is covered with a mucopurulent material.
Otherwise,the small intestines, like the stomach, are usually empty.
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The large intestines present similar lesions, the nodular elevations
often representing the solitary glands, and the masses of ingesta
are likely to be dry and indurated, in the earlier stages or
semi-liquid in old standing cases. The perifoneum may be con-
gested, petechiated and at points infiltrated and usually contains
a reddish serum in variable quantity. The mesenteric glands are
more or less enlarged and congested.

The lfver shows more or less congestion as in other infectious
diseases localized in the bowels. It usually has a parboiled ap-
pearance, and yellowish gray areas of necrosis may be manifest,
or again, fatty degeneration may be present. Petechiz, and even
small blood clots may be found on or beneath the capsule. The
pancreas, and, still more, the spleen may be the seat of congestion
or engorgement but this is far from constant.

The capsule of the 4idney may be petechiated or elevated at
points by serous exudate or extravasation. The surface of the
organ and of sections show a mottling with darker and lighter
areas, and petechiae and patches of congestion may be found on
the bladder and urethra.

The nervous centres exceptionally show meningeal congestions,
and exudations, and petechiae as has been noted of other serosze.

Lesions of the eye may be confined to the mucosa, or they may
extend to the membrane of the aqueous humor, the iris, or even
the deeper structures.

Other lesions such as lammzlzs, bursitis, arthritis, like those
attendant on adortion need no special description.

When pulmonary lesions are extensive, the bronchial mucosa
is not only softened, opaque and covered with a serous, or muco-
purulent discharge, but deeply congested and petechiated.
When the chest is opened there is usually an effusion, pale straw,
red or bloody and more abundant than in contagious pneumonia.
False membranes may exist and show a blackish tint from ex-
travasated blood. The lung fails to collapse and shows on the
surface and throughout its substance petechise and small black
infarctions. In some instances the whole lung is blood gorged,
black, almost jelly like, as in acute congestion. In others these
are limited infiltrations, concentrated especially in the anterior
and lower parts, and almost invariably affecting both right and
left lungs. The infiltration is circumscribed in area in compari-
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son with the attendant fever and constitutional disturbance,
resembling in this respect, the lesions of contagious pneumonia.
It differs however in having a greater tendency to liquid infiltra-
tion of the connective tissue, and but for the lack of such tissues
in the horse’s lung it would tend to approximate to the lesions of
the lung plague in cattle. It shows a distinct thickening of the
interlobular septa, a tendency to extension to the pleura, and
to issue in pleural and sub-pleural infiltration, and to a more
copious effusion into the pleural cavity than in either fibrinous or
contagious pneumonia. The lung tissue may be granular and
hepatized, but far more frequently it is only splenized, the lung
being the seat of a bloody infiltration, yet retaining much of its
elasticity and coherence. Portions may be infarcted and black
and large areas may have a pale or par-boiled appearance, and
gangrene is by no means uncommon.

Diagnosis. 'This is based largely on the suddenness of the
attack, itsepizootic character, the numbers attacked in rapid suc-
cession, and over a large area as contrasted with contagious
pneumonia, the sudden and extreme prostration and weakness,
the swelling, watering and discoloration of the eyes, the mildness
of the average case, the congestion of the upper air passages, and
in the mild cases a comparative immunity of the lungs, the irri-
tability or congestion of the gastro-intestinal mucosa, and the his-
tory of the case :—the arrival of the infected horses within a few
days from an infected place or coming through infected channels,
or the attack of new arrivals in a previously infected stable, or
the known advance of the disease towards the place where the
patients are, will usually serve to mark the true nature of the
affection.

Asa help to correct diagnosis we give below some of the promi-
nent conditions and phenomena of the threeforms of lung disease
known as fibrinous pneumonia, contagious pneumonia, and the
pneumonia of equine influenza :
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Pneumonia :

Contagious, of Egquine
Animals. 7

Pneumonia:

of Eguine Influenza.

From climatic vicissi- Slow succession of cases Rapidsuccession of
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Pneumonia:
Croupous Fibrinous.
tude, etc.
Attacks e ani-
mals only, and all at
once .o

Prevails in inclement
seasons, spring, au-
tumn, (Winter).

Rigor may be late : after
exudation has com-
menced

Sets in slowly or with
ncnite con eotilon; ap-

tite and pulse vary
ﬁth inﬂaml:nnﬁon-__

Nasal discharge, watery
or rusty, later muco-
purulent . ..

KEye pink, dark red_____

Temperature rises with
inflammation .__.___.

Swelling of limbs rare__

Crepitation more con-
stant around the exu-
dation _____ .ceee o

Exudation SHepatin-
tion) in lung, lower,
posterior, anterior, or
central, usually undi-
vided area _ ...

If pleurisy effusion may
be copious_ ... ____

in the same stable,

irrespective of climate

Any season : worse in in-
clement season ._____

Infection from close

proximity, contact,

stall, manger, rack,
bucket, trough, etc.:
Spread slow _________
Carried in manure, on
harness, wagons,
clothes, etc. _____....
Incubation 3-10 days.._.
Rigor early and well
marked, before exuda-
tion ____
Sets in slowly, cough,
dulness, impaired a;
petite, pulse rapid,
prostration slight ____
Nasal discharge, yellow.

Eye yellow, rarely swol-
len or watery

Tem; ture rises early
and extremely, before
exudation, 104°-107°.

Limbs swell rarely._....

Rheumatoid arthritis
may follow ._________
Crepitation less constant
around the exudation_

anterior border, of
lung; often in small
isolated areas or
around bronchia ; less
blood engorgement
than in fibrinous pneu-
monia _________._____
Pleural effusion infre-
quent, or limited,
though pleurisy is
common. .

cases in the same
stable or locality, irre-
spective of climate or
exposure ______.______
Any season: worse in
inclement season..____

Infection spreads widel
and rapidly throu
the air. Spread rapid
and often general ____

Carried in manure, on
harness, wagons,
clothes, etc. _______..

Incubation, 1-2 days.._.

Rigor not always well
marked . __________

Profound nervous
tration lik e op!nm
poiaoning, agpearing
early and suddenly___

Nasal discharge, watery,
may become yellow__

Eyelids bloodshot (pink
lelye), violet, der
ue, swollen, watery,
closed ______________
Temperature rises early
and extremely, in
some hours 104°-107°.
Li;nba often swell great-
}
Rheumatoid arthritis
may set in; often in
advanced stage_____ —
Crepitation may escape
recognition __________

‘Exudate affects lower or Exudate less granular

than in pneumonia ;
forms in or gravitates
to lower part of lung.
Congestion passive.__

Pleural effusion frequent
and abundant____.____
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Pneumonia: Pneumonia : Pneumonia:
Croupous Fibrinous. Contagions, of Egquine of Equine Influenza.
Ansmals.

Abscess not infrequent_ Abecessrare ___________ Abscess not infrequent..
Pulmonary gangrene in- Pulmonary gangrene Infarctions, sequestra,
frequent ___ ________  andsequestra frequent and cavities not un-
common. . __..___

Pericarditis infrequent__ Pericarditis frequent__. Pericarditis frequent___
Blood, decrease of red Less altered than in Bloodat firstclots firmly,
globules ; encrease of either of the other later becomes thick,
white, hsematoblasts, forms. Shows cocco- black, sizy, heematosis
fibrine formers and  bacilli in the earlier tardy. Reaction acid.

sodasalts ___________ stages: streptococcl
ater ____ . ______
Coagulation firm, buffy _— . Coagulum loose, bu ffy
coat . " Hm:i slight__-_‘ ______
Hepatic congestion, not Hepatic congestionh ex. c congestion ex-
Hepatitia oo . cessive, hepatitis, ne.  cossive, hammorrhagic

crotic changes _.____.  fatty degeneration ___ .

Prognosis. Mortality. As usually met with and under favor-
able conditions, equine influenza isa mild disease. In 1872 when
the disease, sweeping the continent and hardly sparing an equine
animal, might be assumed to have reached its maximum, the
actual deaths varied from 2 per cent. in country districts to 7 per
cent. in large cities. The same holds for Europe where Fried-
berger and Frohner gives 4 to 5 per cent. Friis (Denmark) 1 per
cent., Aureggio (Italy) 3 per cent., Siedamgrotzky 10 per cent.
Much depends on conditions : In horses infected in transit on a
long railroad journey it may be 100 per cent. and in fat dealer’s
horses, out of condition for active work it usually reaches a high
figure. If the patients are kept at work the complications and
mortality run very high. The same applies to debilitated ani-
mals kept in close, foul, ill-aired stables, or reduced.by exhaust-
ing or long standing diseases. The very young and the senile
suffer more than animals in middle life and vigorous condition.
Finally the partsinvaded have a controlling effect. The milder
cases affecting the upper air passages only, nearly all recover, in
those showing abdominal lesions the indications are still favorable ;
while with double pulmonary and pleural lesions the patient is
too often in a hopeless condition. Brain lesions are almost
equally redoubtable.

The actual money losses, in an epizootic of influenza, are more
in the way of the loss of work and the complete stagnation of
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trade in all departments, than in the number of deaths. Yet
even in this sense it may prove more ruinous than would a disease
having a less universal sway though far more fatal to the animals
attacked.

Treatment. A disease like this, which tends to spontaneous
and perfect recovery, needs mainly dietetic and hygienic care in
the vast majority of cases. Rest is a prime consideration in a
pure genial atmosphere. In the summer season, in the absence
of rainstorms, an open air life, at pasture isthe best. Shelter
must be had in case of storms, and in the cold season a clean,
sweet, roomy, well-aired, loose box, with a sunny exposure, is
important. Clothing, bandages, blankets and even hoods may be
required if there is any tendency to chill. Food should be laxa-
tive, cooling and of easy digestion. Bran mashes, scalded oats
or barley, ensilage, roots, potatoes, apples, fresh grass or scalded
hay may be suggested. Milk has been strongly advocated, from
twelve to fifteen quarts a day, and linseed tea as being espeeially
adapted to the irritable stomach and bowels. Food should be
given often, in small quantities so as not to destroy the appetite.

Costiveness is best met by injections of water, blood warm, or
if there is much hyperthermia, of cold water. This latter stimu-
lates the peristalsis more actively and at the same time lowers the
temperature. By unloading the large intestines it removes irri-
tants, without danger of encrease of congestion or diarrhcea.

If anything more is wanted for these mild cases, small doses of
stimulating diuretics or diaphoretics may be given. Sweet spirits
of nitre 14 oz. or liquor of acetate of ammonia 2 ozs. may be
given twice a day, the latter in the drinking water or gruel. In
the absence of these, saltpeter 4 oz, or potassium acetate 1% oz.
may be given.

In the more severe cases more active treatment is resorted to, but
in all cases one should avoid measures that tend to greatly de-
press the vital powers and especially the circulation. Heroic
treatment has been all but universally condemned and yet
Trasbot claims to have had excellent results from a moderate
venesection (2-5 gts.) in strong, muscular, well conditioned ani-
mals. The blood became more fibrinous, the general symptoms
improved and complications were far less marked. During
twenty years, in a large number of cases, it had constantly the
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same results, restoring appetite, opening the closed eye, imparting
new life, lowering temperature, and checking congestions. The
results were best in all cases when it was employed ‘early, but
they were almost equally good when later congestions set in, or
when the ordinary inflammatory localisations were advancing, and
he found the measure hurtful only when, inthe advanced stages the
animal was worn out, and destitute of all power of recuperation.

Antipyretics have been lauded and decried, and it is doubtless
best to use them with due discrimination and caution. Acetanilid,
the agent in most common use, is a powerful cardiac depressant,
and in this disease the heart is often already dangerously weak.
Yet in cases with very high temperature, seriously threatening
life, acetanilid in doses of 2 drams, repeated every second or
third hour until the temperature falls, and thereafter twice or
- thrice daily, for a day or two, may save the patient. Similarly,
where there are indications of violent headache (drooping head,
eyelids and ears, congested and watery conjunctiva, stupor or ir-
responsiveness) a dose or two of acetanilid with the same amount
of sodium bromide will often give material relief. The general suf-
fering and disorder attendant on the cephalalgia, if allowed to con-
tinue, prove a direct bar toimprovement, ard endanger complica-
tions that might otherwise be escaped. On the other hand,
there is constant danger from too large doses, or a too long con-
tinued use of acetanilid in influenza. Phenacetin may be sub-
stituted in 2 dram doses, the action being somewhat more prompt
and transient. As less dangerous than the coal tar antipyretics,
we may fall back on such agents as sodium salicylate, % to 1 oz.,
or sulphate of quinia, 20 grs.

Elimination of toxins and waste products is to be secured and
this is more safely conducted by the kidneys or skin than by the
irritable alimentary canal. Plenty of pure cold water is one of
the bestand simplest resorts. Aside from this, where there is
much hyperthermia, bicarbonate of potash or soda will serve the
various purposes of an antidote to the acid blood, an eliminant
and anantithermic. Under the same circumstances saltpeter may
be resorted to in 3 oz. doses twice daily. When, however, the
heart is weak it is better to employ ammoniacal or etherial diu-
retics :—spirits of nitrous ether 1 oz., or liquor of acetate of am-
monia, 2 to4 0zs. By combining these with extract of belladonna
and camphor a fairly standard prescription may be prepared.
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Inhalations of warm water vapor, rising from hot water or a
hot mash in a bucket, over which a bottomless bag is
drawn, while the other end receives the nose of the horse, will
greatly relieve the irritation and the cough. It can be made
even more soothing by introducing a little alcohol, eucalyptol,
menthol, camphor, poppy-heads, or other anodyne. Or the water
vapor may be set free in a close stall from a boiling tea-kettle or
a steam pipe, and an admixture of sulphurous acid made by burn-
ing a few pinches of sulphur, more or less according to the size
and closeness of the stall. If the stall is tight enough a steam
bath may be given with much profit in the early stages.

Counter-irritants applied to the throat, or, if need be, to the
breast and sides of the chest will often give material relief, acting
as derivatives and probably also by modifying the globulins in
the exudate and thus influencing the course of the disease. In
case of sore throat of a very high type it may be best to apply a
compress or poultice, or even a piece of sheepskin for a day or
two, until, by antithermics, cooling diuretics and soothing inhala-
tions, the severity of the inflammation hasabated. The common
mustard pulp made with tepid water, rubbed in, and covered by
paper, may be applied for an hour ; or the soap liniment (soap
6 ozs., camphor 3 ozs., and proof spirit, liquor ammonia and lin-
seed oil @a 1 pint) may be rubbed on repeatedly ; or a blister of
cantharides may be used.

The ophthalmia may be treated by a moist atmosphere, a few
drops twice daily of a solution of atropine beneath the lids, a
similar treatment with pyoktanin, (1: 1000), or a solution of
mercuric chloride (1 : 2000).

In case of gastro-intestinal inflammation elimination is to be
sought by 14d the usual laxative dose, supplemented if need be,
by injections. Half a pint of olive oil with 20 grs. calomel will
usually be well borne. Counter irritants may be applied to the
abdomen, and the bowels must be carefully watched and any inac-
tivity or derangement corrected. A slight diarrhcea is not to be
too hastily checked as it may serve at once to eliminate offensive
matters and subdue mucous inflammation. Solutions of flax seed,
gum, or slippery elm in the drinking water may serve a good end.

In case of cardiac weakness with intermittent or irregular
pulse, hurried breathing, and an undue contrast between the vio-
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lence of the heart action and the weakness of the pulse, circula-
tory stimulants are called for. Digitalis 10 grains twice daily,
strophanthus tincture 1% dr., strophanthin subcutem }{ grain,
caffeine 5grains, veratrine y}th grain, or strychnia 2 grains.

Nervous symptoms will exceptionally demand the application of
cold water or even ice or snow to the head, with counter-irritants
to the sides of the neck or chest, and the internal use of bromides,
iodides, chloral or other nerve sedative.

Other complications must be treated according to their indica-
tions.

As the skin becomes cooler and more moist, and the pulse
slower and fuller, a tonic and stimulating treatment may be desir-
able. Gentian 4 drs., saltpeter 4 drs., sal-ammoniac 2 drs. may
be given night and morning, or in case of great debility ammonia
carbonate may replace the sal-ammoniac. Or the gentian may be
replaced by nux vomica, and the ammoniacal preparations by
alcoholic ones.

‘When prostration becomes extreme and stimulants and bitters
appear inadequate, transfusion of blood from a healthy horse may
save the patient’s life, or a normal salt solution sterilized may
be introduced into the vein.

The first method is accomplished through a caouchouc tube
with a short tube of silver inserted in each end; the jugular
groove of each horse is washed and disinfected, and the vein
opened ; the tube disinfected with a salicylic acid solution, and
cleared out with boiled water isinserted upward into the vein of
the sound horse, and when the blood begins to flow the other end
is inserted downward into the vein of the sick one. In this way
the blood is allowed to flow from the one to the other, the finger
being kept on the pulse of the patient to detect any faltering,
which like heaving up of the head or rolling of the eyes, may be
taken to indicate undue arterial tension, or disturbed brain circu-
lation, and should be the signal for an arrest of the flow. To
effect this, pinch the tube in the centre, and wait a minute or so ;
if the symptoms subside the current may be reopened and a little
more carefully admitted, but if not the tube may be withdrawn
and the wounds pinned up.

The normal salt solution, .6 per cent., is sterilized by boiling,
and placed in a sterilized vessel where it is allowed to cool to the
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body temperature ; then a caouchouc tube furnished with a silver
tube at one end and sterilized as for transfusion of bleod, is filled
with the solution and the vessel containing the latter having been
placed at a level higher than the patient, the tube is used as a
syphon. When the liquid flows in full stream the silver tubeis
inserted downward into the jugular of the patient and theliquid
is allowed to flow in, subject to the same precautionsas regards
sudden blood tension as in the case of the transfusion of blood.

Prevention. No country appears to have attempted the abso-
lute exclusion of the ‘disease or the extinction of the germ by a
compulsory quarantine and disinfection. The nearest approach
to this is in Prussia where in the event of an outbreak of equine
influenza, the official veterinarians and police authorities must
send in reports to be published in the official papers and com-
municated to the directors of government breeding studs and to
the army authorities. We have here the germ of an effective
system of extinction, for if those in charge of government horses
in an infected country can protect them against infection, much
more could such protection be secured by putting an end to the
infection which is now allowed to remain generalized. More-
over in our great outbreak of 1872-3, when germ-potency and
all but universal susceptibility were so remarkable, effective
quarantine showed the most signal successses, in the resulting
immunity of Vancouver’s Island, Prince Edward Island, the
whole of the West Indies except Cuba, Central and South
America, and isolated districts in Mexico.

Sanitary police in this disease has been abandoned mainly be-
cause the virus is so diffusive on the air that quarantine must be
more than usually comprehensive to prevent extension of
infection, and because the disease is fatal only in a small
percentage of cases, so that the loss is apparently minimized.
But a panzoGtic like that of 1872-3, prostrating 1,000,000 horses,
asses and mules in the United States for one to two weeks, and
paralyzing the agriculture and commerce of the continent for
that length of time, may well make one hesitate to supinely ac-
.cept for all time an evil, which, experience has shown, can be
circumscribed and stamped out. When horse owners, legislatures
and veterinarians can be educated up to the needs of the case, our
yearly local losses from equine influenza, and the occasional all
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pervading epizootics of this disease can probably be abolished by
the extinction of the germ on the Continent. To achieve this
result an immediate large outlay would be well spent. In a new
generation, or a new century perhaps, this desirable object may
be achieved.

Meanwhile the individual owner can do something to secure a
partial protection. On farms and in barracks the animals may be
secluded from all other equine animals during the local preval-
ence of the disease. Men, dogs, and wild animals can be
similarly excluded. Litter, fodder, bags, clothing, manure,
vehicles, etc., from infected stables and places must be carefully
guarded against. Newly purchased animals, carried in any
public conveyance, or kept or fed in any public yard or stable
must be quarantined at a considerable distance from others, and
treated by disinfectant sponging and fumigation before they are
allowed to mingle with other equine animals. Stables where the
disease has occurred must be thoroughly disinfected, together
with all manure made during the epizodtic and for some time
thereafter.

EPIZOOTIC CELLULITIS: PINK EYE.

Williams follows a popular fashion in describing under the
above names an affection which may be only a form of equine in-
fluenza, but which may be named by itself until its true place
can be defined by proof of its actual pathogenic microorganism.
Beside the general constitutional disturbance, this condition is
distinguished by marked hyperthermia (103° to 104°), swollen,
congested watering eyelids, cough, strong pulse becoming gradu-
ally feeble, firmly coagulating blood, irritable bowels, painful
passage of faeces, and, above all, a frequent movement of the feet
indicative of discomfort and followed by swelling, often excessive,
of the limb or limbs, and by a cutaneous and subcutaneous exudate.
These various phenomena may all be but manifestations of the
rather protean disease, equine influenza, and the cellulitis but
variations of the rheumatoid and arthritic forms which are so
common in the regular type of that disease in cold or wet cli-
mates, or seasons. Williams claims that a prominent danger is
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the formation of clots in the heart and large vessels and advocates
the free use of the salts of ammonia and potash with stimulants.
The treatment does not essentially differ from that of equine in-
fluenza except in the call for special applications to the inflamed
eyes and infiltrated limbs.

PETECHIAL FEVER. ACUTE HZMORRHAGIC—
ANASARCOUS—TOX ZEMIA.

Synonyms, Definition. Causes, obscure, bacteria variable, pus microbes,
no active contagion, toxic products, any toxin causing vaso-dilatation, exam-
ples, toxins from fermenting ingesta, debility ; impaired innervation, nutri-
tion and function ; gravitation ; primary and secondary forms : predisposing
diseases. Lesions: petechise and slight blood extravasations in skin, sub-
cutis, mucosa, submucosa, seross, and solid tissues, largest in soft tissues ;
round cutaneous swellings one to two inches across, patches, cracks, oozing,
fissures, sloughs, section shows yellow serous and blood infiltrations, capil
laries greatly dilated, infiltrated thickened mucosse, blocked nasal passages,
ulcers, serous and bloody discharges, pharynx, larynx, lungs, stomach, intes-
tines, kidneys, blood firm or difinent. Symptoms: Hyperthermia, nasal
petechie, extravasation, pink or yellow oozing, swellings on nose, lips, face
limbs, oozing, cracks, sloughs, turning up of toe from detachment of
the flexors, metastasis from skin to lungs, or abdomen, dyspncea, colics,
serous or bloody diarrhcea. Course. Duration : acute two days, average
one to three weeks, tardy one to two months. Diagnosis: from glanders,
anthrax, urticaria, malignant cedema, horse pox. Mortality. Prognosis:
50 per cent.: hopeless and grave indications. Sudden retrocession. Treat-
ment : excellent sanitary conditions, cleanliness, air, light, green food or
mashes, pure water, laxative food, or salts, diuretics, alkaline diuretics,
vaso-motor contractors, antiseptics, quinine, strychnine, phenic acid, lysol,
ichthyol, sulphites, etc. ; locally aluminium acetate, cold water, scarification,
nasal injections and tubes, tracheal iodine injections, argentum colloidale
intravenously, antistreptococcic serum subcutem, Menveux's solution.

Synonyms.  Purpura Heemorrhagica; Morbus Maculosus ;
Anasarca (Fr.) ; Typhus : Anthrax ; Dropsy of Connective Tis-
sue ; Mal de Tete de Contagion ; Coryza Gangrenosa ; Malleus
Gangrenosa ; Carbon Blanc; Diastashemia; Leucophlegmasia.

Definition. An acute (or subacute), toxamic, generally sec-
ondary disease, manifested by capillary dilatation and petechize
on the mucosz, skin, serosz and elsewhere, and attended by ex-
tensive effusions of lymph and blood into the skin and connective



Petechial Fever. 175

tissue, to form hot, tender, nodular, diffused, or general swell-
ings.

Causes. ‘The causes of petechial fever are not clearly made
out. Bacteria are found in the early exudate, but these are not
constant in kind and it is not unreasonable to suspect that these
may be results rather than causes of the lesions. On the other
hand there may be an as yet undiscovered organism present, the
products of which are capable of producing the disorder. Or the
latter may be due to a combination of the toxins of two or more.
Among the bacteria found may be named: the pus microbes,
cocci, streptococci, staphylococci, and bacilli, have been found and
adduced as causes, also diplococci, the bacillus heemorrhagicus of
Kolb, the streptococcus of strangles, the microorganism of con-
tagious pneumonia and that 6f influenza, with a variety of others
too great and too inconstant to be accepted as proof of cause.
Frasey injected str. pyogenes in two horses and produced the re-
cognized symptoms of the disease. The fact that rarely more
than one animal suffers in the same stable at the same time might
be held to oppose the idea of contagion and of a definite organized
germ.

Hence the theory of its causation by the presence in the system
of the toxic products of bacteria rather than the bacteria them-
selves. (Dieckerhoff.) Cadeac supposes that any toxin which
causes capillary dilatation may determine the disease, and calls
attention to the fact that the injection of mallein (a vaso-dilator)
aggravates the phenomena of petechial fever and determines
enormous local exudations and engorgements. He notes further
the potent vaso-dilator action of the products of strangles, conta-
gious pneumonia, and influenza which are among the most fre-
quent antecedents of petechial fever. Dickerhoff also looks on the
phenomena as the result of poisoning by the absorbed toxins of
the microbes of suppuration, which modify the nutritive changes
in the walls of the capillaries and determine exudations and
hezemorrhages. Zschokke thinks that there is infection of the
intima of the capillaries, with the formation of coagula. Clots
are not found, however, apart from haemorrhages.

The toxin theory receives indirect support from the absence of
the same specific lesions in simple mechanical congestion of the
capillaries and veins. Ranvier had no such results from tying
the veins of a rabbit’s ear. Roger tied the auricular veins of the
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rabbit, and then cut the sensory nerves without effect : he then
destroyed the cervical sympathetic ganglion, when there super-
vened marked exudation, lasting for three days. The complete
blocking of veins by pressure or aseptic ligature, does not pro-
duce a spreading cedema, whereas in ordinary suppurative phlebi-
tis, with abundance of toxins in the tissues this is a constant result.

The toxin theory does not fully account for those cases that
occur suddenly, without any manifest pre-existing disease, and
as the result apparently of cold and chill. On the other hand,
it is only a very small proportion of horses exposed to the same
degree of cold and chill that contract petechial fever, and it might
well be surmised that in these few an unknown focus of suppura-
tion or other lesion existed prior to the chill or that toxins having
the requisite devitalizing and vaso-dilating properties had been
absorbed from fermentations in the bowels or elsewhere. The
mere exposure is harmless to the very great majority of subjects.

In any case it must be-accepted that the debility and impaired
local innervation, nutrition and function, that attend on the expos-
ure to cold and toxins are to be looked on as potent contributing
causes. ‘The predilection of the swellings for dependent parts
(limbs, venter, face) shows the influence of gravitation and con-
gestion. Whether there is present any special microbe which
has .yet eluded discovery, but which is the main pathogenic
factor, must be left to the future to decide.

In cases that appear to be due to cold or chill alone, the disease
is held to be primary ; in those following on another affection,
secondary.

Among the diseases on which petechial fever supervenes as a
secondary affection, contagious, inflammatory disorders of the
lungs and air passages hold a bad preéminence. Strangles, in-
fluenza and contagious pneumonia, about in the order named,
are especially causative factors or occasions of petechial fever.
Among the other affections on which it supervenes may be named
pharyngitis, abscess of the nasal sinuses, hepatic, renal and other
internal abscesses, acute coryza, laryngitis, or bronchitis, enteritis,
abortion, aggravated grease, suppurating wounds of the skin,
abrasions by harpess, suppurating sores after firing, infective
arthritis with open joint, amputation of the tail, and castration.

Lesions. In certain cases these may be largely confined to pe-
techize and slight blood extravasations, which are distributed
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very generally throughout the tissues, but show especially in the
skin, subcutis, mucosa and submucosa of the nose, eyes, pharynx,
guttural pouches, larynx, trachea, bronchia, mouth, stomach,
intestine, bladder, vagina and womb ; also in and on the lungs,
pleura, pericardium, heart, liver, spleen, kidneys, peritoneum,
pancreas, ovaries, bones, lymph glands, brain and nerves. The
largest extravasations are liable to be in the softest tissues, and in
the lungs they may reach the size of the closed fist, though
usually they vary from a mere spot up to this. The spleen is
sometimes engorged even to rupture. Beside the extravasations,
and associated with them in position, and probably largely as an
effect of them, there is more or less serous effusion infiltrating
the tissues, congestions, suppurations, degenerations, and necrotic
changes. .

The skin, if white, and the dark skins on section, are seen to
be marked by petechize. The cutaneous swellings may appear on
any part, commencing with nodular thickenings varying in size
from a pea to a walnut, and merging together into extensive
elevated areas terminating abruptly at their margins in the smooth
skin. The larger and more persistent engorgements settle on
the lower aspect of the body and other dependent parts like the
limbs and face. Cracks, oozing, deep fissures, and extensive
sloughs are not uncommon. When the skin is incised it shows
serous infiltration and thickening, with spots and patches of
blood extravasation. ‘The subcutaneous connective tissue is
similarly infiltrated and discolored, and often in the limbs, face,
and under the breast, sternum and abdomen so as to form a
tremulous gelatinoid cushion of several inches in thickness. The
capillaries may be distended to more than 20 times their normal
calibre. The exudate may extend deeply between the muscles,
and sloughs may lay these freely open and invade their substance.
The muscular tissue is mottled with petechiee, and apart from
these it is pale, yellow, or grayish, having to some extent under-
gone granular or fatty degeneration. Detachment of the per-
forans and perforatus from their insertions is occasionally met
with.

The nasal mucosa may show only petechize and circumscribed
blood staining, but in fatal cases it is more likely to present
extensive blood extravasations involving it may be the whole

12
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mucosa, and narrowing the lumen almost to complete occlusion.
Sloughing is not rare, and the resulting ulcers may extend into
the subjacent tissues, so as to penetrate the septum nasi or the
thin plate of the turbinated bone.

The buccal mucosa and sub-mucosa are often involved in common
with the skin of the lips, cheeks, and intermaxillary space, the
tissues being involved in one common infiltration of blood and
serum. In some cases circumscribed necrosis and ulcerations are
formed.

In the pharynx and larynx infiltration of the mucosa and ad-
jacent parts of a deep blood red, with or without ulceration, causes
serious narrowing of the passage, that on the vocal cords threatening
suffocation. Suppuration of the pharyngeal glands and guttural
pouches is not uncommon. Alimentary matters are frequently
found in the larynx, and bronchia.

Beside the petechiz and haemorrhages in the Jung's, cedematous
infiltration in dependent parts, hepatization abscess, and limited
areas of necrosis are met with. The pleural sacs often contain a
sanguineous effusion.

The stomach and intestines are usually more or less mottled
with petechize involving mucosa, serosa or muscular coat ; they
are raised in rounded or irregular elevations by cedemas ; or they
are the seats of more or less extensive and even perforating ulcers.
- The contents of the bowels may be deeply discolored by the

escaping blood.

The kidneys may be pale except where blood stained, and
cedematous infiltration of the surrounding tissue may be marked.
Serous effusion into the peritoneum is not rare.

The eyelids are often implicated, infiltrated, thickened, and rigid,
and the conjunctiva, bulbar and palpebral, the seat of extensive
petechize.

Barreau mentions extravasations on the divisions of the lumbo-
sacral plexus causing sudden paraplegia.

Petechize and haemorrhages mark endocardium, pericardium
and cardiac muscle, otherwise the muscle is pale.. The blood is
sometimes in firm clot, at others difluent or nearly incoagulable.

Symptoms. 1f hyperthermia is not already present as a feature
of the pre-existing malady it usually shows itself early, at first

“slight, it may be (101° F,), and afterward rising in some cases to
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104° to 106° F., or even higher. The general symptoms are
usually those of the pre-existing disease (strangles, contagious
pneumonia, influenza, nasal catarrh, pharyngitis, bronchitis,
etc.) pursuing, it may be, a persistent course, or attended by
special toxamic symptoms of prostration and other signs of
depression of vital functions. In some cases the hyperthermia is
either absent at this stage or overlooked. On the prostration
supervene the petechiz on the visible mucosze, and often also the
swellings of the skin and subcutis. One of these may be seen
before the other and it is difficult to decide whether the petechize
always appear first as has been claimed. Cadeac claims that when
cedema is first seen it has been preceded by petechize in that
tissue (skin).

The petechie are usually first noticed on the nasal mucosa as
fine red points, pin’s heads, or up to half an inch in diameter,
or a number of these have coalesced to form extensive patches,
and by and by to cover the entire wall. At first the mucosa is
spotted with purple, without any marked elevation of the surface,
but as the lesions extend it becomes swollen and raised at the
points of extravasation and immediately around them and o6zes a
serous, sometimes a pinkish or yellow fluid. Even in the
smallest petechiz the color is persistent and does not disappear on
pressure like the blush of the adjacent mucosa.

Usually cufaneous swellings coincide with the petechiae, or
appear within two days thereafter. The first manifestation is in
the form of rounded abruptly elevated nodules, about 134 inch to
3inches in diameter, strongly resembling the eruption of urticaria.
These show a certain predilection, for the more dependent parts
of the body,—limbs, abdomen, sheath, mammsze, sternal or
pectoral region, nose, lips, face, etc.,—but they may develop on
any part or on the whole surface. Neither tenderness nor heat is
usually excessive. The swellings tend to run together so as to
form extended elevations enveloping the entire limb up to a given
point, forming a great pad under the chest and abdomen, or dis-
tending the whole face or head so that it seems more like that of
a hippopotamus than of a horse. In such cases the lips and
nostrils become so thick and rigid that prehension is impossible,
and breathing if it can be accomplished at all is accompanied with
a marked snuffling. The swollen eyelids are closed, and the
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general turgid surface of the face is hard and resistant and no
longer pits on pressure.

Under the ckest and abdomen the swellings show as a continuous
pad or cushion, on one side mainly, or extending across continuously
on both sides, and from the breast to between the thighs. It
usually pits on pressure, and may shed the hair and become rough
and scabby or 06ze a serous fluid from the surface.

On the limbs the swelling usually shows first on the fetlock or
pastern and gradually extends upward until it reaches the body,

As the disease advances chaps, cracks and fissures tend to form
on the swellings, showing about the head, on the lips or on the
nose and maxilla where the noseband of the halter crosses ; on the
lower part of the body where the circingle crosses, or where the
part is pressed upon in lying down, and in the limbs in the flex-
ure of the joints—behind the pastern, or knee or in front of the
hock. In many cases the skin and connective tissue slough, and
drop off exposing the muscles, the tendons or the ligaments of
the joints. In other cases the tendons are involved in the degene-
rative process or necrosis and become detached from their lower
insertions so that the toe may be turned upor the fetlock pad
may come to the ground. ‘The matrix of the hoof wall (coronary
band) may separate from the horn, leaving a gaping opening
which exudes liquid freely, and if the animal survives, the entire
hoof may be shed.

In other cases, and often quite early in the disease, the swell-
ings may suddenly subside and disappear, with it may be, a re-
covery, or, in other cases, with an exudation into the lungs or
chest, the digestive organs or abdomen. In case the lungs are
attacked, there is hurried oppressed breathing merging into
dyspncea or asphyxia. In case the bowels suffer there are colicy
pains more or less acute, with much constitutional disturbance,
marked prostration and serous or bloody diarrheea. These mostly
prove speedily fatal. Less redoubtable are those cases in which
the swellings alternately subside or moderate, and reappear or
increase, without implication of the internal organs. The absence
of internal lesions and the moderation and intermissions of the
external ones, give good hope of the preservation of the vitality of
the tissues and of recovery,
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Course and Duration. ‘These vary much with the severity of
the case. In subacute and tardy cases with few petechize and
restricted swelling in the limbs, the symptoms become remittent
and recovery finally takes place after one or two months. Imn
other cases the morbid phenomena which developed rapidly may
subside as quickly and recovery occurs in a few days. In the
more typical case the visible lesions may encrease or remain
stationary for ome, two or three weeks and then terminate in
death or recovery. In the most violent types death may occur
within forty-eight hours. The average duration of the affection
is found to be about 16 days.

Differential Diagnosis. In typical cases of petechial fever,
diagnosis is easy. The supervention on a protracted or debili-
tating disease of the respiratory passages of an access of hyper-
thermia, and marked prostration, with the appearance on the
nasal or other mucosa of petechize and swellings of a dark red
color throughout, and of cutaneous swellings in the form of
nodular elevations and more extended salient patches, having a
tendency to o6ze blood or serum, to crack and fissure, is virtually
pathognomonic.

Acute glanders may resemble it but lacks the extended sloughs
of petechial fever, and the nasal ulcers that form in glanders are
on a yellowish base and periphery, whereas the purpura ulcer is
on an uniformly dark red base, and without the elevated margin
seen in glanders. In cases of doubt the mallein test is not avail-
able as the purpuric patient is already fevered, or liable to be so at
any moment, and any wound in such a subject will give rise to
extensive swelling.

In glanders the nodular submaxillary enlargement is almost
pathognomonic and still more so if the facial lymphatic vessels are
thickened (corded) and both symptoms fail in purpura. Incu-
taneous glanders with swollen joints or limbs the attendant pain
is much more severe, and the farcy buds, forming on the thick-
ened and indurated lymph vessels, bursting and discharging an
albuminoid fluid like oil have no counterpart in petechial fever.
In cases of doubt the search for the glander bacillus, and above -
- all the inoculation of a male Guinea pig in the flank and the dis-
covery of the bacillus mallei in the resulting exudate and’ diseased
testicle will decide.
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From anthrax and emphysematous anthrax petechial fever is
distinguished by the absence of the large bacilli of these respective
diseases from the exudate. It is not communicable, like anthrax,
to the sheepy Guinea pig and rabbit, and does not crackle on
manipulation, like emphysematous anthrax. The swellings are
much more generally diffused than in anthrax and the hyper-
thermia much less.

Urticaria furnishes a skin eruption which may be indistin-
guishable from the earlier skin lesions of petechial fever, but these
lesions are not associated with the petechiz in the nasal and other
mucosze, and the swellings do not advance to great sanguineous
engorgements, cracks, fissures, necrosis and deep and extensive
sores as in purpura. Urticaria is, moreover, usually traceable to
some digestive disturbance and fault in feeding.

Malignant edema is usually confined to the seat of the inocula-
tion wound and an extension around that, the exudate is very
watery and may be mixed with fetid gas bubbles, so as to crepi-
tate slightly, and it contains an abundance of its specific, round
ended bacillus, often in chain form. The carcass putrefies with
great rapidity.

Horse pox affecting the pastern and limb with attendant swell-
ing is distinguished by the absence of petechi= on the mucosz,
and by the formation on the affected part of little pea-like papules,
which early exude an abundant liquid, the concretion of which
on the hairs forms a remarkable yellowish encrustation, embed-
ded in the angry red sores beneath.

Mortality. Prognosis. The mortality has generally averaged
about 50 per cent. Much, however, depends on the violence of
the attack, and the reduced and worn out condition of the patient.
The most hopeful cases are those 'in which the temperature
remains near the normal, the strength and appetite are well sus-
tained, the swellings are comparatively slight, and there is no
indication of any internal complication. The unpromising symp-
toms are : persistent high temperature ; complete anorexia ; great
dulness and prostration ; excessive swellings not only cutaneous
but in the nose and throat as well ; a marked oozing from the
swellings with a tendency to form cracks, fissures and sloughs ;
the serious obstruction of breathing and prevention of haematosis
by blocking of the nose, pharynx or larynx by sanguineous and
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serous exudate ; the appearance of oppressed breathing and other
indications of exudate with the lungs and chest, or of colics,
diarrhcea, and other suggestions of effusion on the bowels or in
the abdomen. Extreme fetor of the expired air and of the feeces
is a bad symptom, though not always a fatalone. Sudden retro-
cession of the cutaneous swellings, may be the precursor of
internal exudations and death, yet in the absence of marked accel-
eration of the pulse, and of the objective symptoms of disease of
the chest or abdomen, it is rather to be taken as a herald of re-
covery.

Treatment. Whatever may be the precise cause of petechial
fever it is largely connected with and maintained by an unhealthy
condition of the blood, and especially with the presence of toxins
and waste products in that liquid. The first consideration is to
secure for the patient the best possible sanitary conditions. A
roomy loose box, dry, clean, well lighted and well aired, nour-
ishing, easily digested food—green food, carrots, turnips, or
mashes—and pure water are desiderata. A sunny exposure is
desirable especially in winter, and everything like chill should be
guarded against. Blanketing may be called for in cold weather,
but the circingle like the halter should be avoided as being
calculated to cause indentation, cracking or sloughing of the
swellings.

A moderate action of the bowels should be secured by the
nature of the food (linseed meal or tea), or by small doses of
saline laxatives (sodium sulphate), or calomel. Suppression of
the urine too, must be counteracted by diuretics (saltpeter, oil of
turpentine) when necessary.

Further internal medication has been aimed to correct the
dilatation of the capillaries, and to prove antidotal to, or to
eliminate the poisons present in the blood.

As vaso-motor stimulants have been employed ergot, belladonna,
tannic, sulphuric and hydrochloric acids, oil of turpentine, iron
sulphate, potassium bichromate and chlorate, quinia sulphate,
and strychnia sulphate and arsenate. The value of any one of
these is dependent on its early employment, the slight character
of the lesions and the remissions that so often occur even in
severe attacks. None are of much account in a violent attack at
its worst.
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In the slighter cases ergofine, 5 grains daily in two doses, has
been apparently useful. An objection is that its continued action
on the nerve centres and digestive organs is liable to prove
depressing and injurious. Of the acids, fanznic is liable to
engender constipation, locking up the injurious products to which,
however, it acts to some extent as an antiseptic. Swulphuric and
hydrochloric acids have a tonic effect, and the latter is a stomachic
under ordinary conditions. The same may be said of the iron
salts and to some extent of oi/ of furpentine, which have both
proved useful in favorable cases. Cadeac condemns ol. terebrinth
as calculated to abolish kidney secretions. The pofask salts,
bichromate and chlorate, and quinia sulphate are decided antiseptics
and though the admissible dose would not ensure the destruction
of bacteria, yet, acting in the system, with leucocytes and leuco-
maines, they may serve by keeping them in check. The chlorate
of potash is given to the extent of an ounce the first day, and of
half an ounce on succeeding days. The guinine salt is given in
half ounce doses once or twice daily. In combination with bitters
they seem to be of material value. Nwux wvomica (1 dram) or
strychnia sulphate or arsenale (2 grains) given twice daily has
seemed to be among the most promising agents of this class. As
a potent vaso-motor stimulant, a bitter tonic and stomachic,
strychnia has seemed at times to rouse the vitality and enable the
system to throw off the load of poison that depresses it. The
wonderful power of adrenalin chloride as a vaso-motor stimulant
more than warrants its use both locally and generally. In using
any one of these agents, we should not neglect concurrent atten-
tion to the bowels and kidneys, to antisepsis internally and
externally, to hygienic and tonic measures generally.

Antiseptic agents have been given by the alimentary canal, the
skin, the subcutis, and the air passages. -

By the stomack the following have proved more or less useful
in checking gastro-intestinal fermentations, and perhaps in hin-
dering absorption of toxins from the specific lesions on this track :
phenicacid, creolin, lysol, ichthyol, boric acid, salicylic acid, sodium
salicylate and hyposulphite, and calomel.

To the superficial swellings, fissures and sores the same agents
may be freely applied, alone, or combined with astringents, such
as alum, lead acetate, aluminum acetate. In the hot season they
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may be applied cold, whereas in the cold weather hot applica-
tions are often preferable. Aruch claims excellent results from
covering the engorged head with a woolen cloth and irrigating it
with cold water.

The question of drainage of the worst cutaneous swellings by
scarification, has been variously dealt with, Dieckerhoff advocating
deep incisions, while Friedberger and others forbid them as en-
creasing the tendency to necrotic infection and sloughing. In
the slighter cases it can well be omitted, but in extensive swell-
ings the disintegrating and debilitating action on the tissues is so
great as to well warrant its prevention by incisions and drainage
It is well to first give the surface a soapy wash, then apply a mer-
curic chloride or carbolic acid lotion and lance it in the promineat
and tense portions. As a further precaution against septic in-
fection it may then be covered by cotton soaked in one of the
above lotions and covered with a bandage. For swellings be-
neath the abdomen or chest this may be held in place by loose
circingles. Scarifying becomes imperative in case of paraphy-
mosis arresting the flow of urine. Deep fissures and sores fol-
lowing sloughing may be treated with mercuric chloride solution,
(1:1000), creolin or phenic acid (2:100), iodoform, dermatin,
naphthalin or salol.

Disinfection of the nasal passages has been attempted by per-
vading the air with carbolic acid, creolin, cresyl, lysol, or naph-
thalin, by hanging saturated cloths in the stall, or spreading them
on the floor. Perhaps a better method is to flush out the nose,
by injecting each chamber in turn with a piece of rubber tubing,
one end of which is introduced into the nose, and the other
raised four feet and furnished with a funnel. The injection may
be 1 dram creolin to 2 quarts water, or carbolic acid or alum may
be substituted or alternated.

The swelling of the nostrils may be so great that it becomes
requisite to hold them open mechanically. The suture of the
two together, across above the nose has been practised, or a
tube of light wood or aluminum can be inserted in each nostril.

Injection of the trackea and bronchia with a solution of iodine 1
part, potassium iodide 5 parts, and water 100 or 200 parts, was
advocated by Dieckerhoff and met with a fair measure of success
in mild cases. Insome cases, however, granular tracheitis and
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broncHitis followed, and in others necrotic tracheitis and pulmo-
nary gangrene, so that the method has not been widely accepted.
If resorted to, the weaker solution is to be preferred, and may be
injected through a tracheal ring, or the membrane between two
rings twice a day in doses of 3 to 5centigrammes (45 to 75 drops).

Inpection into the veins of Argentum Colloidale, 1 per cent solu-
tion in doses of 123 oz. (50 to 60 grammes) at intervals of 2 hours
has been very strongly advocated by Dieckerhoff who in four suc-
cessive cases had complete recoveries in from three to six days.
After disinfection of the skin a small trochar and cannula, or a
hypodermic needle is introduced into the jugular and the injec-
tion made. Local treatment for the swellings was also applied.

Injection subcutem of the anfistreptococcic serum of Marmoreck
has been lauded as promptly overcoming the capillary dilatation,
and enabling the leucocytes to neutralize the toxins. Extensive
experience resulted in many failures, apparently often dependent
on the fact that the streptococcus to be antagonized is different
from the one used to make the antidotal serum. This introduces
an element of great uncertainty in any individual case. The
identity of a given streptococcus is not to be determined even by
its agglutinins. Besredka thinks it can be by the action of the
immune body (fixator, amboceptor), but even if proved, intelli-
gent treatment must be deferred until the laboratory decision
can be made, and perhaps even until the immune body can be
secured from cultures in an animal body. Until a satisfactory
investigation has been made, the anti-streptococcic serum is
virtually a step in the dark, which may be a brilliant success, or
an equally remarkable failure.

Finally Menveux recommends aun artificial compound as pos-
sessing all the good qualities of the antistreptococcic serum.
This is composed of sodium chloride 5 grammes, sodium phos-
phate 1 gramme, sodium sulphate 20 centigrammes, sodium car-
bonate 1 gramme, caffein chlorhydrate 1o grammes, boiled filter.
ed water 100 grammes. Inject daily in three doses 135 grammes.
Cheron’s serum contains the same agents with !4 grm. carbolic
acid added. Mainet advises 200 grms. of salicylic acid solution
(1:100) subcutem.



PETECHIAL FEVER IN CATTLE.

Synonyms. Causes : microbes, maturity, hard work, chill, poor hygiene,
drying of damp lands in summer and autumn, impermeable soils, corrupt
water, bacillus, diplococcus ; resemblance to hemorrhagic septiceemia.
Lesions : petechise and heemorrhages on mucosee, serose and skin ; gelati-
noid exudates gravitating to the lowest parts of face, chest, belly and legs ;
chaps, oozing, sloughs, depilation, exudate in tongue, bloody diarrhcea, du-
ration 14 to 40 days, mortality light ; indurations. Diagnoais : from an-
thrax, black quarter, malignant cedema and acute heemorrhagic septiceemia.
Prevention : avoid infecting soils in summer and autumn ; drainage, cultiva-
tion ; chills. Treatment : venesection : laxatives, diuretics : intratracheal
injections of iodine : colloidal silver. Locally : antiseptic astringents : re-
move eschars : facilitate breathing by surgical or mechanical means : good
hygiene.

Synonyms. Purpura Hemorrhagica. Anasarca. Inflamma-
tory (Edema. Yellow Water. Morbus Maculosus.

This malady presents phenomena very similar to those found
in the horse, and shows itself in mild and severe types. It has
been noted by writers on diseases of cattle from Vegetius down,
though under quite a variety of names.

Causes. 'These are uncertain, though much seems to point to
microbian invasion or intoxication by microbian poisons. In
France, it has been seen mainly in mature and robust working
oxen after a hard day’s work, when the animal has had time to cool
off. Also in cows used in the yoke and milked at the same time.
Poor food, starvation and low condition have also been cited as
causes. In other cases, high feeding and plethora have been in-
criminated. It shows itself most commonly in summer and
autumn, so that cold or chill must be looked onas a cause sec-
ondary to another—probably microbian or toxic. Again, itis
by far the most common in the adult animal. What is more sug-
gestive is its relative frequency in localities characterized by
swamps, springy fields, hollow basins, damp hill-foots, bottom
lands, and damp, impermeable or undrained soils. Again, on
heavy clays where the water is preserved through summer in open
ponds and often in a very corrupt condition. This at once ac-
counts for its common appearance in summer and autumn when
the offensive products of fermentation are most abundant, and
corroborates the doctrine of a toxic ferment. But its origin has
not been definitely traced to such products as yet. This, not-
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withstanding that Kolb attributes it to dacillus k@morrhagicus,
and Robert, Fabert, and Dinter found the exudates swarming
with diplococci. ‘This may assimilate itto septicemia hemorrhagica

Lesions. In cattle killed during the early stages, circum-
scribed haemorrhages and petechize are found in the nose, trachea,
bronchia, gastric and intestinal mucosae, cerebral membranes,
pleurze, peritoneum, bladder, and skin. In many cases these are
accompanied by congestion and thickening of the walls of the
lymphatics, and effusion in and under the skin in different parts
of the body, but especially along its lower aspect—(belly, sternum,
dewlap, limbs, lower jaw, tongue)—of a gelatinoid exudate,
which raises the skin abruptly in the form of a thick cushion. At
“first this is soft and tremulous, but later it may have coagulated
giving a great degree of resistance to the structure. Extensive
cracks, fissures, and sloughs, and unhealthy sores form on these
swellings. Franck especially notes the enlarged tongue gorged
with blood and yellowish exudate as in gloss-anthrax. The
blood extravasation may be further evidenced in the black or
blood-streaked faeces, the reddish urine, and a rosy tint of the
milk.

Symptoms. ‘The animal is dull, sluggish, moves stifly and
with difficulty, and shows hyperthermia, (102° to 106° F.), in-
appetence, impaired or suspended rumination, heat of the roots
of the ears and horns, and of the dry muzzle ; the spine, and
usually certain points beneath the sternum or abdomen at which
swellings are about to appear, are tender to the touch. On the
affected parts of the skin the temperature is raised, and there
may be detected pea-like elevations which become surrounded
and enveloped in extensive swellings that pit on pressure. The
swellings show a preference for the thinner and looser parts of
the skin, and gravitate rapidly toward dependent parts. Thus,
the eyelids, roots of the ears, intermaxillary space, throat, muzzle,
dewlap, ventral aspect of the body, axilla, mammae, scrotum,
groin, thigh, knee and hock are favorite spots, the liquid rapidly
gravitating downward through the loose connective tissue to the
- lowest points. The face becomes infiltrated to unsightly dimen-
sions, interrupting prehension and threatening suffocation, the
dewlap swells up to a great size, the forearms or thighs become
rounded and tense, and a thick pad forms along the ventral aspect
of the body. The white skin on such swellings becomes red,
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they may ooze a yellowish liquid or blood, the surface becomes
depilated, scaly and rough, chaps and cracks appear, going on,
it may be, to deep fissures, more particularly at the flexures of
the joints, on the throat or muzzle, or on other points that are
subjected to pressure. Necrosis of great patches of skin is not
uncommon, and these sloughing off leave large wounds with un-
healthy, indolent surface and little disposed to rapid healing.

The petechize show early on the muzzle, the nasal and buccal
mucosz, and on other mucous membranes. Exudations also
appear and a serous, often bloody, discharge escapes from the
nose and concretes in colored encrustations around the nostrils.
The nose may be obstructed causing the animal to breathe
through the open mouth, protruding the tongue which is often
also the seat of extensive swelling, discoloration and induration.

As the disease advances there is encreased dullness and prostra-
tion, marked emaciation, and ansemia, sunken eyes, encrusted
eyelids, extensive areas of depilation including even the long-
hairs of the tail, and quite often an abundant bloody diarrhcea.

The affection may last for 24 to 40 days and under rational
treatment the majority survive. There remains, however, ina
certain number of cases, a permanent enlargement and fibrous
induration from the organization of the exudate.

Diagnosis. A fully developed case is easily recognized. The
fever and constitutional disorder, complicated by petechize on the
mucosz and skin ; the extensive swellings suddenly formed,
00zing serum or blood, and tending to fissures and necrosis ; and
thedischarging of blood from the nose, bowels, kidneys and udder,
in the absence of the bacilli of anthrax, emphysematous anthrax,
malignant cedema, and wildeseuche ; the slower progress; the
low mortality ; the occurrence on a damp, springy, or imperme-
able soil, or one known tu produce this disease ; and especially if
in late summer or autumn, become virtually pathognomonic.

Prevention. Seciude cattle in late summer and autumn
especially, from soils known to be productive of this affection and
above all from damp wet clays, underlaid by hard-pan, from
swamps, from drying up ponds and basins, from wet river
bottoms and deltas and from springy fields generally. Fields of
this kind may be reserved for cultivated crops or for raising hay.
The fundamental remedy is thorough drainage, and a subsequent
abandonment of the land for a year or two to other crops to allow
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of a dissipation of the poison. Sudden chills after being heated
or fatigued, and exposure in the pasture in cold nights are to be
avoided.

Treatment. The French writers up to the present extol
bleeding for the early stages. Itsbenefit must apparently depend
on the diminution of the blood tension allowing the distended
capillaries to resume their normal contractility, and in the
lessening of the tendency to exosmosis, and the encrease of
endosmosis so that much of the poison in the blood is removed
and what remains is largely diluted and rendered comparatively
harmless. However well this may operate in the strong and
plethoric, it cannot be considered as applicable to the weak or
anzmic, nor to advanced cases in which the vital powers are
already seriously reduced by the abundant exudations and
extravasation, and by the narcotic and devitalizing action of the
circulating toxins.

With us the demand is usually met by laxatives and diuretics,
under the idea that these are less debilitating and that if the
morbid process can be arrested, recovery ismore prompt and
perfect. A purge of sulphate of soda is followed by full doses
of nitrate or acetate of potash, in combination with iodide of
potassium, or chlorate of potash; or bicarbonate of soda asso-
ciated with hyposulphite of soda. These or other diuretics should
be pushed so as to produce free diuresis. Stimulating antiseptic
diuretics like ol. terebinth, may be added. Iodine solutions in-
jected into the trachea have been recommended as for the horse
(Huber, Heuberger, Rohr,) and the serum or silver preparations
or adrenalin may be tried.

Locally, astringents and antiseptics have given good results.
Solutions of alum or lead acetate with carbolic acid and iodine ;
frictions with soap liniment, with a mixture of aqua ammonia,
oil of turpentine and oil, or with mixtures of oils of origanum,
cajeput and peppermint, and iodine, or simple painting with tinct-
ure of iodinemay be cited. Fissures and open sores may be dressed
with mercuric chloride solutions (1:1000), Lugol’s solution,
phenicacid lotion, solution of creolin, lysol, or chloronaphtholeum,
camphorated spirit, or other antiseptic agent. The nose should
be injected, cleared of eschars, and if necessary propped open.

An abundant, wholesome, easily digested diet, pure air, a dry
stall and protection against cold are essential.



CHICKEN CHOLERA. FOWL CHOLERA. CHICKEN
TYPHOID. CHICKEN PASTEURELLOSIS.

Definition. Historic notes. Bacteriology : Bacterium cholerz gallinacez,
nonmotile, with pclar stain, bleached by iodine, nonliquefying, causes sep-
ticeemic lesions. Lignieres’ bacillus, culture features, non gasogenic, acidi-
fies dextrose ; vitality in disinfectants ; survives drying. Accessory causes:
new birds in flock, or eggs for hatching, mingling of flocks, manure, water-
shed, streams, ponds, dust, wild birds, buzzards, rabbits, insects, infected
soil. Susceptible animals: hens, doves, peafowl, pheasants, parrots, ducks,
small birds, guinea pigs, rabbits, white and gray mice. Effect on sheep,
horse, man, cow, hog. Incubation 18 to 48 hours. Symptoms: in fulmi-
nant cases rarely seen, in acute, anorexia, depression, debility, apathy, ruffled
feathers, sunken head, neck, wings, tsil, tremors, nasal and buccal dis-
charge, hyperthermia, sighing, violet comb and wattles, thirst, pultaceous
faces, later glairy, green aud fetid. Temperature becomes subnormal,
inability to rise, stupor, convulsions, death in 1 to 3 days. Mild cases last
7 days. Cases caused by one microbe have slough only. Lesions: con-
gested, petechiated, hzmorrhagic intestinal mucosa ; contents of bowels
watery, frothy, bloody ; epithelial degeneration and desquamation ; abra-
sions, croupous exudates, enlarged congested lymph glands, fermenting
contents of crop. Petechis general, spleen and liver swollen, congested,
friable ; kidneys congested ; lungs hyperseemic or blood gorged. Blood
difluent with microbe. Anzmia. Emaciation. Arthritis, Diagnosis: by
rapid spread, infection origin, early excessive mortality, hemorrhagic
lesions, microbe in blood and liquid ingesta. Prognosis: Mortality go to 95
per cent. at outset. Prevention : Quarantine new birds, inside screens in
summer ; burn or acidify manure; exclude buzzards, vermin, wild birds,
and visitors; separate sick, kill, burn, disinfect, divide infected flock in
small lots ; prevent waundering in fowls, destroy insects. Phenic acid sub-
catem. Immunization : inoculate in breast with one microbe (Salmon):
or with weakened virus (Pasteur). Limitations. Treatment : gastric and
intestinal disinfection—copperas, mineral acids, carbolic or salicylic acids,
aromatics, quinine, naphthol, tar, phenic acid, subcutem.

Definition. A febrile hemorrhagic septiceemia of chickens and
other fowls (pigeons, ducks, geese, parrots, etc.) communicable
to certain rodents and other animals, and characterized by a short
incubation, rapid progress, great prostration, violent diarrhcea
usually greenish, and a high mortality (9o to g5 per cent).

History, Geographical distribution. It is quoted as prevalent
in Lombardy in 1789, in East India in 1817, in France in 1825,
and generally in Europe and America in the last half century.
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The losses from the ravages of this disease are far greater than
the average value of the individual animal would lead one to sup-
pose, but with domestic fowls numbering 300,000,000 and a yearly
egg crop bordering on a billion dozens it may well be called
enormous.

Bacteriology. Chicken cholera is caused by a very small ovoid
bacterium (B. Cholerae gallinaceze, B. Avicidum) about 0.3 to
1.8u long, (0.3-1p, Friedberger; 1-2p, Ward), as found in the
blood and tissues of the fowl. It has the general characters of
the groups which cause hemorrhagic septiceemia, thus: 1. It
fixes, above all at the poles, the ordinary anilin colors; 2. It is
decolorized by the methods of Gram and Wiegert (iodine solu-
tions); 3. It grows on gelatine without liquefying it; 4. It pro-
duces acute septicemic lesions ; 5. It tends to polymorphism
when grown under different conditions. In the peritoneum of
the guinea pig it forms cocco-bacilli tending in acute and violent
cases to diplococci. Fed to rabbits it appears in the faeces as a
minute bacillus. Even the mode of staining causes a difference
inappearance. Fixed inalcohol-ether, and then stained in Ziehl’s
phenated preparation, coloring is polar, and the central area clear.

" If in place of Ziehl!’s fluid, hot fuchsin solution is used warm for
14 a minute, a bacillus or cocco-bacillus is shown (Lignieres). It
is nonmotile, though some observers have been misled by Brownian
movements. There are no flagella. In old bouillon cultures
short chain forms are met with. No spores are formed.

From fresh cultures, in flask or in animals, the bacterium
grows readily in alkaline culture media. In bouillon a turbidity
ensues, and after some days pellicles form on the surface and
walls, and the liquid slowly clears. The addition of a little blood
serum, sugar or glycerine encreases and hastens the growth,
while acid retards or prevents. This is common also to other
septiceemic germs. In gelatine growth is tardy, but in two or
three days there are whitish glistening colonies, becoming
opaque later, and appearing granular if slightly magnified. In
punctures minute colonies form along the line of culture and one
at the surface, at first translucent; later opaque. On agar the
colonies grow faster with similar appearance. On gelose at 37° C.
the colonies are bluish and iridescent, at first, and later opaque.
If the germ has been repeatedly passed through the Guinea pig,
they are more translucent. On pofalo with alkaline surface,
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there is a delicate grayish yellow growth after 48 hours; if acid,
growth ceases. In milk there is no coagulation nor acidification
for four weeks; then it becomes slowly clear and opalescent.
With sugars it is not gas producing. With dextrose it forms an
acid solution ; with saccharose or lactose an alkaline one. With
Canadian germ formed acid in lactose solution, (Higgins). Cul-
tures in peptone gave a strong indol reaction (V. A. Moore).
Lignieres found no indol in cultures in pancreatic bouillon.

The bacterium perishes when heated to 58° C. for fifteen
minutes. It dies in carbolic acid solution (1:100) in five minutes ;
in sulphuric acid solution (0.25:100) in ten minutes ; in lime water
in ten minutes; and in sulphur fumes in three hours. Easily de-
stroyed by disinfectants, it remains potent for months in flasks or
buildings that are not subjected to disinfection. It isnot killed by
drying ('T. Smith and V. A. Moore) nor by zero temperature
maintained for seventeen hours.

The cultures, especially those made in agar have a very charac-
teristic odor.

Accessory Causes. Birds sent to poultry shows will often con-
tract the disease and introduce it into the home flock on their
return. It may also be imported in newly purchased birds, or on
eggs obtained for hatching. It is even alleged that it has been
propagated by feeding healthy hens on the eggs of diseased ones.
When chickens run at large it passes easily from flock to flock in
the immediate vicinity. The infected manure is, however, the
most common channel of infection. Carried on the feet or bill
this contaminates the food and drinking water, and washed into
streams and ponds, it finally in any case reaches the alimentary
canal of the susceptible bird. Or drying up and raised as dust it
is inhaled into the lungs. Or finally from any such source it in-
fects any open sore. As granivorous birds, wild and tame, suffer
from fowl cholera, it is often introduced by the wild, especially
coming from infected poultry yards. Predatory birds, like hawks
and buzzards, but the latter especially, are common bearers of in-
fection. Rabbits, which contract the affection so readily, transmit
it equally with birds, but man or beast, soiled by the manure will
convey it. Insects are among the most prolific bearers, hence, as
noted by Salmon, the infection may fail to overstep a close fence
in winter, but is subject to no such limitation during the fly
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season. In this respect chicken cholera agrees with Asiatic
cholera, typhoid fever and other affections in which the virus
abounds in the alvine discharges, The sale and transportation of
the guano from the infected poultry yard is a direct cause of new
outbreaks. Feeding on the carcasses or offal of the infected birds
is a further cause. It must not be forgotten that the microbe is
largely saprophytic, living indefinitely in the organic matter in
soils, and determining new outbreaks when brought in contact
with susceptible animals. Thus a period of immunity may be
followed by infection when new birds are brought in or when
young and susceptible ones grow up.

Susceptible Animals. Fowl cholera is preéminently a disease
of chickens, but the microbe is successfully transferred to pigeons,
peafowl, pheasants, parrots, ducks, canaries, sparrows and other
small birds, also to Guinea pigs, rabbits, white and gray mice.
The Canadian form is deadly to turkeys (Higgins). Guinea
pigs have abscesses in the seats of inoculation (Pasteur) ; the
same is alleged of sheep and horses (Kitt), and man (Mar-
chiafava, Celli). Injection into a cow’s teat caused chronic
catarrhal mammitis in which the microbe persisted for a long
while (Kitt). Like other members of the group of microbes
causing septiceemia hemorrhagica, the pathogeny and even the
morphology are liable to material modification as grown in
different environment (genera). In the Canadian as compared
with European epizootics there were the ‘following differential
features :—The bacterium was smaller; several were often con-
nected together ; they grow more slowly in gelatine cultures (Col-
onies not before the 3d day); they were more easily destroyed by
solutions of carbolic acid (1:100 in 5minutes); they developed
acid with dextrine and lactose ; they caused earlier deaths (birds
sometimes perishing in 3 hours), (Higgins). Some of the forms of
cholera occurring among domesticated birds and held to be dis-
tinct diseases may find in this an explanation. Rabieaux claims
that under favorable conditions it has been transmitted to the frog.

Incubation. This varies from 18 to 48 hours, the usual being
24 hours.

Symptoms. 1In some fulminant cases the animal is found dead
a few hours after apparently blooming health ; it may even have
died on the nest or fallen dead from the roost. Cadeac speaks of
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transient symptoms even in such cases—extreme dulness, pros-
tration, somnolence, seclusion in a cool, dark place, ruffling of
feathers, sinking of the head between the wings, drooping, trail-
ing wings and tail, violet comb, gaping, discharge of glairy
mucus from the bill, convulsions and death. These symptoms
last from two to five hours.

In acute but less fulminant forms there is loss of appetite, de-
pression, debility, apathy, erection of the feathers. sinking of
the head, swaying when made to walk, drooping wings and tail,
sitting on the breast, convulsive tremblings, discharge of filmy or
frothy mucus by the nose or mouth, vomiting, hyperthermia
(108° to 111° F), sighing breathing, inflation of the crop, violet
colored comb, wattles and mucosz, great thirst and diarrhcea, at
first pultaceous and light yellow, later glairy, green and fetid.
The feathers round the anus become soaked and matted with thedis-
charge. ‘Temperature becomes subnormal, the patient falls and
is unable to rise, and finally dies in a stupor or convulsions, the
illness having lasted 1 to 3 days.

Milder cases occurring chiefly towards the end of an outbreak
when the less susceptible animals only are left, or when the mi-
crobe has become less virulent, show a larger ratio of recoveries.
These show a lack of spirit and vigor, impaired appetite,
diarrheea, emaciation, dulness, prostration, moping, ruffling of
the plumes, dark discoloration of the comb, and often swelling
of one or more important joints (femoro-tibial, etc.). These may
burst and discharge a reddish pus, or simply form dark or grayish
swellings. These cases may drag along for a week or more and
finally die in marasmus. The minute bacillus is not obtainable
from these (Lignieres).

Cases inoculated in the pectoral muscles with only one or two
microbes usually have only a circumscribed slough, with loss of
condition, and after the elimination of the slough and the healing
of the sore the bird proves immune.

Lesions. 'The alimentary canal is the main seat of morbid
changes. The intestinal walls, and especially the mucosa, have
points and patches of blood extravasation, extensive areas of
congestion with ramified redness, exudation and thickening.
The intestinal contents are watery, frothy, browned or blackened
by effused blood, and swarming with ferments including the
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specific bacterium. The mucous surface is brownish or blackish,
and epithelial degeneration and desquamation with abrasions are
not uncommon especially on the summits of the duodenal folds
and villi. Croupous exudates and swelling or ulceration of the
follicles are met with. The lymph glands at the base of the
czecum are often enlarged and congested. The cropis full of
watery, pulpy, frothy or slimy contents, and its mucosa and that
of the pharynx may be deeply congested.

Elsewhere the lesions suggest rather the action of destructive
toxins and the profound changes in the blood. Pericardiumand
endocardium are usually studded with dark petechize, and con-
gestion and even slight exudation may be present. The spleen
is enlarged, soft, and gorged with blood. The liver is swollen,
congested, extremely friable, and mottled, grayish white from
degenerations. ‘The kidneys are dark red, and friable. The
lungs may show slight hyperaemia only, or a blood engorge-
ment and consolidation, and are then easily reduced to a dark red
pulp. Friedberger and Frohner say that respiratory changesare
most frequent in land birds ; and intestinal and cardiac in water
fowl. '

The blood is difluent coagulating loosely if at all, of a brownish
red color, reddening slowly and imperfectly in contact with air,
and like the tissues contains an abundance of the characteristic
bacterium staining deeply at the poles and clear in the center.

In birds that survive a few days there are marked ansemia and
emaciation, and the muscular system is of a grayish red color, with
fatty degeneration. In acute and fulminant cases on the other
hand the muscles may be full and of the normal red color.

In arthritic cases the congestion and thickening of the soft
tissues, and the excess of synovia, are supplemented by destruc-
tion of the articular cartilage and by areas of bone abrasion. In
the more tardy cases collections of caseous matter are found.

Diagnosis. This is based on the demonstrably highly conta-
gious character of the disease, its rapid ‘spread in a flock, and
from the first to nearby adjoining flocks in summer, the short
period of incubation, the constancy and nature of the diarrhcea.
the speedy and great mortality, and the hemorrhagic lesions of
comb, bowels, heart, lungs, liver, kidneys, spleen, and serous
membranes. ‘The demonstration of the bacterium in the blood

~
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and affected tissues is conclusive. Kitt points out that inocula-
tion of a pigeon kills the bird in 12 to 48 hours, with dry yellow
exudate in patches of from 14 to 3{ inch in diameter on the sur-
face of the muscles, and yellow discoloration and nodular indura-
tion beneath.

Prognosis. 'The mortality reaches go to g5 per cent. The
negative chemiotaxis exerted on the leucocytes by the microbe,
precludes defensive phagocytosis, and the progress of the deadly
microbe is comparatively unhindered. ‘Toward the end of a
severe outbreak, and in certain mild epizoGtics the recoveries are
much greater.

Prevention. All birds bought or otherwise acquired and all
birds returning from shows should be quarantined for one week
before being allowed to mingle with the flock. In summer this
should be conducted inside fly screens. The manure should be
burned, carefully secluded, or treated with dilute sulphuric acid.
Buzzards and vermin as possible bearers of the infection should he
excluded from poultry yards. So with human beings, dogs, etc.,
coming frominfected places. Inan infected flock the sick should be
at once separated, killed and burned or treated with sulphuric acid.
All manure should be treated in the same way. Buildings, yards
and runs should be thoroughly cleaned and liberally sprinkled
with a dilute sulphuric acid (2:100). If the birds can be divided
up in small groups (say of 5) the appearance of the disease will
only endanger that group. In small flocks or with very valuable
birds it may even be well to take the body temperature morning
and night and separate at once any bird showing a rise. Any
diseased or suspected flock should be kept where its manure will
not be washed into wells, running streams or ponds to which
other birds have access. In a locality where the disease exists
fowls should not be allowed to run at large. In winter thisis
very effective ; in summer owing to the danger from insect bear-
ers, it must be supplemented by the most scrupulous cleanliness
of poultry houses and yards, and by a liberal sprinkling with
dilute sulphuric acid, or other disinfectant, to be made especially
abundant and frequent on the manure. Nocard cuts short the
disease by injections, subcutem of a 5 per cent. solution of car-
bolic acid.

Immunization. With valuable birds it nay be desirable to
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secure immunization by non-fatal inoculations. Salmon secured
this by first estimating the number of microbes in a mm. of the
blood, then diluting until five drops would contain but one, or at
most two of these organisms, and injecting this amount into the
pectoral muscles. A sequestrum forms in the muscle and is
gradually sloughed out, and the cavity heals, with resulting im-
munity.

Pasteur produced a weakened virus by exposing the artificial
bouillon cultures to air for from three to ten months, the strength
decreasing with the length of exposure. The weaker form pro-
duces slight illness only, from which recovery is prompt. A
second and stronger virus is used ten' to twelve days later and
produces a real immunity.

The drawbacks to these methods are: 1st, that fowls are of
too little value, to warrant inoculation in healthy flocks; 2d,
that in infected flocks, where it is employed, the more susceptible
birds are usually already contaminated, and a large proportion
die in spite of it ; and 3d, that it becomes a means of planting
the infection in new localities (Kitt).

Treatment. 'The disease is so deadly that little can be hoped
from medicinal treatment. It has been directed mainly to gastric
and intestinal disinfection. Copperas and sulphuric or hydro-
chloric acid in the drinking water 14 to 1 per cent. of each is at
once prophylactic and curative. Friedberger and Frohner add
fennel or peppermint, and give a tablespoonful every hour to an
affected chicken. Other agents recommended are : carbolic acid
(5:100) by the mouth or subcutem (Nocard), salicylate of soda,
quinia (Cadeac), tannic acid (2:100), salol, naphthol, tar water,
etc. . .
See Catarrhal Enteritis in Birds: Vol. II. p. 258, Bacillus
Gallinorum ; B. Coli Commune : B. of Duck Cholera : Spirillum
Metchnikowi.



CHICKEN-PEST.

Definition. A deadly form of heemorrhagic septicaemia caused
by an invisible, filtrable microbe, and leading to hyperthermia,
great prostration, dullness, stupor and early death with exten-
sive petechiation, blood extravasation, and exudation in the bow-
els, mucosa, serose, liver, lungs, spleen, kidneys, etc.

Synonyms. Chicken typhus; Chicken typhoid; Exudative
typhus; Vogelpest ; Birdpest; Henpest; Kyanolophia.

History. Described by Centanni as prevailing in Italy in 1891,
this deadly affection extended to the Tyrolean Alps, was found
in Brunswick in 1901, and soon in Wurtenberg, Hesse, Belgium,
Oldenburg, and North Prussia.

Cause. 'That the disease is most virulently contagious has
been abundantly proved, and that the germ is self-multiplying is
unquestionable, 4 cc. of a solution of virulent blood (1:125.000.-
000) proving fatal to a hen of 370 grams, and such successful
inoculations from hen to hen for four or more removes losing
nothing of the virulence (Maggiora and Valenti). Vet the most
careful staining and the highest powers of the microscope have
hitherto failed to detect the germ, which passes readily through
a Berkefield filter. Maggiora and Valenti failed to pass it through
a Chamberland K filter. It is evidently one of the infinitesimal,
invisible microbes like those of rabies, lung plague, Rinderpest
and Aphthous fever.

Virulent blood dried at room temperature and kept in the dark,
remained virulent for 22 days, but not for 42. In dull (diffuse)
light, virulence lasted 15 days, in bright sunlight, less than 40
hours. It is destroyed in half an hour at 158° F., in 4 per cent.
carbolic acid in 15 minutes, in mercuric chloride (1:1000) in 10
minutes, and even in concentrated milk of lime.

Pathogenesis. 'The virus is deadly to chickens and turkeys,
while ducks, geese, swans, pigeons, mice, Guineapigs, and rab-
bits are immune.

Symptoms. The affected chicken becomes listless, with ruffled
feathers, blood-red or dark leaden comb, drowsiness, coma and
atony. The first day the affected hen leaves the flock and is
found apart, dull and apathetic, with slightly elevated tempera-

199



200 Veterinary Medicine.

ture. On the second day the patient declines food, sits on its
breast or abdomen, with head sunk between its wings, feathers
erect, eyes closed or semi-closed, and when raised it moves un-
steadily, or falls to one side, forward or backward. The comb
and wattles are now usually violet or black, and the droppings
still normal or slightly soft and green. The temperature varies
from 108° to113° F. Drowsiness advances into coma, the patient
can no longer be roused, the breathing is stertorous or accom-
panied by audible plaints, and death usually occurs on the third
day, preceded by a marked fall of temperature (86° F.) and per-
haps spasms or paralysis. Some live only a few hours, others for
a week.

Lesions. 'These are not very diagnostic. Local congestions
and blood extravasations may be diffused over the mucosz of the
alimentary canal and air passages, but the bowels rarely show
any such congestions or secretion as distinguish fowl cholera.
Petechiation and blood extravasation of the serosz,above all of the
pericardium, pleura, and peritoneum are more in evidence. The
lungs may show congestion and circumscribed areas of hepatiza-
tion. The liver is enlarged, and like the spleen and kidneys hy-
persemic or petechiated. Congestion and discoloration of the
lymph glands are common. Subcutaneous exudations are met
with. The localization of the lesions is however far from con-
stant, and it is their heemorrhagic character rather than their
seat that is significant.

Diagnosis. 'The features which distinguish chickenpest from
fowl cholera are mainly that chickens alone suffer, and particu-
larly that mature ducks and pigeons are immune ; that diarrheea
is absent ; that there is no severe inflammation of the bowels,
though petechize and blood extravasation may be present : and
that death follows more tardily—on the second to the fourth day
in place of on the first to the third. The failure to find the
bacillus cholere gallinee, or any definite microbe in all cases in
the blood is even more diagnostic.

Medicinal treatment has been eminently unsatisfactory.

Prevention may be sought by separating the sick and healthy,
disinfecting the poultry houses and yards, furnishing fresh runs
to the exclusion of the old ones, excluding from water-courses
which may be suspected of exposure to infection, exclusion of
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food or litter brought from infected places, and the keeping of
the flocks carefully secluded from contamination by other poul-
try, or in summer through wild birds or insects. All infected
birds should be promptly destroyed and boiled, burned or deeply
buried, and all droppings and other materials taken from the in-
fected yards dealt with in the same way. The absolute seclusion
of an infected flock and the prompt destruction of all sick fowls,
should be legally enforced, together with disinfection. The
removal of birds from a recently infected flock for any purpose
(sale, gift, exhibition or otherwise) should be made penal.
Even when an entire flock has to be sacrificed, the eggs washed
in sterilized water may beavailed of to speedily build up a new
flock of equal pedigree and excellence.



MOLLUSCUM CONTAGIOSUM IN BIRDS.

Synonyms. Epithelioma Contagiosum; Acné Varioliforma ;
Acneoid Epithiliosis ; Bird-pox ; Gefliigelpocken.

Definition. A croupous or diphtheritic inflammation of the
mucosa and skin due to an invisible, infinitesimal, filtrable
microbe.

Contagion. ‘This affection is virulently contagious to pigeon,
chicken and goose, and is easily transferred by rubbing the mor-
bid products on the delicate skin of the comb, wattles, eyelids,
beak, etc., or on the buccal or nasal mucosa. In such an ex-
posed situation the raw surface becomes the seat of accidental
microbian infection, and the disease has been attributed to proto-
zoa (gregarina, coccidia, blastomycetes). The experiments of
Marx and Sticker (1902) have, however, definitely shown that
the virulent material passes through a Berkefield filter though it
is arrested by the finest porcelain filter. This ranks it with the
invisible microbes of rabies, lung plague, etc., the demonstra-
tion of which under the microscope is not yet accomplished. It
has great vitality and resistance, having survived complete drying
at room temperature; exposure to sunlight or to 8° F. for one
week ; three hours at 140° F.; or one week in glycerine. It
perishes in two per cent carbolic acid. Passed from the pigeon
through the system of the hen, it parts with its virulence for the
pigeon.

Recovery from a first attack bringsimmunity against a second.

Symptoms. 'These resemble those of chicken diphtheria. In
slight attacks there is inflammation with more or less production
of false membrane in the mouth, nose, throat and eyes and at
times in the bowels causing diarrhcea. When it extends to the
skin, warty-like masses appear on the angles of the beak, nasal
openings, eyelids, ears, comb, wattles or bare parts of the head,
at first the size of poppy seed or millet seed, and later of a hemp
seed, or even a pea, or cherry stone, imbilicated in the centre, un-
like an ordinary wart, and of a variable color, reddish or yellowish
gray or brown, and even in some recent cases, a pearly lustre.
The individual nodule is definitely circumscribed and is easily
enuncleated by pressure between finger and thumb, the contents
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escaping in the form of a thick creamy mass, which suggests
the error that it was variolous. A nodule may stand isolated or
discrete ; in other cases a number aggregate together like a
granulating surface ; in still others they become confluent, and
grow out in considerable masses, the surface having a conglomer-
ate appearance like that of a strawberry. Under this exuberant
growth it becomes rough, scurfy and more or less broken by fis-
sures. The drying exudate may close and seal the eyelids, or
obstruct the orifices of the nose or ears.

Pathological Anatomy. The first consideration is that thisis a
product of the dermis or rather of the deep layer of the epithe-
lium (Malpighian layer) and does not encroach on the cutis vera
or adjacent tissues, hence the ease with which it is enuncleated.
The deep, or basal cells of these mucous layers are normal, but in
the 3d or 4th stratum, the cells become granular, opaque and
swollen, the nucleus is displaced or disappears, yet the outer mem-
brane remains distinct and thickened and from this the cell grad-
ually dries into a scaly mass which is desquamated. The form of
the individual cell may be round, oval,or fusiform with attenuated
ends. A careful dissection may show the clusters of altered epi-
thelial cells enclosed in separate chambers converging above to a
point in the center of the mass. It is at this point that drying
and exfoliation takes place most rapidly, accounting for the um-
bilication.

Prognosis. In the milder cases, affecting the skin, a sponta-
neous recovery may take place, the morbid product slowly drying
up and exfoliating to leave a healthy surface. In the mouth,
nose and pharynx a recovery is more tardy, or the excess of the
morbid product may cause suffocation and death, or its persis-
tence may lead to a great impairment of health, and marasmus.
The worst cases are those in which the disease extends to the
crop, proventriculus, gizzard or bowels. There is dulness, pros-
tration, and emaciation in spite of an inordinate appetite, ruffling
of the feathers, dragging of the wings and tail, irritable bowels
or diarrheea, raucous cries, and death in three or four weeks (4
or 5 weeks after inoculation.—Bollinger).

Treatment. 'This has been carried out most successfully along
the lines resorted to for fowl diphtheria (croup). Painting the
affected part with a two per cent solution of creolin or carbolic
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acid does well in the early stages, or half the water may be
advantageously replaced by glycerine. Lysol, creosote, salicylic
acid, or boric acid may be substituted. In advanced cases with
extensive deposits the latter may first be scraped off, and then
the antiseptic applied. - Even glycerine alone, liberally applied
has proved successful. For the enteritic form glycerine has
been administered by the mouth, a tea- to a tablespoonful for a
mature goose. In this last case borax, salicylate of soda, or salol
might be tried.

Prevention. 'To exterminate or prevent the infection, avoid
contact with strange birds, from neighboring yards, in exhibi-
tions, or in shipping ; remove sick birds from infected flocks,
disinfect buildings and runms, or change the latter ; divide up
the flock in separate pens of three or four fowls each, and remove
at once for treatment any sick fowl, afterward disinfecting the
pen ; take all possible precautions against diffusion of infection
through the food or water. Generous feeding and a course of
bitters, with copperas in the drinking water may be of material
advantage.

‘DISTEMPER IN DOGS AND CATS.

Definition. Synonyms. Animals susceptible: dog, fox, jackal, hyena,
wolf. Historic notes. Causes: contagion, inoculation, immunity, contact
with sick, clothing, bedding, kennel : infection fixed—little diffusible, dogs
at large, chill, domestication, high breeding, special bieeds, shows, public
conveyances, vegetable diet, debilitating conditions, catarrhs, change of
climate, recurrent attacks, youth, native susceptibility, teething. Microbi-
ology : micrococci, bacilli, mixed cultures, Shantyr's observations, Ligni-
eres’. Virulent products—all secretions and exudates. Vitality : virus
survives drying, freezing, dilution in water. Destroyed by disinfectants.
Forms ot distemper : catarrhal, opthalmic, cutaneous, gastro-hepatic, bron-
chitic, pulmonary, nervous. Duration 20 to 30 days. Mortality 20 to 70
per cent. Prognosis: unpromising conditions. Incubation 4 to 7 days.
Symptoms : hyperthermia (103° to 104°), dulness, debility, anorexia, star.
ing coat, tremors, seeking warmth, early fatigue, dry burning nose and
footpads, irregular temperature, simultaneous congestion of all visible mu-
cosez ; respiratory phenomena; sneezing, congestion of nose, discharge,
blocking, snuffling, rubbing, cough, retching, vomiting; percussion flat-
ness in lungs, in islets or along the lower part ; auscultation riles, wheezing,
crepitus, creaking, etc. ; epiphora, swollen eyelids, weeping, photophobia,
muco purulent discharge, sticking of lids together, opacities, vesicles,
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ulcers; red, hot, buccal mucoso, costiveness, fetid diarrhcea, tenesmus,
weakness. emaciation ; skin eruption, on delicate areas, papules, vesicles
with colored contents, pustules, sticky, greasy exudate ; irritability, rest-
lessness, taciturnity, depraved appetite, spasms, delirium, paresis, epilepsy,
chorea. Lesions: inflammation, degeneration, ulceration on air passages,
alimentary tract, lymph glands, kidneys, liver, cerebral and spinal men-
inges, leucocytic infiltration : offensive odor. Lignieres' viewsof microbes,
Prevention : quarantine new dogs for 14 days, wash, disinfect all colors, etc.,
avold shows and meetings, exclude street dogs, protect against mice, rats,
birds, shut up all dogs during an epizoGtic ; separate a pack into small lots;
seclude the sick and all belonging to them. Immunization: by lung exu-
date, by weakened cultures. Treatment: hygienic, dietetic, warm baths,
antipyretics, antiferments, calomel, phenic acid, eliminants, expectorants,
collyria, emetic, demulcents, bismuth, etc., pepsin, quinine, nerve sedatives,
tonics.

Definition. A contagious, febrile affection attacking dogs
(and by inoculation cats), and tending to local inflammatory and
degenerative lesions in the mucosz, lungs, bowels, liver, skin,
kidneys, and nervous system,—a first attack usually immunizing
against a second.

Synonyms. Contagious catarrhal fever : Dog ill ; Bronchial
Catarrh : Intestinal Catarrh ; F». Maladie des Chiens, Maladie
du jeune age, Typhoide, Typhus des chenils, Variole du chien ;
Ger. Staupe : /¢, Cimurro, -

Animals susceptible. Dogs, especially puppies and young dogs,
and other members of the canine race, fox, jackal, hyena, wolf.
Cats suffer from inoculation (Laosson), also apes (Cadeac). Old
cats and dogs are often immune, also all animals that have passed
through one attack of the disease.

History. 'The older English veterinarians quote the epizodtics
in dogs described by Virgil, Aristotle and even Homer as proba-
bly distemper. Laosson attributes to it a canine epizodtic which
prevailed in Bohemia in 1028. It appears to have been unknown
in Europe in the earlier third of the 18th century though prevail-
ing in Peru. According to Ulloa, it was introduced from Peru
into Spain in 1735, whence, it spread into France (1740), Ger-
many (1748), Ionian Isles, Greece (1759), England (1760),
Italy (1764) and Russia (1770), Sweden and Norway (1815),
Siberia (1821). Since that time it has prevailed in Europe and
many dependencies of European nations.
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Causes. Its advent in Europe as a new disease in the second
third of the 18th century, its steady spread, its continued preva-
lence, and extension, concur with the infection of kennels and
districts by the introduction of a sick dog, in demonstrating its
purely contagious nature, and this implies a living microbe trans-
ferred from animal to animal. If any doubt remained it must be
dispelled by the inoculations which have been constantly success-
ful when made on young puppies, or dogsthat have not previously
suffered, and on cats. A first attack confers immunity.

Among accessory causes may be especially named confact with
the sick dog, its clothing or bedding, and above all its kennel. A
kennel may retain infection indefinitely, especially if there is a
constant accession of puppies or susceptible dogs. On the con-
trary it is not readily carried on the clothes of attendants, and
the inmates of a kennel often remain sound, though only sepa-
rated by a yard from the infected one, and though cared for by
the same attendant. Yet so universally diffused is the contagion
that few dogs escape it until they are a year old.

The habit of letting dogs run at large, to meet in roads and
fields is a most prolific cause, which might easily be done away
with where distemper is prevalent.

A chill is a common condition, hence injudicious washing,
swimming in cold water, exposure of house dogs to cold storms,
or outdoors at night, sleeping in cold, damp cellars, on cold stones
or metal plates, or in passages in a current of cold air are fre-
quent factors. Yet it often spreads rapidly inthe summer, the
heat favoring the preservation and diffusion of the germ.

House dogs as a rule suffer more severely, as their systems are
more sensitive to the cold, and the resisting power to invading
microbes is lessened. Country dogs and those living in the open
air are hardier and more resistant and often have the disease in a
mild form.

High bred dogs suffer more severely probably largely from the
greater protection and care lavished on them and their conse-
quent diminished power of resistance. Newfoundlands, great
Danes, pointers, pugs, poodles, spaniels and greyhounds may be
named as especially liable.

The exposure to infection at skows, and in traveling by ra#/,
steamboat or other infected conveyance must be considered as among
the prominent causes.
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An exclusively dread diet has been recognized as a predisposing
cause, by reason of its lowering the stamina of the carnivorous
animal. ' '

Any condition which induces debi/ity whether severe or con-
tinued disease, parasitisms, impure air, under feeding, improper
food, rachitis, or scurvy, etc., must be admitted to operate in the
same way. Any calarrkal disease of the nose or bronchia is
especially conducive to the affection by weakening the mucosa
and making an easy entrance channel for the germs.

Change of climate is a strongly predisposing condition, which
not only hastens an attack, but even, at times, arouses anew the
susceptibility in dogs that have passed through a first attack.
Dogs that suffered in England have had a second attack in India,
and some have even had a third attack when brought back to
Europe. Four attacks within a year, in the same dog, and with-
out change of climate, are recorded by Friedberger and Frohner.

Youtk is much more susceptible than age, even apart from the
immunity which comes to the mature dog from a first attack.
Yet some puppies are insusceptible from birth.

Microbiology. No one pathogenic organism has been proved
to be the constant infecting agent, yet two classes of investigators
have contended in favor of micrococci and bacilli respectively.

Micrococci, 1 to 3 p in diameter, singly or in chains of 6 or 8
have been found in the blood, lungs, liver, kidneys and spleen
(Semmer, Friedberger, Krajewski, Rabe, Mathis, Marcone,
Meloni, Kitt). .

Bacilli were found associated with micrococci by Semmer, Le-
grain and Jacquot, Laosson, Millais, Schantyr, and Galli-Valerio.
As observed by the latter they were 1.25, to 2.5 long, by o0.31p
broad and took the Gram stain. Cultivated on gelatine the
colonies were waxy, lustrous points, which indented the gelatine
without liquefying it.

Cultures of the mixed bacteria (cocci and bacilli) and their
inoculation on young dogs produced the symptoms of distemper
with subsequent immunity (Laosson, Millais). Legrain and
Jacquot claimed immunity, as resulting from inoculations with
the cocci in pure cultures. Galli-Valerio, using the mixed cul-
tures produced all the symptoms (pulmonary and cerebro-spinal)
of distemper.
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Schantyr, ignoring the cocci, describes three bacilli which
cause three different diseases (distemper, abdominal typhus, and
typhoid), but the distinctionsare not clear nor generally accepted.

Lignieres and Even, in Argentina, and dealing with the more
susceptible high bred dogs (fox terriers, great Danes and carlins),
found constantly in the blood of the dog, in the early stages of
the disease, a long, delicate bacillus, non-motile -and easily
stained in aniline, but not by Gram's method. Inoculated on
the Guinea pig it shortens, approximating rapidly in successive
passages to a cocco-bacillus, and assumes the general characters
of Lignieres's pasfeurella. Different bacteria may be found in the
lungs, bronchial and nasal mucus, tears and vesicles.

Lignieres’s pasfeurella is inoculable on the Guinea pig, mouse,
rabbit, and dog, producing the symptoms of local or general in-
fection. Two centigrammes, subcutem, in the Guinea pig, pro-
duced a local eedema; disappearing in four or five days and se-
curing immunity. Five cc. subcutem proved fatal in 48 hours ;
intraperitoneal in 24 hours. In the rabbif 1 cc., subcutem,
caused local cedema for 2 days and hyperthermia (104°) for 3
days; 1 cc. intravenously, caused fever for 3 weeks, diffluent
blood and hamorrhagic lesions in lungs, liver, kidneys, bowels,
spleen and serosz. In the mouse, 4 to 8 drops, subcutem,
caused cedema, and recovery or death in 2 to 4 days. Im such
cases the microbe was found in pure cultures in the blood or in-
oculated tissues.

Inoculations of the pure cultures on dogs produced in different
cases, gastro-enteritis, pneumonia, pleuro-pericarditis, and ar-
thritis, in various combinations. If the animal survives it is
immune.

Grown on peplonized bouillon, neutral or’ slightly alkaline, the
bacillus forms, in 24 hours, small granular colonies which fall to
the bottom, leaving the. liquid clear. The addition of serum
renders this more abundant without causing opacity.

On pancreatic bouillon the growth is very free without indol.

On gelatine plates there are fine punctiform colonies, trans-
parent, but becoming white and opaque in 8 or 10days. Similar
colonies form in staband streak cultures. The gelatine is not
liquefied. Cultures in 7:/k cause neither coagulation nor acidity.
There is little or no growth in hay tea, on potato, nor in vacuum.
The cultures have the peculiar odor of the pasteurella.
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Virulent Products. Infection is present sooner or later in all
the morbid animal products. The nasal mucus, bronchial exu-
date, saliva, tears, contents of the cutaneous vesicle, milk, con-
tents of the bowels, and the blood have been successfully inocu-
lated on susceptible subjects. Inoculations with blood failed
with Bryce, but proved successful with Konnhauser, Krajewski,
Even, Lignieres and Physalix, so that the first-named cases
may be explained by a prior immunity, or by a too advanced
stage of the case which furnished the matter. The virulence is
not lost nor even diminished by drying at ordinary temperatures,
freezing (10° F.), nor by moderate dilution in water. Prolonged
exposure at ordinary temperature, however, reduces the viru-
lence, which is greatly impaired in 15 to 25 days (Laosson), or,
if dried, in three months and upward (Krajewski). Virulence
is easily destroyed by disinfectants,—thorough washing (Menard)
hypochlorous acid (Trasbot), chloride of lime, mercuric chloride,
etc.

Forms of Distemper. 'This disease is extremely protean in its
manifestations. Many cases, in country districts especially, are
manifested by a slight fever, with a catarrhal condition of the
mucosa of the nose, eyes, and throat. In other cases there may
be simply a slight conjunctivitis or keratitis, and in still othersa
cutaneous eruption, papular, vesicular or pastular. In some in-
stances there is slight gasfric or hepatic disorder with inappetence,
nausea, and vomiting or some irregularity of the bowels. In
such cases recovery may take place in eight or ten days.

In the more severe forms, especially seen in house and city
dogs, and in high bred and confined dogs generally, the fever is
high and persistent and the disorders often predominate in par-
ticular organs, hence we see a calarrkal form, aconjunctival, a
bronchitic, apulmonary, a gastro-intestinal and hepatic, a cutaneous
and a nervous. ‘The severe cases may last for twenty or thirty
days or even in their sequelee for several months. Exposure to
cold contributes greatly to a pulmonary attack even in inoculated
cases (Lignieres).

The mortality varies greatly. Incountry dogs it may be below
20 per cent, whereas in city dogs and those kept confined in close
quarters and in large numbers it may rise to 50, 60 or even 70
per cent.

14
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Prognosis is especially unfavorable in severe cases; in those
profoundly affecting the brain, lungs or liver; in high bred or
pampered dogs ; in the very young ; in the debilitated, ansemic
or rhachitic; in those that have been recently imported from
another climate and are as yet unacclimated. Puppies from de-
bilitated dams, or those raised in a large litter with insufficient
nourishment, or older dogs confined toa purely vegetable diet
show less power of recuperation. Profound prostration and offen-
sive odor, from excess of toxins are always to be dreaded.

Incubation in inoculated cases varies from four to seven days
(Krajewski). When contracted by simple exposure it may seem
to have been extended to fourteen or even eighteen days.

Symptoms. 'The earliest symptom is hyperthermia (103° to
104° F.) ‘'This is accompanied and followed by prostration, dul-
ness, impaired appetite, erection of the hairs along the spine,
shivering, trembling, seeking a warm place, fatigue on slight
exertion, hot dry nose, burning pads of the feet, sometimes taci-
turnity. Later the temperature may descend even to the normal
or there may be alternations of rise and fall. One of the most
characteristic symptoms of distemper is the implication of more
than one set of organs, so that morbid manifestations referable to
the nose, eyes, throat, stomach, skin and nervous system oc.
curring in the same subject are to be especially noted. In
enumerating the prominent symptoms caused by disease of one
set of organs therefore, it is not to be implied that the absence
of others referring to a different class of organs is to be under-
stood. On the contrary a complication of several is especially
significant of this disease, though the predominance in one class
of organ will signify a special form of the disease. .

Respiratory Symptoms. One of the earliest symptoms is usually
sneezing with redness of the nasal mucosa, followed by a muco-
purulent blocking of the nose, and rubbing of it with the paws.
‘With the implication of the throat there is usually local tender-
ness and a hard, painful cough, which may be accompanied by
retching or vomiting. The breathing becomes snuffling, especially
in pugs and bull dogs, and rapid and even oppressed in case of
implication of the smaller bronchia and lungs. The nostrils may
become glued together, the discharge red or dark in color, vesicles
and sores may appear on the mucosa, and the cough gets
paroxysmal, small, weak and husky or gurgling.

 ———
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Percussion of the lungs may reveal small areas of flatness from
exudate or collapse, and in case of pleurisy and hydrothorax there
is a lack of resonance up to a given horizontal line, varying in
position according to the position of the animal and always keep-
ing to that part of the thorax which may at the time be lowest.
Auscultation will reveal various sounds according to existing lesion-
There may be a loud blowing murmur over the large bronchia, or
at points to which thissound is conveyed through consolidated lung.
Or a coarse or fine mucous rile may be present indicating the second
stage of bronchitis, or a line of crepitation around a non-resonant
area indicating pneumonia, or there may be friction sounds or,
later, creaking murmurs from false membrane. Wheezing and
sibilant sounds are not uncommon, also sounds of the heart,
bronchia or bowels, heard in unwonted situations to which they
are conveyed through consolidated lung tissue. Dyspncea may
become extreme, with puffing out of the cheeks, labial soufle,
and violent inspiratory action. Fcetor of the breath is common.
Emaciation, marasmus, sunken, pale or dark red eyes, putrid
diarrhcea and nervous disorders usually precede death.

Eye Symptoms. Conjunctival congestion is one of the earliest
and most constant symptoms. Weeping, swollen eyelids and red
turgid mucosa. Photophobia may bespeak keratitis. Soon the
watery tears become muco-purulent, matting together the lashes
and even the lids, during the night especially, so that they must
be sponged to get them apart in the morning. The exudate may
accummulate under the lower lid, or may become flocculent, and
usually flows down the cheeks causing matting and evenshedding
of the hair. Vesicles exceptionally appear on the conjunctiva;
more frequently it becomes cloudy and opaque, and at points near
the centre degeneration of the epithelium leads to the formation
of ulcers no larger than pinheads, but extending into the cornea
and sometimes perforating it so as to allow protrusion of the
membrane of Descemet or the escape of the aqueous humor.
The formation and extension of the ulcers are favored by the
general debility, the rubbing of the eye with the paws, and the
infection of abrasions, by pus-microbes. This infection may ex-
tend to the lining member of the anterior chamber and even of
the posterior with panophthalmia, but, in the absence of perfora-
tion, internal ophthalmia is rare. When the ulcers heal, white
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citatricial spots, or black points caused by the adhesion of the
uveal pigment remain.

Digestive and Hepatic Symploms. Anorexia and vomiting may
usher in the disease. Buccal congestion, dryness, clamminess
and feetor are marked symptoms and there may be some yellow-
ness of the mouth and eye. The patient is at first costive, but
diarrhcea often sets in early, with tenesmus, much fceter, mucus,
froth and even blood, also abdominal pain and tenderness. The-
abdomen is habitually tense and contracted. The alvine flux
may rapidly exhaust the animal, or it may continue for a month
in dysenteric form with intense feetor, weakness, emaciation and
exhaustion. Ulceration of the mouth, gums and rectum, in-
vagination, prolapsus ani, jaundice, septic pneumonia, paralysis,
chorea, convulsions, or cutaneous eruptions are occasional com-
plications. ‘The abdominal type of distemper is especially fatal.
Even in its early stages debility, prostration and even drowsiness
are marked features.

Cutaneous Symptoms. Skin eruptions are observed in the great
majority of cases, at some stage of the disease, and may remain
as a sequel for a time after apparent recovery. Friedberger and
Frohner note cases in which the high fever and skin eruption are
the only prominent symptoms, and recovery may be looked for
with some confidence. The lesions are most patent on white
skinned dogs with short hair, and on the more delicate parts of
the skin (abdomen, scrotum, perineum, inside of the thighs and
elbows) but they may extend over the whole body and even en-
croach on the mucosz. They vary much in different cases and
stages. There may be punctiform reddish spots, changing to
hard elevated papules, and, in the case of a certain number, to
vesicles and even pustules. Some vesicles may be small and
pointed, but more commonly they are rounded and flat, and as
large as a lentil or small pea, when first formed, the contained
liquid exudate may be clear and transparent, but often it is red-
dish or even violet. The individual vesicles tend to speedily
burst, and dry up, but others appear, and thus the eruption will
continue for weeks, the skin meanwhile exuding a sticky, greasy,
offensively smelling exudate which mats the hairs together.
Itching is usually slight, yet in given cases excoriations and sores
are produced with considerable moist discharge. It tends to
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spontaneous recovery when the general health improves and ap-
pears to be little affected by local treatment.

Nervous Symptoms. These are shown more or less from the
beginning. The great dulness, depression, apathy and weakness,
which usually ushers in the disease, are indications of this. Drow-
siness may be early shown. Even the early nausea and vomiting
may be largely central in its origin. In some cases, however, the
brain symptoms are more active and violent. ‘The dogis restless
and irritable, getting up and moving from place to place, starting
from sleep, yelping, snapping, with twitching of the muscles of the
face or limbs, rolling of the eyes, and excessive heat of the head.
Krajewski even describes rabiform paroxysms, depraved appetite,
spasms, furious delirium, fawning, or threatening, and finally
where rabies is familar it would have been more satisfactory if
inoculation had been made from such cases with results negativ-
ing rabies. Epileptic attacks may appear at any stage of the
disease.” Chorea, tonic spasms, paresis and paralysis are on the
contrary. habitually late manifestations and often seem to be
sequele determined by toxin poisoning of the nerve centers, or
degenerations of their structure, Choreic movements may be
confined to the head, or a limb, or they may affect the whole
body. Tonic spasms often affect the neck, turning the head
rigidly to one side. Among other nervous disorders may be
named, amaurosis with dilated pupil and atrophy of the opticnerve,
deafness, anosmia, and dementia.

Lesions. 'These vary as do the symptoms. The nasal pharyn-
geal, and faryngeal mucosze show congestion, swelling, infiltra-
tion, ecchymosis with vesicles, pustules and ulcerations. They
are covered by a foul muco-purulent exudate. The same condition
may often be traced to the final ramifications of the bronchial sys-
tem. Inpulmonary cases, the lungsshow inflammation, inflamma-
tary exudation and consolidation, collapse, splenization, cedema,
and even suppuration in points or large areas. The bronchial
lymph glands and often the pharyngeal are enlarged, congested
and may be suppurating. The pleura over the congested lung
‘may be the seat of exudation and false membrane, and a bloody
serum may occupy the pleural cavity. The heart may show
parenchymatous degeneration.
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In the digestive organs there may be buccal congestion, with
degeneration and the desquamation of the epithelium and formation
of more or less extended ulceration. The stomach showssimilar
congestions and degenerations, the ulcer appearing particularly on
the summit of the folds. Together with the intestines this often
presents numerous petechiz and ulcerations, and is covered by a
foul but often temacious mucus. The agminated and solitary
glands are usually swollen and infiltrated, and the mesenteric
glands are swollen, congested and infiltrated.

The kidneys are often congested, and show points of blood
extravasation and tissue degeneration.

The meninges of the brain and cord are often inflamed, with
infiltrations, false membranes, and especially exudation into the
subarachnoid and ventricles. Centres of congestion and softening
have been noted in the brain and cord with embolism of capilla-
ries and softening and degeneration of their endothelium. Nocard
and others have noted a leucocytic infiltration of the perivascular
lymph spaces. In old standing cases sclerosis is an occasional
feature.

In nearly all cases there is marked emaciation and a very
heavy offensive odor comes from the skin, the tissues, the con-
tents of the bowels and the exudates on the respiratory passages.

Lignieres alleges that in the early stages, the specific bacillus
is found in the blood and viscera, but that later it is only
exceptionally found and that other bacteria (streptococcus, etc.,)
usually take its place. Inthe nasal discharge it may be found
at times, but in the more tardily appearing cutaneous vesicles
its absence is the rule, and in the brain matter and meningeal
and ventricular fluids, in cases of paralysis or chorea, it is not to
be detected by culture. Hence the case cannot always be diag-
nosed by a successful search for, or culture of the germ, and
hence also the frequently unsuccessful inoculations with the
blood, tears, liquid of vesicles, and even the lung tissues or nasal
discharges.

Prevention. Distemper, like any other contagious malady
may be excluded from a city or district by the simple expedient
of shutting out animals that bear the infection. From a kennel
or pack of hounds, new arrivals should be quarantined for a fort-
night, until danger is past, and should only be admitted after a
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good soapy wash. All clothing, collars, brushes and other ma-
terial that came with them should be thoroughly disinfected.
Dog shows and other meetings are to be avoided as far as possible
and any animal that has returned from one should be quarantined
and all his belongings purified. Dogs that run at large should
be carefully excluded from kennels where valuable dogs are kept,
and from all possible contact with them. Even mice, rats, and
birds have to be considered if the disease exists in the near vi-
cinity. When the disease exists in a district a sound sanitation
would demand the shutting up of all dogs on their owner’s pre-
mises, unless carefully led on chain and prevented from coming
in contact with other dogs.

When the disease has broken out in a pack of hounds, or a
populous kennel, the dogs should be separated into small lots of
3 or 4 ; temperatures of all should be taken twice a day ; any
lot in which one shows a high temperature should be instantly re-
moved to a safe distance and placed in quarantine ; and the en-
closure where they have been and all their belongings should be-
thoroughly disinfected. The enclosures where the sick are kept
must be carefully quarantined so that no infection may escape on
food, water, brushes, utensils, clothing, attendants, cats, vermin,
or even birds.

The dogs that are still healthy shonld have spacious, well-
aired dwellings, open air exercise (as much as possible in the
fine season) , good but not too stimulating food (in part at least
fresh animal food) , pure water, and protection against undue
fatigue, cold, icy baths, especially when exhausted, rain or snow
storms and cold stone or metallic beds. In the cold season arti-
ficial heat in the kennel is desirable.

Immunization may be sought in various ways based on the use
of the toxins and antitoxins on the one hand, and of a weakened
type of virus on the other. Bryce (1882) and others inoculated
with the blood and pulmonary exudate, and produced in three-
months-puppies, local swellings mainly, with subsequent im-
munity. The mortality from the inoculation did not exceed 10
to 15 per cent. These losses imply that in certain cases the ma-
terial inoculated conveyed the microbe of the disease, and the sur-
vivors acquired all that immunity which comes from a first attack.
In the cases that show local lesions only, it may be presumed
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that few microbes or none were inserted, while the results came
mainly from the toxins or antitoxins. ‘This would be entirely in
keeping with Lignieres’ observation that the blood and pulmo-
nary lesions often failed to furnish the pathogenic microbe, as
tested even by attempts at artificial cultures. The protection se-
cured from the antitoxins alone is short-lived, terminating with
the elimination of these elements, while that coming from the
action of the toxins on the leucocytes, and the stimulation by
these to the production of defensive products, is much more last-
ing and in ratio with the quantity of the stimulus introduced and
the profundity and duration of its influence on the leucocytes.
This may partly explain the occasional early exhaustion of the
immunity and the re-infection of the animal within a year after
inoculation. ’
Physalix working in Chauveau’s laboratory has found the best
results from the use of weakened artificial cultures. He culti-
vated the microbe of Lignieres in peptonised bouillon having 6
per cent. of glycerine, and allowed successive cultures to rest
(without reseeding a new culture fluid) after they have attained
to their full growth. The strength of the culture is in inverse
ratio to the period that elapsed between successive cultures, lead-
ing up to this one, and the first inoculation is made with the
weakest product that will produce a very limited local .swelling
which is fully developed in 48 hours, and disappears in a few days:
‘Three or four inoculations are made successively with cultures of
gradually encreasing potency, after which immunity persists for
years. It is to be understood, that an overdose will overcome
the immunity at any time ; also that the passage of a culture of
lessened potency through a dog or Guinea pig will raise it to its
original virulence. Physalix operated only on youngdogs, that
had not shed their milk teeth, and injected 2 to 3 c.c. of the
cultureasa dose with only 2. 5% mortality. Others had lesssuccess.
Treatment. To secure good results in the treatment of dis-
temper every attention must be paid to good hygiene. An open
air life in summer, and a roomy. clean, well aired, warmed
building in winter are most important. Chills, foul air, and
filth generally are to be carefully guarded against. Food should
be moderate in amount, easily digested and nutritious. Milk is
especially good (sweet, skim or butter-milk) ; then biscuit and
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milk, or in patients accustomed to animal food, lean meat, minced,
scraped or pulped. Warm baths are often advantageous, but
they must be given with great caution to avoid chill.

Medicinal treatment is largely symptomatic. An excessively
high temperature (104° F. and upward) may be met by warm
baths, or antipyretics—quinine, acetanilid, salicylate of soda, anti-
pyrine, phenacetin, or even damp compresses to the sides. Asa
rule, however, it is not well to continue such agents as acetanilid,
antipyrine or phenacetin longer than is absolutely needful to re-
duce excessive temperature.

Attempts have been made to check microbian proliferation by
antiferments, such asquinine, calomel, creolin, phenol, lactophenin
and phenacetin. ‘The tonic action of quinine specially recom-
mends it but like all bitters it is obnoxious to a dog with a deli-
cate stomach. Calomel is especially recommended by Frohner as
a gastric and intestinal antiseptic and its indirect action on the
liver renders it valuable in many cases. Creolin and carbolic acid
exhaled from saturated cloths tend to disinfect the air passages
and give tone to the mucosa. My colleague, Dr. P. A. Fish, gave
carbolic acid, 2 per cent., and afterward 4 per cent. in normal
salt solution, and in doses of ¥4 to 1 drachm, subcutem once and
twice a day. In the initial stages, it seemed often to be of great
value, quieting the nervous excitement, improving the general
symptoms, and in some instances apparently cutting short the
affection. ‘T'rasbot recommended strong infusion of coffee, and
-others potassium bromide, ergotin, orbetter hydrogen peroxide
in spray or as a draught. Iodine trichloride (1:2000-5cc) sub-
.cutem is claimed to abort an attack.

Eliminative treatment. As in all depressing contagious dis-
-eases, we must favor elimination of the toxins, and in this case
without risking any material encrease of debility. Calomel (7
grs.), sodium salicylate or benzoate (4 grs.), sodium bicarbonate
(7 grs.), potassium iodide (4 grs.), chlorate (7 grs.), or nitrate
(7 grs.) may be cited. Digitalis (1 gr.), strophanthus, or
-caffeine are especially recommended by their power of encreasing
the tone of the heart when that has become weak or exhausted.

For the respiratory symptoms we may employ the antiseptic
inhalations already named, or, in place of these, iodine or sul-
phurous acid. The nervous cough may be met by syrup of
poppies, or anise, by morphia, or codeia. (Recipe: morphine



218 Veterinary Medicine.

hydrochloras o.1 gram: aquse amygdal. amar. 10 grams,
aquee distill. 150 grams. M. A teaspoonful three or more times
aday. (Frokner). Asexpectorants, ammonium chloride (5 grs.),
or acetate, senega, or apomorphia ({4 gr.), may be used. In
vigorous subjects ipecacuan (} to § gr.), or antimonial wine (1
drop). Hydrogen peroxide in doses of a teaspoonful is often
useful. Among counterirritants and derivatives the warm bath
and cold compresses are especially valuable, or tincture of iodine,
or éamphorated spirit, or equal parts of aqua ammonia and olive
oil serve a double purpose as furnishing at the same time an ex-
pectorant inhalant.

Special pulmonary complications must be dealt with on gen-
eral principles as advised for the special diseases, bearing in mind
always the profound prostration and the need to avoid depressing
agents.

For conjunctival symptoms bathing with tepid water to soothe
irritation and remove adhesions and crusts, may be followed by
a drop of aqueous solution of pyoktanin (1:1000) under each lid,
twice a day, or cocaine (3:100), or silver nitrate (};:100); may be
used. Frohner advises creolin (14:100); Cadeac, cresyl (14:100);
Miiller, mercuric chloride (1:2000) or boric acid (1:40). Other
Collyria may be substituted (see diseases of the eye). In violent
inflammations atropia will find a place and in ulcerations boric
acid, silver, pyoktanin, calomel, red precipitate, or hydrogen
peroxide. When irritation and rubbing are persistent a cocaine
solution may be dropped into the eye every few hours. When
the ocular troubles persist during general convalescence tonics
with good nourishment and hygiene are demanded.

With digestive symploms the attendant vomiting will usually
have cleared the stomach of irritant contents. In the exceptional
cases it may be unloaded by apomorphia (1{y gr. subcutem), or
ipecacuan wine a teaspoonful by the mouth. More commonly a
check must be placed on persistent vomiting by bismuth nitrate
(3 grs.), laudanum (5 to 10 drops), creosote (5 drops), or chloro-
form (5 to 10 drops), and small pieces of ice. A derivative to
the epigastrium is sometimes useful. The food should be of the
simplest and most easily digested kind, milk, meat-soup skimmed
of fat, meat juice, scraped or pulped raw meat. Demulcents like
gum water, slippery elm bark, or decoction of marsh mallow may
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be resorted to, and in case of extreme irritability nourishment
may be given by rectal injection. As vomiting may be kept up by
irritants in the intestines a tablespoonful of tincture of rhubarb
may be required to be repeated twice a day until relief is secured.
Calomel and chalk (1:12) in grain doses will sometimes serve a
good purpose. Also dilute hydrochloric acid in water (1:60) in
doses of a teaspoonful with pepsin, gentian, quinine or nux
vomica will often contribute much to restore tone and function.
Septic intestinal fermentations may be .met with beta-naphthol,
naphthalin, (7 grs.), chloral hydrate (10 grs.) lactic acid (butter-
milk), or salol (5 grs.). The attendant feetid diarrhcea may
demand in addition opium or silver nitrate (14 to 1 gr.). The
gastric secretion is usually suspended so that it largely passes into
the intestines unchanged. Of course it should not be used along
with muriatic acid.

The skin eruption is usually considered of little consequence,
or, by some, beneficial (Cadeac). If treatment is desired it
may consist in dusting powders, demulcent soothing dressings
and perhaps stimulating liniments as found under skin diseases.
It usually disappears with the elimination of the toxins and the
restoration of vigorous health.

For the nervous symptoms treatment must correspond to the mor-
bid phenomena. Extreme prostration may demand diffusible
stimulants, coffee (7:100), sherry 1 dr., beef tea, meat extract,
ether, camphorated oil subcutem, strychnia, electricity. Spasms
and other indications of congestion may be met by cold to the
head, and inhalations of ether, followed by potassium or sodium
bromide (8 grs.), sulphonal (20 grs.), trional (15 grs.), chloral
hydrate in.- mucilage, or hypnal (15 grs.). Paralysis must be
met by tonics, stomachics, easily digestible, rich food, and good
hygiene. Pepsin, muriatic acid, nux vomica (14 gr.), arsenite
of soda solution (5 drops), arsenite of strychnia (5% gr.), orexin
(3 grs.), strong coffee infusion, wine, and electricity may be
tried, in addition to stimulant liniments. Chorea must be treated
on the same corroborant plan. Cold douches after which the
patient is carefully rubbed dry are sometimes successful, (see
Chorea).

During convalescence and in all cases of debility and ansemia a
similar corroborant treatment is demanded. Pulped raw meat,
rich soups, stomachics, tonics including the preparation of iron,
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and in extreme cases transfusion of blood or a normal salt solu-
tion may be resorted to.

In cals a parallel course of treatment may be pursued, allow-
ance being made for the smaller size of the animal and the great
susceptibility of the feline patient to phenol.

INFECTIOUS BRONCHIAL CATARRH. BENCH-SHOW
: DISTEMPER.

Under this name Glass describes an affection, milder than the
usual distemper, but showing similar lesions and demanding an
equivalent treatment. It is not self-limiting the same patient
having suffered twice in the same year (an occurrence which is
occasionally seen in distemper. The incubation is 3 to 5 days.
Diarrhcea is invariably present from the first, and the faeces slimy
and at the end of a week "slightly bloody. The affection is
characterized by the predominance of the digestive disorder, the
absence of skin eruption, the free shedding of the hair in long
coated animals, the ulceration of the gums, tongue and lips, and
the low mortality.

Bacteriological research must be invoked to determine whether
this is only a form of distemper or if it is one of a group of
diseases which have hitherto been known by that name.

EMPHYSEMATOUS ANTHRAX.

Definition. Historic notes. Geographical distribution. Animals sus-
<ceptible : Young cattle after weaning, sheep, goats, horses, asses and
white rats, have local swelling ; dog, cat, pig, bird and man immune. Im-
mune animals succumb if injected with lactic acid, or proteous vulgaris, or
violently exerted (:arco-lactic acid). Causes. Bacillus anthracis emphy-
sematosa, 3 to 1ou by 5x, stains violet with iodine, anzrobic, sporulate in
living body, hence seen as rod, club, and round, spore. Lives in exudate,
not in blood nor on surface. Table comparing with anthrax bacillus. Vi-
tality : resist. drying, cold, 98° F., weakened by 139°, sterilized by 212° F
for 20 minutes, by strong autiseptics. Lives in dense clay, hard pan, and
water logged soils holding little oxygen. Accessory causes: lactic and
other organic acids, overwork, potash salts, alcohol, salt, proteus vulgaris,
micrococcus prodigiosa, low condition, debility, plethora, chills, change to
warmth, youth, melting snows, freshets, drying of wet lands. Symptoms :
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incubation a few hours, diseases 12 to 70 hours. Hyperthermia, swellingin
loose connective tissue, shoulder, quarter, arm, thigh, neck, trunk, palate,
base of tongue, pharynx, tender point, rapidly enlarges, spreads, crepitates,
percussion resonance, finally cold, insensible, withered. On incision black,
bloody pulp, or frothy. Peripheral gelatinoid exudate. Subsidiary lymph
glands enlarged. Cases with deep seated exudate. Diagnosis : from ma-
lignant cedema and anthrax. Lesions: early decomposition, bloating, in
swelling blood extravasations with gas bubbles and lymph exudate, muscle
beneath dirty brown or black, breaking down when pressed, shows waxy or
fatty degeneration, and mauny leucocytes and cell firms. Lymph glands
and plexuses blood gorged. Extravasation may be in internal organs.
Liver cnngested. Spleen rarely enlarged. Treatm:nt: Chloride of iron
internally, ammonia iodide and ol. terebinth externally. Scarify and use
hydrogen peroxide or potassium permanganate. Antitoxins. Prevention :
draiu and till soil, apply quicklime to muck, exclude new animals just from
infected districts, disinfect buildings, close infected wells and streams, se-
clude the sick, burn, cook or dissolve carcasses, or fence graves. Bleeding
purgation, diuresis, uniform good feeding, setoning. Immunization by
heated and sterilized culture ; by toxins passed through a porcelain filter ;
by minimum dose intravenously ; by injection intotrachea ; by inoculation
on tip of tail; by inoculation with Pasteur weakened virus; by heat
sterilized virus.

Synonyms. Symptomatic Anthrax ; Black Quarter ; Quarter
Ill; Black Leg; Rauschbrand ; Charbon Symptomatique.

Definition. An acute infectious bacteridian disease manifested
by hyperthermia, lameness, and a localized, hot, painful swelling
on the shoulder, quarter, leg, neck, trunk or elsewhere, tending
to emphysema, and gangrene and when incised showing black
extravasated blood, clotted or frothy.

This affection was long confounded with anthrax proper, but
was differentiated by the observation of Wallraff (1856), Boulit-
Josse, Vernant, Pfisterer, Feser, and others and finally Bollinger
in 1875 found the motile bacillus. Arloing, Cornevin and Thomas
(187984 ) thoroughly substantiated this position, and devised a
method of immunizing by inoculation. Feser had however seen
the motile sinuous rods in the exudate as early as 1860, and even
produced the disease by the inoculation with mud from infected
Alpine Pastures.

Geographical distribution. Emphysematous anthrax prevails
in limited areas, and particular buildingsin Europe, Asia, Africa,
Australia and America, and in all climates from the tropics up
to the sub-Arctic. It is however most prevalent in spring, sum-
mer and autumn. It is not uncommon at the breaking up of the
winter snows. Itis especially prevalent on damp, undrainep
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land or on such as has dried up in the heats of summer, and has
become less prevalent in many localities in connection with drain-
age and careful cultivation.

Animals susceptible. 'The disease is especially common in
young cattle, from three months to four years of age. Calves
fed on milk are rarely attacked, being in a sense carnivorous and
sometimes immunized by toxins from the dam. Cattle over four
years usually escape, having already become immune if kept in
an infected locality. If brought from a non-infected place they
are, at any age, as susceptible as the young. Sheep and goats
contract the disease only exceptionally, but like the Guinea pig
are easily infected by inoculation. Horses, asses and white rats
have only a circumscribed swelling in the seat of inoculation.
Ganter saw violent general symptoms as well in a horse, and
foals and buffalo calves sometimes contract it casually. Carnivora
and omnivora, (dog, cat, pig, bird, man), and the rabbit are
virtually immune. Marck saw violent pharyngo-laryngitis and
exudates in adjoining muscles, of the pig, and from this inoculated
Guinea pigs successfully.

Immune animals may, however, be made to succumb under
special treatment. In a rabbit inoculated at the same time with
the microbe of black quarter and proteus vulgaris, or micrococcus
prodigiosus, or if injected with a little lactic acid, the disease de-
velops promptly and fatally. Over-exertion, producing sarco-
latic acid, will also lay the system open toattack. The reduc-
tion of the vitality and resistance of the muscle of the rabbit by
a contusion, bruise or lacerated wound, or by injecting it with
acetic acid, potash salts, alcohol, or common salt, will render the
inoculation pathogenic. Again, the introduction of the black
quarter microbe into the aqueous humor of the rabbit, where
there are so few defensive leucocytes, entails an active prolifera-
tion and a fatal result.

Causes. 'The essential cause of emphysematous anthrax is a
rod-shaped germ, variously known as bacillus anthracis em-
physematosa, bacillus Chauvzi, Rauschbrand bacillus.
This is a rod-shaped microbe, with rounded ends, found singly
or connected in pairs, or very short filaments. The bacilli are
3 to 1opn long, by .su broad, or when sporulating, 1.1 to 1.3u.
They form spores even in the body of the affected animal, often
assuming a club shape by reason of the spore formation near one
end. If the spore develops in the center they appear fusiform.
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They take aniline colors readily, and iodine slightly, assumingin
the last case a violet tint. The staining is unaffected by heating
in melted balsam. The bacillus grows readily in ordinary cul-
ture media, (peptonized gelatine, bouillon, milk, etc.), but, being
anzerobic, only under the surface in stick cultures, or under a
neutral gas or vacuum. It grows most rapidly at a temperature
of 36° to 37° C. butalso as low as 15°C. The bouillon at 37°
C. becomes milky and opaque in 24 hours, and later it clears up,
the microbes being precipitated as a fine white powder. In gela-
tine cultures liquefaction takes place in three days, and in twenty
days the whole mass may be dissolved and the microbes precipi-
tated to the bottom. Spores may form in the living body and as
these are set free by the granular degeneration of the bacilli, the
virulent éxudate and cultures usually show the microbe in three
different forms: 1st, the straight, motile bacillus of one thick-
ness throughout its whole length; 2d, club-shaped or fusiform
bacilli, the thickening of the end or median part being due to the
endogenous formation of a refrangent spore or spores; and 3d,
the free refrangent spores which have been set free by the de-
generation and destruction of the sporulating bacilli. The mi-
crobe is not found on the surface of the living animal, nor in the
blood, for in both the supply of oxygen is too abundant ; it forms
its colony under the skin, in the tissues, and above all, in the
mass of extravasated blood or gelatinoid exudate which its irrita-
tion has produced and where air is lacking.

The most marked differential features of the microbes of an-
thrax and emphysematous anthrax are contrasted in the following
table :—

Bacillus ‘Anthracis. Bacillus of Emphysematous

Anthrax.
5 to 20 X 1.254. 3 to 104 X 05too.6u
Ends square or Ends rounded.

cupshaped.
Occurs singly in lK: living body.
Long filaments in cultures.
Nonmotile.

Zrobic.

Often in pairs or threes in body.
No long filaments.

Motile (sluggishly).

Anzerobic.

No spores formed in living body.
Sporulates in air ; in surface soil.
Bacilli only.

Multiplies freely in blood stream.

Rabbit very susceptible ; man less so.
Produces no gas.

Inoculation swelling very restricted.
Bacillus destroyed by putrefaction.

Sporulates in living body.

Sporulates in vacuo ; deep in soil.

Bacilli ; sporulating bacilli ; free spore.

Dies in blood stream unless charged
with toxins.

Rabbit, pigeon and man immune,

Gas producing.

Inoculation swelling very exteusive.

Not destroyed by putrefaction.
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Resistance of bacillus of black quarter to physical and chemical
agentf. 'The microbe is possessed of great vitality. Thoroughly
dried at a temperature of 95° F. it retains its virulence. The
spores may be preserved indefinitely in dry soil, buildings, fod-
der, litter, harness, etc. Cold is equally harmless to it. It has
been exposed to a temperature of 98° F. below zero without losing
its virulence. Its virulence islessened by exposure for an hour
to 139° F., and is sterilized at a temperature.of 212° for twenty
minutes. The dried spores are virulent after six hours of the
boiling temperature but are sterilized at 230° F. if maintained for
the same length of time. Diffused in water the virus is sterilized.
in thirty-five minutes at the boiling temperature. Some waters
at ordinary temperatures destroy the virulence in twenty-four
hours ; others not for many months. It isdestroyed by the more
potent disinfectants, mercuric chloride (1: 1000), silver nitrate
(1: 100), acid salicylic (1 to 2 : 100), acid carbolic (2 to 4 : 100),
copper sulphate (20: 100), boric acid (20: 100) , muriatic acid
(1:2). Quicklime, copperas, zinc chloride, sulphuric acid and
an alcoholic solution of phenol have proved unsatisfactory.

In claysoils, hard pans, waterlogged soils, and in some that
are over manured so that the atmospheric air is excluded, it may
be preserved indefinitely. Feser, Gotti and others have produced
the disease by inoculating with the washings of infected marshy
soils, and this is doubtless a common source of casual cases of the
malady.

Accessory causes are important. The predisposing influence of
lactic acid, of other organic acids, and of overwork have been
already named. Potass salts, alcohol, common salt and the pro-
ducts of proteus vulgaris, or micrococcus prodigosus increase the
susceptibility. Low condition, debility, or suddenly induced
plethora have a similar influence. Sudden changes of weather,
chills, and particularly the access of hot weather in spring, when
the animal is changing its coat lays the system open to attack.
Youth, after the period of suckling, and under three years old,
seems to increase the predisposition, though this is largely the
result of the absence of a previous exposure. Then impermeable,
clay, wet, marshy soils, or those charged with organic matter are
conditions of the presence of the microbe. It often appears in
spring in connection with the melting of the winter’s snows, the
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occurence of freshets, and the washing out of soil infection which
would otherwise remain buried. Alsoin advanced summer and
autumn when swamps, ponds, basins, deltas, river bottoms, etc.,
are drying out and furnishing pasture. Pease records its great
prevalence in the rainy season in the swamp districts of the Pun-
jab and North Western provinces of India, and the same is largely
true of our Gulf coast states.

Symptoms. Emphysematous anthrax develops suddenly, the
incubation in experimental cases, lasting only for a few hours,
(casual cases 1-3 days, Friedberger) and the whole course of the
disease does not usually exceed 14 to 3 days. The local swelling
may be the first observed symptom or there may be first febrile
disturbance followed by the local swelling. 7he swellings show
where the connective tissue is loose and abundant as on the
shoulder, quarter, arm, thigh, neck, face, or trunk, and practi-
cally never where the areolar tissue is very spare and dense as on
the end of the tail, or ear, or on the limb below knee or hock. -
They sometimes form on the palate, base of the tongue, or phar-
ynx. The muscular system is especially liable to suffer, the loose-
ness of the texture and the presence of lactic acid making a par-
ticularly favorable field for the propagation of the microbe. The
comparative absence of muscle in the region below the metacar-
pus, the tail and ear is an important cause of immunity.

The swelling is at first very small and tender, but it increases
rapidly, and in a few hours may extend to one, two, or three feet
in diameter. At first smooth, rounded, pitting on pressure and
destitute of crepitation on handling, it becomes softer and less
sensitive and when pressed or kneaded it gives a crepitant sen-
sation and sound, or it even appears to gurgle. When percussed
the resonance is drumlike. Finally, the skin may become cold,
insensible, and withered like a piece of parchment. When in-
cised the tissues are found to be gorged with blood, and of a
black or dark red color ; they break down under pressure into a
bloody pulp, and from the wound flows a bloody fluid which may
be red in the early stages, black in the advanced, and frothy in
the latest. Where the connective tissue is very loose and abun-
dant, the bloody extravasation is surrounded by an extensive
straw colored cedematous infiltration. The swelling is sometimes
single, but more frequently several appear and become confluent.
The lymph glands in the vicinity become greatly enlarged.

15
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Fever is a constant condition as the swelling advances and
sometimes it precedes the local engorgement. There is erection
of the hair, with, it may be, distinct shivering, recurring again
and again. Then general stiffness, dulness, prostration, loss of
appetite and rumination, accelerated breathing sometimes at-
tended by a grunt or moan, cyanosis and rapid pulse. The
temperature usually reaches 104° F., and many rise to 109° F.
The breathing becomes more and more labored and plaintive,
colicy symptoms may set in, the prostration advances to complete
adynamia, the patient can no longer stand, the temperature drops
to 100° F., or 98° F., and death supervenes in from eight hours
to two days from the first sign of illness.

In some cases the swelling may be invisible because it is situ-
ated deeply or it may perhaps be entirely absent, and the con-
stitutional symptoms are the only ones observed.

Diagnosis. From malignant ecedema, which it resembles in
producing gas and crepitating tumors, emphysematous anthrax
is distinguished by the greater length of the microbe, by its forma-
tion of spores at the pole and not in the centre of the bacillus, by
the more sluggish motions of the germ, by the restriction of the
germ to given infected districts instead of being generally diffused
as in malignant cedema, by its not attacking man, rabbit, nor
pigeon, which are subject to malignant cedema, by its deadly
action on mature cattle, which are usually immune from malig-
nant cedema, and by the abundant blood extravasation on the
swelling.

From antkrax it is distinguished by the motility of the bacillus,
by its polar sporulation and club shape, by its rounded ends, by
its absence from the blood in the earlier stages, by the presence
of gas and crepitation in the swellings, and by the deadly action
of the infection on Guinea pigs, but not on rabbit, man nor
pigeon. Anthrax is easily inoculable on a cutaneous sore or in-
travenously, whereas emphysematous anthrax is not.

Lesions. 'The carcass is liable to be bloated with gas and a
reddish, frothy liquid often escapes from mouth nose and anus.
Gas is particularly abundant in the substance of the tumor, and
the skin covering it may be dry and crackling. An incision
made into the swelling exposes a mass of blood extravasation
and lymph exudate, the blood predominating in the centre so that
it may appear clotted and black, and mixed with gas bubbles,
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while the yellowish lymph forms the periphery of the tumor, yet
streaked more or less with blood, or even pink throughout. The
abundance of gas is usually in inverse ratio to the amount of
cedema. The muscles beneath, or surrounded by an exudate,
are of a dirty brown or black, and are disintegrated so as to
break down readily under pressure of the finger into a blackish
pulp. They areinfiltrated with gas, crepitate under pressure and
assume a golden yellow color on exposure to the air. The gas is
comparatively inodorous immediately after death, being mainly
carbon dioxide and carbide of hydrogen. Later it may show dis-
tinct and even offensive odor, from the formation of hydrogen
sulphide, or lactic acid. The muscular fibres are easily teased
apart, and show under the microscope masses of blood globules,
leucocytes, lymph cells, free nuclei and granules, with, in some
points, fatty or waxy degeneration of the fibres, or granular
masses that are stained black by osmic acid. The bacillus is
present in large numbers, and this with itsabsence from the blood
immediately after death becomes characteristic. The lymph
glands near the swelling are usually enlarged and gorged with
blood. The lymph plexuses and vessels contain bubbles of gas.

The swellings may be subcutaneous, or submucous in the
tongue or pharynx, but they occur also in the pleurs, lungs,
heart, pericardium, mediastinum, the peritoneum, the sublumbar
connective tissue, and even the walls of the stomach or intestine.
It is not uncommon to find a pink effusion into one of the serous
membranes. The liver is usually hyperamic, as may be also the
kidneys, but the spleen is rarely enlarged. In this and in the
integrity of the blood globules this affection differs from anthrax.

Treatment. 'This disease is so often speedily fatal, cutting off
its victim in eight hours, often during the night, that no oppor-
tunity is allowed for treatment. Even in those that survive for
two days, the affection must always be looked on as exceedingly
grave, and as little amenable to treatment. Yet much depends
upon the patient and the country. Dr. Phares in Mississippi
found that it yielded readily in many cases to %4 oz. doses of tinc-
ture of chloride of iron every four hours, and alocal application
composed of equal parts of tincture of iodine, aqua ammonia and
oil of turpentine. Galtier tells us that recoveries are frequent in
Algeria, while theyarerare in France. Tisserant givesthe French
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recoveries as 2 per cent. It is probable that in districts and coun-
tries where the malady is all but ubiquitous, the surviving ani-
mals are racially immune, or they have been largely exposed and
in some degree virtually immunized at an early age.

Wallraff mentions a success from applying a tight ligature
around an infected limb, above the seat of the tumor and freely
scarifying the latter so as to liberally admit the air. For swellings
elsewhere, scarifications and the free application and injection of
peroxide of hydrogen or potassium permanganate (2 to 3:100)
would be rational treatment. The same agent might be given by
the mouth in doses of 2 or 3 ozs. at frequent intervals. Antisep-
tics and tonics have been freely employed, including phenol,
salicylic acid, sodium salicylate, potassium iodide, quinia, alcohol,
phosphorated oil, ammonia acetate, and as an eliminant soda sul-
- phate, but with no very good result. ~Locally, scarification, anti-
septics, and caustics, have been employed.

Another line of treatment which deserves to be further exploit-
ed is the use of antitoxins on infected animals. An immunized
animal may be again and again inoculated at intervals of a week
or two until it has been stimulated to produce antitoxin in large
amount. Then after three weeks interval its blood serum or blood,
may be sterilized by heat, the resulting coagulum washed in dis-
tilled or boiled water, and filtered, and the filtrateinjected subcu-
tem on the infected animal.

Prevention. 'This is most effectively secured by sanitation of
the soil and buildings. Thorough drainage to secure perfect and
constant aeration leads to destruction of the anzerobic germ, or the
suspension of its pathogenic quality. Thorough culture contri-
butes largely to this sanitary aeration, while baking of the surface
counteracts it. When thorough drainage is impossible it may be
desirable to subject the land to gardening or to the production of
crops that are to be used for human consumption and not for
domestic animals. Kitt’s suggestion, to soil, cattle on hay, pro-
duced on such lands, and to exclude from the infested lands all
animals that by wounds or sores near the feet, or by raw gums
from shedding of teeth, furnish infection atria for the poison, is
insufficient, as stalled cattle occasionally suffer.

When an open porous soil maintains the infection by reason of
the presence of an excess of decomposing organic matter, that
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may be largely remedied by a free application of quick lime.
This hastens the decomposition of the organic matter and after a
year or two, when that has been largely disposed of, the good
effects may be expected.

An important measure is to exclude from fairs, markets, -and
above all from clay or other dense wet soils into which they might
convey the germs, all animals brought from infected soils.

Disinfection of the buildings where diseased and infected ani-
mals have been is an essential measure. Wells and streams receiv-
ing the drainage of infected lands must be carefully avoided.

Diseased animals must be carefully isolated, and all their drop-
pings, and products of every kind disinfected.

The carcasses are best cremated or rendered under superheated
steam under pressure, Solution in sulphuric acid may be em-
ployed. If none ofthese is available they may be deeply buried
in dry porous soil, well apart from any risk of drainage into wells
or water supplies. ‘The area occupied by the graves should be
fenced-in so that no cattle nor sheep can gain access to it, and
any vegetation grown on the graves should be burned. The danger
of the germs being raised to the surface by soil water or earth
worms must be recognized and any comsequent evil guarded
against. The carcass should not be cut open but buried in the
hide, or if the latter is preserved it should be treated with a chlo-
ride of lime solution. Ifa carcass is opened for scientific pur-
poses, great care must be taken to avoid the distribution of the
bacillus in soil appropriate to its preservation. The meat should
not be preserved for human consumption unless it has been cook-
ed under pressure at a temperature of 240° F. The object is not
to destroy any poison which would be fatal to man, but rather to
prevent the spread of the spores on new soil and the extension
of the area of infection.

The reduction or prevention of sudden plethora was formerly
availed of to lessen the number of victims and it is well to still
bear in mind that this has an appreciable though limited effect.
As a means of reducing plethora a free bleeding was resorted to
when the period of yearly prevalence approached, and no less
when the disease had already appeared in a herd. I can mention
an instance in which infection was carried on the fleam from the
first animal bled (thesick one) and caused the fatal infected swelling
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around the phlebotomy wound in the next seven animals operated
on. Another objection to phlebotomy is the tendency to a rapid
reproduction of blood, which the depletion brings about, and the
supervention of a greater danger than before, in the course of a
month or more. Purgatives and diuretics are somewhat less ob-
jectionable in this sense. Careful feeding to keep the animal con-
stantly in good condition does something to obviate sudden plethora
and its attendant dangers, and thus an allowance of grain or linseed
cake through winter and early spring, or when the pastures are
bare, will bring the animals through in fine condition, and ward
off the danger that comes from a sudden access of rich aliment.

Another measure was the insertion of a seton in the dewlap.
The theory was to counteract plethora but the benefit probably
came rather from the formation of an actively granulating wound,
which came in contact with the ground and received the bacillus
. but in which the abundance of air, and of active leucocytes
checked the propagation of the germ and the occurence of a
fatal infection. A certain grade of immunity was the natural re-
sult in many cases.

Immunization. As the first attack of emphysematous anthrax
secures for the subject of it immunity against a second, we are
furnished with a reasonable basis for the practice of artificial im-
munization. This has been attained by a variety of methods, the
essential feature of each-being the subjecting of the system of
the animal to be treated, to the action of the toxins of the
specific bacillus.

1st. A culture of the bacillus made in the thermostat at 42 C.
(107.6° F.) so as to prevent the formation of spores is then steri-
lized by heating to 100° C. for one hour and then injected sub-
cutem in a dose of 2 drams, to be repeated on the second day.
This, like all the other methods named should be done by some
one accustomed to bacteriological manipulation and the sterliza-
tion completed by superheating the neck of the vessel containing
the mixture. Any germs escaping on the hands, instruments or
other objects used will prove fatal in spite of all the appearance
of precautions, .

2d. Roux sterilized his cultures by filtering them through a
porcelain (Pasteur) filter and using only the filtrate for injection.
This requires even greater precaution in manipulation as what is.




Emphysematous Anthrax 231

left in the filter is most virulent, and must be thoroughly steri-
lized to obviate dangers from its dissemination.

3d. Intravenous injection of a small quantity of virus, con-
taining but a few bacilli produces no local swelling, but only a
slight temporary hyperthermia and permanent immunity. The
greatest care is necessary in the manipulation, to prevent any
contact of the bacillus with the subcutaneous tissues or the walls
of the vein. The virulent exudate swarming with bacilli is taken
and a drop or two added to a normal salt solution, which is di-
luted and shaken in a stoppered bottle, until each drop contains
but one, or at most two bacilli. Then the hands having been
thoroughly washed with soap and warm water and rinsed in a 5
per cent. solution of carbolic acid, and the instruments having
been boiled, the vein is raised as for bleeding, and penetrated by
a short cannula and trochar, which after boiling has been dipped
in the carbolic acid solution, the trochar is withdrawn, and the
nozzle of the syringe containing the virulent solution is inserted
through the cannula, so that its point is free in the centre of the
blood stream, into which a few drops of the virulent solution are
discharged. The nozzle is left in place for a few seconds to ensure
the washing of any infecting matter from its point, when it is
withdrawn, followed immediately after by the cannula. Great
care should be taken to avoid any scratching of the inner coat of
the vein with the cannula, trochar or nozzle.

4th. Another method of immunizing is by the injection of the
virulent liquid into the trachea, and bronchia. This appears to
bring it so directly in contact with the blood, that the microbes
are destroyed as rapidly as if it were introduced into the blood
stream direct. ‘The injection is made between two tracheal rings,
the manipulation being essentially the same as in the cases of the
vein, the tissues being first perforated by a sterilized cannula and
trochar, and the sterilized nozzle subsequently inserted through
the cannula.

sth. Inoculation into the tip of the tail can be successfully em-
ployed, the coldness of the region and the scantiness of the con-
nective tissues preventing any dangerous increase of the bacilli in
the cooler season. In the heat of summer, however, this is to be
avoided as dangerous. The tail is first washed with soap and
water followed by a 3 per cent. solution of phenol. It is then
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punctured with a fine trochar or needle, (sterilized), within two
inches of the tip and in a downward direction and the instrument
is moved slightly from side to side so as to form a small sac, and
is then withdrawn. The sterilized nozzle of the hypodermic
syringe is now inserted in the opening and a few drops of the
virus injected into the sac. 'When the nozzle has been withdrawn
the thumb may be placed on the external orifice and the end of
the tail manipulated to diffuse the virus in the connective tissue.
This is usually followed by an insignificant swelling, and a slight
rise of temperature. Should the swelling exceed the size of a
duck’s egg or if others appear higher up on the tail, they may be
freely scarified and covered with a carbolic acid bandage. Or the
tail may be amputated above the highest swelling and the stump
treated with antiseptics.

6th. The virus prepared by the Pasteur institutes, that of Arlo-
ing, Cornevin and Thomas, is the most extensively employed.
Forty grammes of the diseased muscle are dried rapidly at 32° C
(90° F.) and triturated in 80 grammes of water. Thisis divided
in 12 equal parts and put on plates in two thermostats, six at
100° C. (212° F.) and six at 85° C. (185° F.) where they are
kept for six hours, when it forms a dry, brownish powder. One
tenth of a gramme (1% gr.) of this powder is dissolved in five
grammes of distilled or boiled water and will furnish ten doses.
The animal to be protected isfirst injected in the tip of the tailor
elsewhere with the virus prepared at 100° C., and ten days later
with that prepared at 85° C.

By the use of this method in hundreds of thousands of animals
oninfected lands, the mortality has been reduced to less than one
tenth of its former amount. It is attended by the one danger
which is not always duly appreciated, that unless its use is
restricted to herds on ground that is already infected, it endang-
ers the infection of new districts. The spores are not absolutely
sterilized at 85° C. Arloing and Cornevin and later, Nocard and
Roux have shown that the addition of lactic acid to the liquid
which has been weakened for inoculation, restoresit toits former
virulence, making it a most deadly agent. Galtier says that the
virus weakened by heating to 100° C. for seven hours until it will
nolonger killa mature Guinea pig, will still kill anew born Guinea
pig and acquire all its original virulence in the act. Also that the
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injectton of large enough doses will not only kill the full grown
Guinea pig, but at the same time restore the microbes to their
former virulence. While recognizing the great economy of the
judicious use of such weakened virus, we cannot but condemn
the reckless sale by the Pasteur institutes of their products, to be
used on animals on all kinds of lands, the uninfected as well as
the infected. A great and valuable prophylactic measure should
not be used in such a way as to increase the area of prevalence of
the disease which is to be prevented, and also the yearly demands
for more of the preventive agent. Thismay appeal to the business
instinct, but this should ever be held subordinate to sanitary con-
siderations. The danger might be avoided by making the state
the sole distributor of such prophylactic agents, but in any case
their use should be forbidden, and as far as possible prevented,
upon dense and wet soils that are not yet contaminated by the
bacillus.

7th. Kitt secured immunization by inoculating once only,
with dried virus which had been subjected for six hours to steam
at 100° C.

8th. In different outbreaks, I have taken the blood from the
sick animal, or one that has just died, and heated it for over one
hour in a water bath, at 100° C., then broken up the coagu-
lated mass in well boiled water, filtered the liquid and used the
filtrate for inoculation in doses of 2 drams, repeated the second
day. Great care is taken in keeping the whole mass at 100° C.
for the requisite length of time ; then in heating the upper part
of the vessel, which was above the contents and the water so as
to char anything adhering to it ; to see that hands, instruments,
and all articles used have been thoroughly sterilized ; and to dip
the hypodermic nozzle in carbolic acid before each injection.

It is not claimed that this method is perfect, since severe, ad-
vanced cases may have bacilli and even speres in the blood, and
the latter would not be sterilized but only weakened. It has,
however, several manifest advantages that may be held to more
than counterbalance this danger.

a. It almost infallibly secures the toxins of the disease pre-
vailing in the particular herd, thus escaping the danger of using
the weakened virus of emphysematous anthrax on some other
disease (anthrax, Wildeseuche Barbone, etc.), which has been
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mistaken for it, and which may not be prevented by this pur-
chased product.

5. During life the blood of emphysematous anthrax is usually
free from the microbe, and even where that is present it is liable
to be in very small numbers, so that we secure either the pure
toxins, or if a few germs are present they are so’scanty, that,
weakened as they are by heat, they are without danger to the
animal operated on. I have never had occasion to note evil
results.

¢. There is no danger of the spread of the bacillus to new ter-
ritory, as we secure the material from a herd in the already in-
fected territory,and use it only on the animals on the same land.

The certainty of results with this method, and the comparative
absence of danger of injury to the animal operated on, and of all
risk of the extension of the area of infection appeal to me so
strongly, that I would not willingly resort to the purchased pro-
ducts, except where it proves impossible to secure the virus on
the spot.

ANTHRAX.

Definition. Synonyms. History and geographical distribution. REti-
ology : Bacillus anthracis. Susceptible animals: small rodents, sheep,
horse, camel. ox, goat, deer, stag, man, swine, dog, white rat and bird
when chilled, frog when heated ; young most susceptible, races long ex-
posed to infection are least. Soils, wet, dense, impermeable, basins,
swamps, rich river bottoms, deltas, rich meadows, below tanneries, alkaline
soils, wells with surface drainage ; season : wet, hot and dry, late summer
and autumn ; flies ; infected buildings, harness, vehicles, fodder, litter,
butchers’ knives and wagons, surgical instruments ; insolation ; privation
of water ; plethora, starvation; overwork, exhaustion. Bacillus anthracis ;
rod, non-motile, 5to 20x by I to 1.54, square ends, isolated in blood, often
filamentous in cultures, sporogenous, erobic, stains easily in aniline and
iodine, killed at 131° F. (spores at 203° to 282° F.), action under chemical
disinfectants, or septic ferments ; air favors sporulation and survival ; in
shallow graves, water. Infection atria, ingestion, inhalation, inoculation,
insects, placenta. Forms : fulminant, internal, febrile, local,—external,—
gloss-anthrax, pharyngeal, hemorrhoidal, subcutaneous. Lesions: blood
normal in fulminant, dark, diffluent, crenated or disintegrated globules in
prolonged cases, tissues brown or yellow, heart pale ; liverenlarged, softened,
pale, heemorrhagic; spleen enlarged, blood-gorged, ruptured; lymph
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glands hypersemic ; serosee congested, petechiated, hemorrhagic ; lesions
embolic and like the blood swarm with bacilli. Toxins, ptomaines. Incu-
bation 1 to 6 days. Symptoms : imfernal cases: hyperthermia, constitu-
tional disorder, mucosee dusky, brownish, yellowish, bleeds, bloody urine,
rectal mucosa congested, blackish, colics, pharyngeal anthrax,blood difiu-
ent, black, broken down red globules, bacilli, abortions, death in 12 to 48
hours ; fulminant cases in cattle and sheep. Local (external) anthrax,
cutaneous, swellings; gloss-anthrax; pharyngeal, heemorrhoidal ; sheep
and goats; horse; swine; dogs ; cats; birds. Differential diagnosis: deductions
from symptoms, conditions of blood, animals attacked, environment or con-
ditions of life, presence of the bacillus. Examination for bacillus. Post
mortem lesions ; gelatinoid, bloody exudate, petechiee, blood-gorged spleen,
lymph glands, and liver, difiuent blood, bacilli in capillaries. Inoculation
intravenously. Cultures. Prognosis. Mortality often 70 per cent.

Definition. Anthrax is an acute infectious bacteridian disease
occurring casually in the herbivora and omnivora and, under favor-
able conditions, communicable to carnivora, birds and batrachians,
Its special features are the presence of the bacillus anthracisin the
diseased parts, the destruction of red globules, the arrest of
heematosis, the occurrence of capillary embolism, extravasations
and exudations, and of necrotic processes in the affected parts,
and a sanguineous engorgement of the spleen.

Synonyms. Malignant pustule ; Splenic apoplexy ; Splenic
Fever ; Charbon ; Miltzbrand ; Woolsorter’s Disease ; Malignant
Carbuncle ; Contagious Carbuncle.

History and Geographical Distribution. As anthrax prevails
in damp, undrained lands where agriculture is backward, it is
not wonderful that it can be traced to near the dawn of human
history when the whole race lived under primitive conditions.
Moses records its ravages on the bottom lauds of the Nile (Ex.
ix. 9), Homer, on the plains of Troy (Iliad, Bk. 1st), Ovid,
Plutarch, Dionysius, Livy, Lucretia, Columella, Virgil, Pliny
and the Arabian physicians all show a familiarity with a disease
of this nature. Later, Heusinger collects evidence of its preva-
lence in certain areas in all parts of the world from the equator
to the Arctic circle. The mortality was often very high, thus
Kirchner records the death of 60,000 people in a single epidemic
in 1617, in the vicinity of Naples, Placide-Justin, that of 15,000
in St. Domingo in six weeks in 1770, and on the Russian and
Siberian Steppes it is not uncommon for hundreds of thousands
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of domestic animals and thousands of human beings to suffer in
a single year.

The geographical distribution of the disease is largely influ-
enced by soil and climate. On, dense impermeable clays and
hardpan subsoils, on river bottom lands, dried lake basins and
deltas, rich in organic matter, and with the air driven out by
water or gaseous fermentation products, the germ is preserved
and propagated if once introduced. Thus it is common around
the mouth of the Nile, and along the occasionally inundated
banks of the Vistula and Danube, the Spree, Oder, Elbe, Rhine,
Eure, Loire, Seine and Marne, and in England in the Fen dis-
trict. On the rich, undrained, black soils of Siberia it is ex-
tremely prevalent and fatal. In the rich Genesee Valley, N. Y.,
the writer has seen 200 cattle in one herd and three human at-
tendants attacked in the course of a fortnight, and in different
meadows receiving the drainage of tanneries, the affection pre-
vails every summer and autumn. It is much more prevalent in
the rich lands of the Southern States and a widespread and deadly
epizootic prevailed in Louisiana in 1896. Where the soil is
favorable, the germ may be preserved indefinitely, even in moun-
tainous districts, and near Los Angeles, Cal., where the disease
was introduced in imported sheep some years ago it has become
permanently domiciled, on the dry ranges which have moist
lands (Cienegas). When an outbreak occurs, the herds or flocks
are usually moved to higher soil, and the carcasses being left un-
burned and unburied the infection is spreading year by year
(McGowan, Morrison).

Etiology. Nothing is more certain than that the disease is due
to the introduction into the blood or tissues of the bacillus anthracis
or its spores. ‘These microbes are always found in the anthrax
lesions and in the blood of the victim in the advanced stages.
When grown in bouillon cultures to the hundredth generation
they retain their virulence unabridged and determine the same
lesions in the animals inoculated. When the infecting culture
has been passed through a Pasteur filter the virulence is lost with
the removal of the bacilli. The fresh anthrax blood containing
bacilli but no spores when subjected to compressed oxygen (50
atmospheres) becomes non-infecting. The same liquid when
boiled proves non-virulent. ’
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Certain conditions, however, contribute to the propagation and
reception of the bacillus and these may be considered as accessory
causes. -

Animals susceptible. The receptivity of the animal exposed
is of first importance. Young animals are the most susceptible.
The small rodents, the mouse, Guinea pig and rabbit are suscep-
tible in the order named, followed by the sheep and horse and
these again by the camel and ox. Among the wild herbivora the
goat, deer, and stag have a high susceptibility. Man is less sus-
ceptible yet contracts the disease readily by inoculation, inhala-
tion or ingestion. Swine and dogs are comparatively little suscep-
ible, yet they often contract the disease by eating the carcasses
or discharges of anthrax animals. White rats and birds are held
to be insusceptible, yet the latter contract the disease readily
when the vitality of the system has been reduced by immersing
the body in water, or giving antipyrine. A similar result is
observed in the otherwise immune frog if the body is heated
above the normal cold blooded temperature. The receptivity
may vary, however, in the same genus and species. The Alger-
ian sheep is virtually immune from anthrax, perhaps because its
ancestors have been so constantly exposed that only the insuscep-
tible strains survived. Swine, birds and carnivora may have
similarly acquired a fair measure of immunity by the survival of
the fittest. Apart from this, however, a flesh diet is to a certain
extent protective, thus Feser’s rats if fed vegetable food proved
susceptible to inoculated anthrax, while if fed on animal food they
were comparatively immune.

The animal that hassurvived an attack of anthrax is thereafter
strongly immune. This serves to partly explain the apparent
immuuity of animals bred in an anthrax district, the young animal
becoming habituated to infinitesimal doses of the toxins,conveyed
in the secretions of the uterine glands or mammee.

Soil is a factorso far as it preserves and propagates the bacillus.
As already stated, soils that are naturally wet by reason of their
impermeable character, their position on or near the water level,
their conformation in basins which dry out in late summer or
autumn, are especially favorable to preservation of the bacillus.
Again soils that are especially rich by reason of an excess of
decomposing vegetable and animal remains, or because of exces-
sive manuring, tend to preserve and multiply the microbe. Rich,
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flat meadows below tanneries or abattoirs, and irrigated from

~ these or occasionally overflowed are especially dangerous to stock
placed uponthem. Soils with an alkaline reaction from the lime,
potash or ammonia present are very favorable to anthrax. Wells
receiving surface drainage are common factors in carrying infec-
tion.

Season is a contributing factor in various ways. Damp seasons
sometimes bring the germ to the surface of the soil by the
gradual elevation of the water level, or by causing inundations
and the deposition of the bacillus on areas of pasture or forage
that were previously free, or finally by bringing the earth-worms
to the surface and leading to the deposition in their casts of the
bacillus brought from the infected graves or retentive subsoils.
Dry seasons are, however, the anthrax seasons par excellence, as
they dry up swamps, fens, ponds, lakes, basins, deltas and bot-
tom lands, and render them available for pasture. The germ-
laden mud of these drying lands is also raised in dust and de-
posited on the vegetation to be taken in by the animals. Again
on the drying basins and bottom lands the tempting green vege-
tation is often pulled up by the roots with adherent, infecting
mud. For the above reasons, even in an anthrax region the malady
is most prevalent in the late summer and fall, and in certain
valleys like those of Corsica the stock is considered safe until the
dry autumn weather demands their removal to the mountains.

Another reason for the summer epizodtics is found in the trans-
ference of the germ by flies. House flies, horse-flies, blow-
flies, mosquitoes, etc., carry the bacillus on their feet, mandibles
or piercing apparatus, and even in their stomachs (Bollinger) and
transfer it from one individual to another. It is worthy of note
that the great majority of cases of local anthrax in man occur on
the habitually uncovered parts of the body (face, neck, hands

_and arms) and start from a centre like the bite of an insect.

Stables, stable utensils, harness, shafts, poles, fodder and litter
are familiar bearers of the virus. Butchers’ knives and wagons
and surgical instruments are further media of contagion.

Certain conditions of the animal system expose it to attack.
The fever and constitutional disturbance which are caused by
the extreme heals of summer and autumn are strongly predisposing,
especially if alternated with frigid nights as seen on the Siberian
Steppes. Privation of waler raises animal temperature and thus
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the drying up of the customary drinking places becomes an im-
portant factor. Plethora and starvation are alike predisposing,
probably by lessening the resisting power of the system. Ouver-
work and exhaustion predispose, as Roger showed by making the
immune white rat turn a wheel until worn out and then success-
fully inoculating it. The addition of lactic acid to the virulent
liquid (1:500) greatly encreases its potency (Arloing, Cornevin
and Thomas) and the further addition of fermentescible sugar
(and rest) enhances this still more (Kitt). The production of
lactic acid by muscular overexertion is thus a potent accessory
cause in fatigue. In milk ducts of the susceptible it proves
fatal : in those of the immune it lives indefinitely, killing slowly by
toxine poisons and marasmus. (Nocard).

Bacillus anthracis. This was first demonstrated in anthrax blood
and exudates by Pollender and Brauel in 1849 and 1850 but as they
failed to find it in all cases they concluded that it was not the essen-
tial cause. Davaine who found the bacilli in 1850 suspected that
they were pathogenic and by 1863 he had shown that blood which
contained no bacilli was non-virulent, while that in which these
organisms were present was constantly infecting. Klebs and
‘Tiegel in 1871 filtered anthrax blood through an earthenware
vase and found that the clear filtrate (bacillus-free) was non-
infecting. -

T'he bacillus anthracis as found in the blood is a nonmotile rod-
shaped organism, 5 to 2ox long by 1 to 1.5x broad with ends
apparently square, but really slightly cup shaped as seen in the
stained specimens when two have remained connected end to end.
Under favorable conditions a clear hyaline envelope may be seen
around the bacillus. Though usually isolated in the living blood,
yet in bouillon cultures the bacilli grow out into long flexible fila-
ments, made up of separate segments which are easily distin-
guished in the stained specimen. In all cultures out of the
living animal body, in the presence of air and at a suitable tem-
perature spores form endogenously in the bacilli, exceptionally
polar, and are set free by the granular degeneration of the latter.
In peptonized bouillon this may occur in four days at 14°C., or
in eight hours at 37° to 40°C., but not above 42°C. (Schreiber.
Centr. S. Bact. 1896).. Sporulation never occurs in the living
animal body.

The bacillus is zrobic, yet it will grow at the bottom of a stick
culture in solid media. It fails to grow in an atmosphere of CO,,
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H, or N. It stains readily in aniline colors, and also by Gram’s

"method. It grows freely on a variety of culture media (blood
serum, aqueous humor, urine, vegetable infusions, milk, meat
bouillon, peptonized gelatine, potatoes, etc.) at a temperature of
20° to 38° C. Growth ceases below 12° C., and above 45° C.
Growth is most active in neutral or slightly alkaline media, and
is arrested by that which is decidedly acid.

Action of physical and chemical agents on the bacillus anthracis.
The bacilli survive a temperature of —45° C. (—49° F.), but they
perish in 10 minutes at a temperature of 100° C (212° F). A
temperature of 55° C. (131° F.), proves fatal if sufficiently pro-
longed. The spores are much more resistant. They have sur-
vived—130° C. (—202° F.) and though they may die in 10
minutes in liquid media kept at 95° C. (203° .F), yet when old
and dry it may require several hours at 140° C. (282° F.) to
sterilize them. ’

Even the bacilli are comparatively resistant to ordinary disin-
fectants, and, as spores form in the body very rapidly after death,
and in virulent products, it is always best to assume their pres-
ence. In a moist medium Cl. 44.7% destroyed the spores in 3
hours: HC1 (1: 1100) in 2 hours: HgCl (1: 1000) in a few
minutes : HgI, (1 : 20000) in 2 hours : Malachite green (1: 14,-
000) in 2 hours : Methyl violet (1 : 5000) in 2 hours : Aseptol
(1: 10) in 10 minutes : Carbolic acid (4 : 100) with HCI (2 : 100)
in 1 hour.

Action of septic ferments on the bacillus anthracis. Rapid putre-
faction in the anthrax carcass which has not been opened tends to
speedy granular degeneration and death of the bacillus anthracis,
so that the blood and tissues may be no longer infecting after six
days in summer. In such cases the irrespirable gaseous products
of decomposition drive out the oxygen without which the bacillus
cannot live. If, however, spores have already formed or if airis
freely admitted, the infection survives in spite of decomposition.
The search for the bacilli may thus be fruitless as soon as decom-
position is well advanced and the material can only be virulent
through any spores that may have formed. Eventration serves
to retard sepsis and admit air to form spores, and salting operates
in a similar manner.

The infected hides, the nasal, buccal, kidney and bowel dis-
charges, and spilt blood and exudates mingling freely with the
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air tend to form spores and to preserve and propagate the conta-
gion. On the contrary prompt and deep burial, without opening
the carcass and before spores can have formed will usually ensure
its destruction. The main danger in such cases comes from in-
fecting matter (adherent to the surface of the body) which sporu-
lates easily. This serves to explain the great danger of working
in anthrax hides, leather, horn, wool, hairs and bristles. It also
explains sporulation and preservation of infection when the viru-
lent excretions, blood, etc., mix with the surface layers of soil.
‘This may happen at a greater depth (3 or 4 feet) in a very porous
soil and where the temperature is sufficiently elevated (above
14° C.) It may even occur in water. The dried spores are
mostly carried in dust, hay, fodder, and running streams.

Since 1892 anthtax has prevailed along the banks of the Dela-
ware river for a distance of 40 miles in N. J. and Del., destroying
from 70 to 80 per cent. of the farmstock. The great morocco in-
dustry on this river draws infected hides from India, China, Rus-
sia, Africa and South America, and the spores are carried and
distrubuted by the tides.

Infection-Atria. Infection may occur by a variety of channels
as : 1st, by ingestion, giving rise most commonly to anthrax of
the mouth, throat or intestines; 2d, by #nzkalation, giving rise
to pulmonary anthrax (wool-sorter’s disease) : 3d, by #noculation
through contact of abrasions, wounds, etc., with infecting bodies,
including surgical instruments : 4th, by flies and other insects :
and s5th, by transmission to the feetus in utero. This last form
is very rare in the larger animals, but has been repeatedly seen
in Guinea pigs, rabbits, goats and even in one case (Pangalli) in
man.

Forms of Anthrax in Domestic Animals. In the lower animals
anthrax manifests itself differently according to the seat of in-
vasion and the amount of the virus. The worst forms, seen es-
pecially in cattle and sheep, are so sudden that they have been
called apoplectic or fulminant. Without premonitory symptoms
there is sudden loss of appetite, trembling, haggard expression
of face, uneasy shifting of the feet, irregular movements back-
ward or to one side, dyspncea, cyanosis, plaintive cries, convul-
sions, ejection of blood by the nose or with urine or faeces, and
death in a time varying from a few minutes to four hours. The

16



242 Veterinary Medicine.

second type is the anthrax fever, known also as splenic fever,
splenic apoplexy, or internal anthrax. In this form there may
be prodromata, especially in sheep, excitability, restlessness, and
above all, a rise of temperature of often 3° or 4°. ‘There may be
distillation of drops of blood from the nose, eyes or ears, the mu-
cosz become congested, and in sheep this may show on the finer
parts of the skin, as inside the forearm or thigh. Tremors, erec-
tion of the hairs, dulness, prostration, lagging behind the flock
or herd, insensibility of the loins to pinching, inappetence, ardent
thirst, grinding of the teeth, colics, tympany, mucus coated,
bloody or liquid feeces, bloody urine, tumultuous heart beats,
dyspncea, dark, congested mucosa, amounting to cyanosis, and
spasmodic contractions of the muscles of the back, neck or eyes.
If blood is drawn it may appear abnormally dark in color and very
slow to brighten under the action of the air, it may have a thick,
tarry appearance, and form a very loose clot. Death, (usually
in coma or convulsions) will supervene, in sheep under 24 hours,
in cattle in 2 to 5 days, and in horses in 1 to 6 days. The third
type is the local or external anthrax, assuming in cattle the
special forms of gloss-anthrax, pharyngeal anthrax, hemorrhoidal
anthrax, cutaneous and subcutaneous anthrax. In horses most
often same forms appear, in the tongue, throat, neck, shoulders,
withers, flank or thigh. These swellings have a firm or doughy
feeling, are comparatively and sometimes wholly insensible and
show a marked tendency to necrotic changes. When incised
they show extensive blood extravasation, or a pale, straw-colored
exudate mixed with sanguineous lines or patches, and manifest
no tendency to suppuration, nor to emphysematous crepitation.
These features distinguish them from phlegmon and emphysema-
tous anthrax. When suppuration ensues it is tardy and indolent
and is, on the whole, a favorable indication. In all cases the ba-
cillus may be found on microscopic examination of the exudate.

Lesions. Putrefaction of the carcass is usually rapid. In the
very rapidly fatal cases the changes in the blood and tissues are
often little marked, and after the removal of the enlarged, en-
gorged spleen and infiltrated internal organs, the carcass might
often be placed on the market without much suspicion. Inmore
prolonged cases the blood is profoundly changed, being very
dark, not subject to rapid eeration, and incapable of coagulating
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firmly or at all. The red globules are crenated or otherwise dis-
torted, adhere to each other in irregular masses, and have parted
with much of their heemoglobin which diffused in the serum
stains the intima of the blood vessels and other white tissues.
The leucocytes are relatively very much encreased. ‘The bacteria
are easily found in the intervals between the globules. The heart
is often soft, discolored, as it were parboiled, with the endocardium
deeply stained and the contained blood dark and diffluent or
liquid. The liver is usually enlarged, softened, friable, and as
if parboiled, with many hzemorrhagic patches. The spleen is
materially, often enormously enlarged, irregular in outline from
extreme engorgement with blood, and in exceptional cases even
ruptured, An encrease to two or three times the normal is
common. The bacilli are present in great numbers in the spleen,
alike in the pulp, in the blood vessels and in the trabecule.
The lymph glands are almost always hypersemic, hypertrophied,
and softened, especially in the vicinity of the localizations of the
tissue lesions. They may be merely petechiated, or they may
seem like a mass of black blood, and under pressure may break
down readily into a sanguineous pulpy mass. Like the spleen
they are favorite centres for the accumulation of the bacilli.
The marked alterations in these glands will often indicate the
channel by which the infection entered the body. The serosa
are usually hyperzemic, with many heemorrhagic points and even
extensive exudations, and they often enclose a sanguineous liquid
The hypersemia and points or patches of extravasation are to be
found in any part of the body in which the bacilli have been
colonized, thus they are common in the tongue, the throat, the
lungs, the stomach or bowels, the mesentery, the omentum, the
skin, the connective tissue, or the muscular system. There may
be bloody or gelatinoid exudation, but there are always the
capillary embolisms, by irregular masses of blood globules, and
bacilli. ‘These embolisms, the arrest of heematosis and the de-
structive action of the toxins on the red globules go far to account
for the extreme fatality of the disease.

Morbid poisons. Hoffa found in anthrax cultures a ptomain
which killed with anthrax symptoms. Hankin obtained a deadly
albumose which in small doses procured immunity. Brieger and
Fraénkel separated a toxalbumin, and Martin too, a protalbumose
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and a deuteralbumose together with a ptomain. Marmier sepa-
rated a toxin which did not give the reactions of the albuminoids,
albumoses, peptones nor alkaloids. This was not poisonous in
small doses, to animals possessing immunity—natural or artifi-
cial. It was weakened but not destroyed by 110°C., and was
rendered harmless by treatment with alkaline hypochlorites. Im-
munity could be induced by its use in small nonfatal doses. This
is present in the bacilli and being soluble in water can be secured
from these by diffusion in watery fluids and especially so if aided
by heat.

Incubation. ‘The implanted bacillus begins at once to multiply
in the tissues, but the encrease is at first slow and the resulting
morbid phenomena slight, so that there appears to be a period of
incubation. In experimental inoculations in which this can be
certainly noted it extends from one to two and even three days in
the rabbit and Guinea pig, from two to four days in sheep, and
from three to six days in horses and cattle. It may be shortened
by giving an overdose and especially if this is introduced intra-
venously, the chemical poisons apparently acting at once. In
young animals, too, the period is shortened, unless they have been
rendered refractory by a milk diet or otherwise.

Symptoms. ‘These vary according to the species’ affected, and
the seat of the disease, general or local, infernal or external. In
the latter case the febrile and constitutional disturbance is delayed.
In the infernal cases the fever is early and of a high type.
Even before the animal appears to be seriously ill, while still
keeping with the herd and showing life and vigor, there may be
high temperature, 104° to 106° F., pulse and breathing accele-
rated, heart beats tumultuous, tremors or shivering or perhaps
only staring coat, anorexia, and grinding of the teeth. Later
there may be drooping head and ears, dulness, a disposition
to lie, apathy, stupor and sommnolence. Nervous excitement
and delirium have been noticed. The patient becomes weak,
especially behind, comatose, and the temperature declines to,
it may be, 97° or even y4°F., prior to death. The visible
mucosze become dusky, brownish or yellowish, and streaks
of blood may appear in the nose or elsewhere. The urine
may be red, the feeces covered with mucus, or blood streaked, and
the rectal mucosa of a violet tinge, or blackish and blood gorged.
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In this the vulvar mucosa often participates. Local swellings
may appear in the tongue or pharynx, even if not on the surface,
or colics indicate implication of the digestive organs. The exami-
nation of the blood early reveals the presence of the bacillus, and
as the disease advances, its black, incoagulable, tarry, or coffee-
grounds appearance becomes characteristic. Pregnant animals
are liable to abort. Death occurs in 12 to 48 hours. Most cases
are fatal at the beginning of an outbreak, while later the great
majority often recover.

Fulminant cases (Anthrax acutissimus) occur mostly in cattle
or sheep, in high condition, the victim being found dead in pas-
ture or stall, without previous observation of illness, or, if seen
during life there is the sudden attack, leaving food, muscular
tremors, anxious expression of countenance, hyperthermia,
dyspncea, dark red mucosz, it may be streaks of blood on them,
plaintive cries, rolling of the eyes, spasms or coma, and death in
a few minutes to one or two hours. In skeep there may be sepa-
ration from the flock, pawing, stretching, shaking of head, turn-
ing in circle, dyspncea, falling, convulsive struggling, passmg of
blood by nose, kidneys or bowels and death.

Local Anthrax in Cattle. Symptoms. In culaneous anthrax
the circumscribed swellings appear suddenly, and may grow to
considerable dimensions on different parts of the skin, head, neck,
breast, shoulders, abdomen, axilla, sheath, udder, or flanks.
“T'here may be one or many, and they lack the acute early tender-
ness, and later crepitation of black quarter. On white skins
they are dark red, or violet, and when incised, show a gelatinoid,
bloody, non-suppurating mass, abounding in bacilli.

Gloss-anthrax implicates the whole, or it may be the roots
.only, of the tongue and the fauces. There is profuse salivation,
perhaps bloody, intermaxillary and pharyngeal swelling, anorexia,
and the tongue is found protruding, swollen, violaceous, vesicu-
lated or with rounded nodules, or sloughs and ulcers, with larda-
.ceous or blood stained bottoms. Hyperthermia and constitu-
‘tional symptoms are present.

Pharyngeal anthrax is manifested by swelling of the throat,
profuse salivation more or less marked with blood, complete dys-
phagia, attending on the marked febrile and constitutional symp-
toms already described.
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Heaemorrkoidal anthrax, a common complication of the consti-
tutional disease, is manifested by infiltration, blood extravasation,
violet discoloration and often enormous swellings of the rectal
mucosa, seen mainly during straining, but sometimes also as a
constant protrusion.

Local Anthrax in Sheep and Goats. External anthrax
swellipngs may form on the face, throat or udder with the general
characters of those of the ox, but this form is much more rare
than in cattle and horses. The usual form is the internal one,
with engorgement of spleen, liver, and perhaps some other in-
ternal organ, and it is relatively very fatal.

Local Anthrax in the Horse. Sympfoms. In anthrax dis-
tricts, tumors form in the seats of inoculations on sores, insect
bites, or sometimes without apparent local cause, as a result per-
haps of a generalinfection. Theinfiltration takes place suddenly
into or beneath the cutis, mostly on the head, tongue, throat,
neck, breast, shoulder, inguinal region, mammae, croup, or thigh,
encreases rapidly, but without crepitation, or suppuration, the
incision showing the general characters described in the ox, and
early attended by the constitutional disorder. The general fever
is often later in developing, less intense, and, on the whole, less
fatal than the purely internal forms.

Anthrax in Swine. Symploms. Swine are,on the whole,
less susceptible than cattle, and on the strength of his laboratory
experiments Pasteur denied their susceptibility. The mistake
gained a wide acceptance, yet experienced practitioners knew
that they were occasionally infected by eating the carcasses or
droppings of anthrax cattle. I had seena number of swine die
in common with cattle in an outbreak at Swineshead, Lincoln-
shire, in 1863, and a like occurrence took place in East Lothian,
and similar cases are reported by McFadyean, Trombitas and
Von Ratz, while Crookshank and Perroncito have respectively
inoculated the pig with success. In my experience at East
Lothian a shepherd skinned an anthrax bullock and then cas-
trated several litters of pigs, all of which died of anthrax. Much
doubtless depends on the condition of the animal as regards food
(flesh or vegetable) , the presence of lactic or other organic acid,
the coincidence of infection with anthrax bacillus and one of
those conditions, which habitually enhancesits virulence. There.
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may be named venesection (Rodet) or its counterpart ansemia,
the presence in the blood of inert powders—precipitates (Bar-
dach), fatigue—sarco-lacticacid (Charrin and Roger), starvation
—dyspepsia (Canalis and Morpurgo), privation of water (Per-
nice and Allesi) , the products of previous or coincident illness
(Galtier). '

The pig, infested by ingestion, suffers especially from pharyn-
geal and intestinal anthrax. There is marked swelling of the
throat with stiffness, dysphagia, champing of the jaws, salivation,
frothing about the lips tinged with blood, dark, violet discolora-
tion or ulceration of the fauces and tonsils, retching, vomiting,
hoarseness of grunt, extension of the swelling to the face, with
petechial spots and patches, diarrhceea with frothy or bloody feeces,
great muscular weakness, a disposition to lie, it may be actual
paraplegia, with the usual accompaniments of hyperthermia, con-
stitutional disorder, cyanosed, or dusky brown, reddish or yel-
lowish mucosz, and the black, incoaguable blood, with destruc-
tion of the red globules.

Anthrax in Dogs. Sympfoms. 1n the outbreak at Swines-
head, Lincolnshire, in which the pigs suffered, one shepherd dog
contracted the disease from eating the carcasses. It took the
pharyngeal and intestinal form, with dysphagia, vomiting, bloody
diarrhcea and high fever. Straus found that young puppies were
very susceptible and old dogs refactory probably because of flesh
diet and exposure. The excision of the spleen encreased the
susceptibility to 76 per cent. instead of 20 per cent. (Bardach).
Cornevin saw 5 dogs die the same night out of 7 that ate from an
anthrax carcass. Much depends on the previous exposure and
existing condition of the dog.

Cats have been observed to suffer under similar conditions. At
Geneseo in 1877 I found that a cat and three young horses died
from licking the blood from a stoneboat on which an anthrax
hide had been carried.

Anthrax in Birds. Symptoms. Birds (chickens) are natur-
ally less susceptible than swine, yet they succumb readily to
inoculation, when the body has been cooled by partial immersion
in cold water. Caplewsky found that, apart from artificial
chilling, young pigeons of certain breeds were easily infected,
and (Emler successfully inoculated small birds, sparrows, finches,
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canaries, yellowhammers, redbreasts. The larger birds are more
resistant but succumb readily if dosed with chloral hydrate or
antipyrin (Wagner). Birds of prey seem to be immune.

In chickens the disease is very acute, of rapid progress and
fatal. A few hours after inoculation they are seized with dul-
ness, debility, sunken head, drooping wings and tail, ruffled
feathers, and dark red or black discoloration of comb and wat-
tles. Dark colored anthrax swellings may appear on these last,
on the eyes, tongue, palate or feet, and the obstruction of breath-
ing may cause general cynosis. Weakness is extreme, the bird
staggers, or is unable to rise, has violent tremors or convulsions,
with bloody diarrhcea, and perishes after a few hours, or a day’s
illness. ‘The presence of anthrax in the locality, or in other spe-
cies, will be to some extent a safeguard against confounding
chicken cholera, entero-hepatitis, Birdpest, or malignant cedema
with this affection. The crucial diagnosis is based, as in other
animals, on the discovery of the characteristic bacillus.

Differential Diagnosis. The suddenness of the attack, hyper-
thermia, dusky, cyanotic, petechiated mucosze, the escape of
blood from mucous surfaces, the dark, tarry blood, brightening
imperfectly on exposure to the air, its comparatively loose coag-
ulum, the crenation and destruction of red globules, the staining
of the serum with hzematoidin, the leucocytosis, the engorged,
enlarged liver and spleen, and the gelatinoid or bloody swell-
ings, not gasogenic as in black quarter or malignant cedema, to-
gether present a picture which is strongly suggestive of anthrax.
If the malady affects domestic animals generally, is especially
virulent in cattle, sheep and horses, and attacks even man; if
the district is subject to anthrax, or of a rich, damp soil which
would favor the preservation of the bacillus anthrax ; if it is in
the line of watershed from stock-markets, abattoirs, tanneries,
rendering works, glue factories, packing houses, sausage fac-
tories, or phosphate works; if forage or new stock has been in-
troduced from an anthrax district; and if the outbreak has taken
place with a high soil-water level, or during a dry, hot season,
the case for anthrax will be strengthened.

The final tests are known by the microscope and inoculation.
To discover the bacillus a power of 400 to 500 diameters is desir-
able. From the living animal take a drop of blood, exudate or
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hamorrhagic extravasation, make a thin film on a cover-glass by
drawing across it the straight edge of another one, dry the film,
then pass it three times through the alcohol flame, film down-
ward, stain in anilin dyes, clear with acetic acid and examine.
The bacillus is large (5 to 20 by 1 to 1.54), nonmotile, of uni-
form thickness throughout, and sharply cut off at the ends. The
bacillus of blackquarter is shorter, often club-shaped because of
spore in one end, has rounded ends, is flagellate, motile and gas-
ogenic. ‘That of malignant cedema is much thinner, has rounded
ends, sluggish movements and is gasogenic. The bacillus sub-
tilis (hay bacillus) is short, thick, with rounded ends, each bear-
ing a flagellum and is motile. The proteus vulgaris (common
septic saprophyte) is small, short, with rounded ends and very
active movements. If the subject is dead we may examine the
blood, or the scraping from the cut surface of the spleen, liver,
kidney, congested lymph gland or other part bearing the lesion.

If we find in the carcass exudates, gelatinoid or bloody (espe-
cially the latter), petechize, dark, uncoagulated blood, brighten-
ing little on exposure, blood-gorged spleen, congested or heemor-
rhagic condition of one or more internal organs, muscle or con-
nective tissue (particularly of the lymph glands), if the muscles
of the loins, quarters, thighs, diaphragm, or elsewhere, are soft,
as if parboiled, salmon-colored, clammy, friable, or if reddish,
yellowish, brownish, with petechize, and capillary embolism, the
case will require critical examindtion. If the first examination
fails to show bacilli, repeat it from different lesions until tho-
roughly satisfied of their absence, or until another cause for the
condition has been discovered. The blocking of the capillaries
with bacilli in the various lesions is a most important point, never
to be overlooked.

In case of uncertainty, inoculation of a Guinea pig, mouse or
rabbit should be made. The blood or scraping from the seat of
a lesion is made into an emulsion, if necessary, and injected sub-
cutem. A single bacillus will destroy a mouse or Guinea pig in
from one to four days, and the blood shows the characteristic
bacilli.

One must, however, preclude the possibility of septic bacteria
excluding or obscuring the bacillus anthracis, by taking the in-
oculating material from the blood of the living animal, or from
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the same, or the tissues as shortly after death as possible. Fif-
teen hours may be altogether too late for inoculation. To ex-
clude the anzrobic bacteria of black-quarter, malignant cedema,
and septic affections, make an emulsion of the suspected material
in sterilized water, filter through a boiled cloth, and inject a
strong dose into the auricular vein of a rabbit. The anzerobic
bacteria perish in the blood, and, if anthrax bacilli are present,
they are found in pure cultures.

In inoculating suspected water or infusion of forage the intra-
venous method should be adopted. Another resort is to make
two artificial cultures, one in free air, and the other in an atmos-
phere of nitrogen or carbon dioxide. The bacillus anthracis de-
velops in the first, the anzerobes in the second.

Prognosis. Mortality. Fulminant cases are uniformly fatal.
Acute intestinal cases are usually fatal in 70 to go per cent. of
the animals attacked at the beginning of an outbreak. Toward
the decline most cases may recover. In a herd of 200 head, at
Avon, N. Y., in 1875, 40 fat bullocks died in two weeks, and
50 more showed a marked hyperthermia, yet under a change of
pasture and antiseptics, all but two of the latter recovered. As
serving to identify the disease, three attendants suffered from
malignant vesicle, but recovered.

SUPPRESSION AND PREVENTION OF ANTHRAX
IN HERDS.

Less simple or easy than in plagues. Germ survives in soil and water.
Extinction not always possible. Killing : conditions demanding it ; when
unwarranted. Kill without shedding blood or opening carcass. Body
burned ; if buried, five feet deep, in porous soil, distant from wells, ponds
and rivers. Fence graves, burn grass, Disinfection of hides, litter, fodder,
manure, excretions, stables, etc. : of bodies that must be moved, of build-
ings, yards, utensils, etc. Isolation of unaffected on porous soil ; surveil-
lance. Sales interdicted, milk, butter, cheese. Immunization : by toxins
which stimulate leucocytes to form defensive products : anti-toxins. Fosin-
ophile cells, action of spleen and liver. Mellituria. Protection by a mini-
mum dose, by enfeebled virus—modes of lessening potency, Pasteur’s
‘‘vaccin,’ its drawbacks and dangers, its technique; by soluble toxins in
sterile solution, author’s experience, apparent failures, advantages. Drain-
age—eeration of land. Prevention of importation and diffusion. Thera-
peutic treatment.
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Prevention of anthrax in animals is equally important for the
sanitation of herds and human beings. It involves the purging
from the anthrax bacillus of the infected lands and drinking sup-
plies, and in this respect the disease is much less amenable to
thorough and speedy extinction than is a simple plague in which
the germ does not live and multiply outside the animal body.
In some localities the extinction of the germ may be confidently
counted on and secured ; in others this may be impossible, and
other measures of protection must be resorted to.

Killing of the Sick and Disposal of the Carcass. This is not
always so imperative as in the obligatory parasitic infections,
since the destruction of the sick still leaves the germ present in
the soil and water. If, however, the infection has just been in-
troduced, on hitherto uninfected soil, by the arrival of new ani-
mals, and, if the new location is in any way favorable to perma-
nent colonization by anthrax bacillus, and if the diseased and
suspected animals cannot be kept secluded so as to absolutely ex-
clude these dangers, or again, if the diseased herd or its remnant
is to be moved on to another locality, slaughter is the obvious
sanitary resort.

The animal should be killed on the premises to avoid the
danger of scattering the infectious discharges in transit ; it must
not be bled nor cut open, as the admission of air determines the
formation of the resistant spore ; and the carcass must be burned,
boiled, or rendered in superheated steam under pressure, or
finally dissolved in strong mineral acids. If buried, it must be
in open, porous soil, far apart from any well, pond, river or
bank where the liquids may leach out, and the body must be
wholly covered to a depth of at least five feet. The graves must
be well fenced in from all stock, for a number of years, and no
forage grown on them can be safely fed to animals, as the bacil-
lus can be brought to the surface by earth worms or soil water.
I have known cattle to become infected by licking the fluid
which escaped above a stratum of clay, on the deep bank of a
river, at some little distance from where an anthrax carcass was
buried in the surface sandy loam. A covering of coal-tar.
chloride of lime, or of sand charged with sulphuric acid is an
admirable precaution.

As ameasure of economy the skins may be removed, if at
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once, on the spot, plunged for 12 hours in a 5 per cent solution
of carbolic acid, or cresyl, or creolin or in a 2 per cent solution
of sulphuric acid, and, if the knives and other instruments used
are placed in boiling water for half an hour. The same will
apply to fleeces. ,

Disinfection. All litter, fodder, manure, urine, and other ex-
cretions, or products; all stalls, feeding troughs, sheepfolds
covers, halters, harness, wagons, poles, shafts, and other ob-
jects used about the animals, or soiled by them or their products,
should be disinfected by burning, flaming or scalding (boiling),
when applicable, by one of the above disinfectants, by mercuric
chloride (5:1000), by formalin, or other potent antiseptic. Ex-
tensive dungheaps, too wet to burn, may be sprinkled freely
with strong mineral acids, or mercuric chloride in solution,
piled in compact mass, covered with chloride of lime and finally
with a thick layer of earth, and fenced in from all stock.

If carcasses must be moved to the grave, rendering works, or
elsewhere, they should be sponged with carbolic acid solution,
formalin, or mercuric chloride, and each of the natural openings
firmly plugged with tow or cotton soaked in the same material,
so that no infecting matter may drop on the way. They should
on no account be dragged on the ground, but carried on a wagon
or stoneboat, which should be afterward carefully disinfected.
Men or animals, entering an infected place, should be disinfected
on leaving : especially hands and feet.

All roads, yards and pastures, where the sick have been, and,
above all, where manure, saliva or urine has fallen, should be
subjected to thorough disinfection, or the surface layer removed
and deeply buried. When available a concrete or asphalt floor
should be placed in the buildings.

Isolation. Movement from Infected Ground. 1t has long been
known that the movement of an infected herd from the con-
taminated pasture to another, will often at once check the de-
velopment of new cases. In Sardinia and Auvergne the flocks
and herds were yearly moved on the approach of autumn, from
the rich valley, and bottom lands, to the drier hill pastures, to
avoid or lessen the decimation that otherwise inevitably overtook
them. This is in keeping with the enzoGtic nature of the
malady which arises more from the microbe preserved in the
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soil than from the sick animal direct. Two precautions are
necessary in making such change of locality : 1st, Animals al--
ready infected should not be moved on to such new pasture ;
and 2d, The pasture to which the stock is moved should be en-
tirely free fromthe impermeability (clay, hard pans), and
saturation with water (swamps, basins, low bottoms) which
would ensure the permanent preservation of any microbe planted
there. Elevated, sandy, argilaceous or loamy soils are to be
selected. To these the animals of the infected herd, which by
their appearance and thermometry may be pronounced sound,
should be removed and kept under careful supervision, especially
as regards thermometric tests. Any showing symptoms of an-
thrax should be at once taken back to the infected herd. If
they have stood in stalls, for milking or otherwise, these should
be disinfected, and they should be carried in wagons or driven
by unfrequented roads. Their droppings should be carefully dis-
infected.

If, in the absence of anthrax symptoms, animals must be kept
in the infected lot, or returned to it, they should be immunized.

Interdiction of sales. No animal in the infected herd which
shows a rise of temperature, should be sold even for slaughter.
No animal should be sold for stock purposes until the disease
has completely subsided. Any animal, in the infected herd,
which shows no hyperthermia nor other sign of anthrax, may
be sold for immediate slaughter, subject to a critical expert
examination of the cadaver for anthrax. Milk, the product of
an infected herd, and butter and cheese made from such milk,
should not be used as food. If such members of the herd as
show no hyperthermia or other symptom of anthrax, can be
held apart as a separate herd, in a disinfected place, and under
careful thermometric observation, their dairy products may be .
used.

Immunization. A number of different methods have been
practiced of rendering animals refractory to the bacillus anthra-
cis, but all are apparently based on the production in the system
of defensive products, as the result of a nonlethal poisoning with
anthrax toxins. It is true of anthrax as of many other infec-
tions that a first attack protects against a second. In all ani-
mals there is a certain measure of defensive power against the
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bacillus anthracis, amounting in some cases to virtual immunity,
and in others having very little effect. The object in immu-
nizing is to stimulate to the encrease of these defensive products
in quantity or power until an ordinary dose of the bacillus will
fail to colonize the tissues or the blood. In considering this sub-
ject a clear distinction must be made between the simple bacteri-
cidal and the antidotal or antitoxic products found in the serum
of immune animals, and the toxins which are produced by the
bacilli. The soluble antitoxic and bactericidal agents found in
the serum of the immune, may be employed for therapeutic pur-
poses to preserve life in an animal which has received a lethal
dose of the bacillus anthracis, but, as these are rapidly eliminated
from the system, their protective power is very short-lived, and
if some bacilli survive the period of their presence and potency,
or if the bacilli are introduced into the system later, the animal
may fall a victim to anthrax as if no such protective agent had
been used. Behring showed that the blood-serum of the white
rat proves fatal to the bacillus anthracis, but Metchnikoff pointed
out later that it must be brought in contact with the bacillus in
order to prove effective, whereas if the serum and bacilius were
injected at different parts of the body no protection was obtained.
The antidotal or bactericidal action of the serum of an immu-
nized animal acts at once, whereas a permanent immunity cannot
be established before about fifteen days. The serum of the im-
mune animal contains the following elements antagonistic to an-
thrax : Antitoxin or lencomain, which may be poisonous to the
bacilli, or chemical antidotes to their products : globulicidal prin-
ciples which distort or disintegrate the blood globules and release
their contents, including the bactericidal nucleins : precipitins,
agglutinins, etc. All such agents, when injected into the sys-
tem, are present only for a limited time, and while they may be
subservient to a temporary immunity, they can give no perma-
nent protection and must be considered mainly as therapeutic
agents. '

A permanent immunity must depend on a stimulation of the
system to the production of these defensive agents de novo or in
encreased quantity. This must be done by exposure of the
tissues to the toxins of the bacillus anthracis, and is accomplished
slowly. All the tissues that engage in the production of the de-
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fensive agents can not be certainly stated, yet certain indications
show that the eosinophile cells of the blood are presumably im-
portant factors in this work. The spleen as the seat of ex-
tensive blood changes, and as preéminently the seat of election
of internal anthrax is probably involved. The dogs from which
Bardach had removed the spleen were found to be three times as
susceptible to anthrax as were the dogs that had not been
operated on. Leo’s rats, in which he had produced mellituria
by the administration of phloridzin were found to be much more
susceptible to anthrax. This together with the habitual impli-
cation of the liver in internal anthrax, suggests the existence of
a certain protective power in the products of the healthy liver.

The practical problem for the sanitarian is to develope the
habit of producing defensive products without imperilling life.

By Minimum Dose. Chauveau and Colin secured this in the
larger animals by intravenous injection of a minimum dose,—one
or two bacilli. This is more lasting in effect if a second and
stronger dose is injected some days later.

By Weakened Virus. This has been secured by heating the
defibrinated blood to 55° C. for ten minutes (Toussaint); Pasteur,
Chamberland and Roux accomplished the same end by making
anthrax cultures at 42° to 43° C. in presence of air; Chauveau
by subjecting the virulent culture for 8 days to oxygen under
a pressure of 8 atmospheres at a temperature of 38° C.; Chamber-
land, Roux and others have cultivated the bacillus in weak
antiseptic bouillons as phenic acid (1:600 or 1200), bichromate
of potash (1:2000 or 5000), sulphuric acid (2:100).

Other methods have been followed, as growing the bacillus in
the blood or serum of immune animals (dog, chicken, pigeon,
white rat, frog).

Of these different methods that of Pastenr has been most ex-
tensively adopted. The temperature of culture (42° C.) prevents
the formation of spores and the duration of exposure to air
gradually lessens the virulence until in 12 or 13 daysit is not fatal
to the Guinea pig and after 31 days it fails to kill the young mouse.
Thus preparations of varying grades of virulence, and adapted
to the varying susceptibility of different animals, are secured.
‘The protective inoculation is made by preference in spring, when
there is less chance of complication by a coincident accidental in-
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fection. It is to be avoided in animals at hard work, in advanced
gestation, in full milk, in extreme youth or in ill health. To
secure the best results it should be repeated with a stronger pre-
paration 10 or 15 days after the first injection. The acquired
immunity lasts a year or over and is probably perpetuated by
new_and nonfatal doses taken in casually on the anthrax pastures.
Hundreds of thousands of live stock in all parts of the world
have been treated in this way with the result of reducing a mor-
tality of 2, 5 or 10 per cent. to insignificant proportions. It can
only be safely adopted on anthrax lands, as elsewhere it may lead
to the stocking of new areas with a malignant germ which in
young and susceptible animals reacquires its original virulence.
It can never be safely ignored that we are dealing with the
living seed of a most deadly infection. Though robbed of a
large part of its virulence by artificial culture at 107.5°F., yet
many accidental conditions contribute to a relapse to its original
potency, and when it has once killed a victim the renewed vir-
ulence is usually persistent. If the virus, employed for protec-
tive purposes in cattle and sheep, is inoculated on Guinea pigs of
I to 30 days old, from these to those of several months, and from
these last on sheep, the virulence is constantly and persistently
enhanced. The same is true of the microbe which is inoculated
on a succession of pullets of steadily encreasing ages (Roux and
Chamberland), or on a succession of pigeons (Metchnikoff). The
germs reinforced in potency in any such way are liable to be the
starting points for dangerous infections in animals and permanent
contamination of soils and waters. Fortunately an occurrence
of this kind is rare, yet with a wide application of the Pasteurean
inoculation the opportunities are great, and with the free sale
and distribution of the enfeebled anthrax ‘‘vacein’’, the evil
may grow indefinitely. ‘The method departs from the ideal one,
which aims at a final extinction of the disease, and accepts in
place a more temporary protection of the generation which makes
up the herd or flock at a given time, with no consideration for
the generations that are to come after. Eradication of anthrax
cannot always be secured, yet every effort should be made to
attain it, and above all to check its infection of new land.
Tecknigque. 'The weakened virus (1st ¢ vaccin’’) is sold in
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cc. is injected subcutem on the inner side of the thigh of the
mature sheep, and 12 or 15 days later a similar dose of the
stronger preparation (2d ‘‘vaccin’’). For the ox or horse double
theamount (X{th cc.) is used, being injected behind the shoulder,
and on the side of the neck of the respective animals. The dose
is graduated in the different subjects according to the size and
age, yet a considerable latitude is permissible. The syringe must
be disinfected before and after inoculations by a 5 per cent. so-
lution of carbolic acid, or by boiling, and the nozzle should be
dipped in strong carbolic acid immediately before and after each
insertion. This will greatly obviate infection of the liquid used
and of the wound by any virulent germs lodged on the surface of
the skin. The liquid to be injected should be used as soon as
possible after preparation, and if kept should be in a dark cold
place, and if the tube is once opened the whole of its contents
should be used the same day,—never kept over. The second,
stronger preparation should never be used until the system has
been prepared for it by the use of the first.

By the Soluble Toxins in Sterile Solution. In 1884 in an out-
break of anthrax at Skaneatles, N. Y., I drew blood from an
anthrax cow, subjected it to 212° F. for 3o minutes, dissolved
out the soluble toxins in boiled water, and injected the product
subcutem, in a dose of 2 to 4 cc. according to size, into every ap-
parently healthy member of the herd, excepting one, which was
left as a check. The check animal died of anthrax which all
the others escaped.

Since that time I have personally used it in every herd where
opportunity offered, and with equally good results. In an out-
break near Elmira, Dr. Moore adopted it in a large dairy herd,
and the disease was at once arrested. .

In several experimental cases at the N. Y. S. V. College, the
outcome was not so satisfactory, and in a herd in Oneida Co., N.
Y., it is said to have failed to check the disease.

Notwithstanding these untoward results in other hands, I am
still confident that we have in this a measure of no little value,
and worthy of application in suitable cases. A certain percentage
of failures in immunization are to be looked for. Even cowpox
vaccination is not always protective against itself : I knew one
man who was successfully vaccinated every three years in a com-

17



258 Veterinary Medicine.

paratively long series. Many habitually self-limiting diseases
relapse in particular individuals. Even in the case of anthrax,
excess of glucose or lactic acid in the system, and the lack of
some unknown influence of the spleen are respectively destruc-
tive of immunity. After the Pasteurian inoculation a certain
number of inoculated animals are lost, it may be between the
first and second injection, or it may be ‘‘ two or three months”’
after the latter (Galtier). We must also bear in mind that in
an infected herd or flock, there are almost always a certain number
already infected at the time of the protective inoculation, and as
the protective conditions are slowly established, through the
action of the leucocytes, it is unreasonable to expect that serious
illness and death can be obviated in such animals.

In inoculation with the Pasteur lymph, the bacillus is held not
to enter the blood, a position supported by the researches of
Bitter, Perroncito, Wissokovicz, Lubarsch, Metchnikoff, Chamber-
land and Roux, so that the resulting immunization must come
from the toxins. Add to this that Chauveau (1885) conferred
immunity on a sheep by injecting intravenously, anthrax blood,
defibrinated, and sterilized by heat; Arloing obtained immunity
in the sheep by injecting, subcutem, the clear supernatant liquid
from old bouillon cultures of anthrax, from which all bacilli had
been precipitated ; Roux and Chamberland obtained the same
result by using the pulp of an anthrax spleen, treated with
essential oil of mustard, so as to destroy the life of the bacillus,
and then evaporated in vacuo to remove the essence. Small
doses proved more effective than when the splenic pulp had
been filtered or sterilized by heating to 58° C.

The advantages of using sterilized toxins are numerous :

1st. As the material can be derived from a case of the out-
break in hand, there is no risk of using the anthrax protective
inoculation for black quarter, haeemorrhagic septicemia or other
disease which is so often confounded with it.

2d. There is nodanger of the sudden enhancing of the potency
of an enfeebled microbe on account of some condition of the
animal inoculated, as no living microbe is employed.

3d. There is no possibility of planting the anthrax bacillus
on new soil, as is so liable to take place in using the weakened
but still vital microbe.
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4th. There is no necessity for the care and cost of holding
the inoculated animals apart by themselves, under official veter-
inary control for 15 days, of witholding their products from
market, or of disinfecting the place where they have been kept.
On the contrary, the animals inoculated can be treated in every
way as if no such injection had been made.

Thorough Drainage and Aeration of Land. The most complete
and permanent method of eradicating anthrax is by thorough
eeration of the soil. In dry, sandy or gravelly soils, having a
good natural or artificial drainage, and not underlaid by an
impermeable damp stratum, the bacillus is never permanently
found, and if introduced, is slowly robbed of its virulence by
the action of the oxygen. When a soil can be well and per-
manently serated by thorough underdrainage, a few years suffice
to rob it of its infecting property and render it salubrious. In
many localities, however, this is actually and economically im-
possible, so that the owner is thrown back on the alternatives,
of abandoning the soil for stock keeping, or of immunizing all

the animals placed on it.
Prevention of Importation of Anthrax. To prevent the intro-

duction of anthrax into a country or district, the usual control
must be exerted on trade in cattle and their products, as in the
case of other infectious diseases. Live stock coming from an an-
thrax-infested country or district must be excluded, or admitted
only after quarantine of 6 to 10 days and the disinfection of the
surface of the animal. Dried hides, horns, hoofs, hair, wool and
bristles are even more dangerous, as they are liable to hold the
microbe in the spore form which will survive indefinitely and
plant the disease widely. The recent great extension of the dis-
ease along the Delaware River, in connection with the morocco
factories, which draw their hides from the most virulently an-
thrax regions (India, China, Russia, Africa, South America) is
a strong case in point, and nearly every tannery planted on a
favorable soil is an example on a smaller scale. Disinfection of
all such products on arrival is essential. But this should be
thorough and no question of trouble nor expense should stand in
the way. If the trade cannot stand the expense, it has no right
to exist where it is, threatening as it does, ruin, local and ulti-
mately general, of agriculture on which all other industries are
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based. Similar control is demanded of live stock products from
infected regions in America.

The control of home markets, stockyards and abattoxrs is no
less important. Fortunately the disease is short-lived and dead-
ly, and is much more easily discovered and arrested than in the
case of plagues with prolonged incubation and frequently occult
form (glanders, tuberculosis). An inspection of the various
markets, and the detention of herds that have shown anthrax in-
fection would do much to limit extension. This would entail
the disinfection of the infected places, cars, boats, harness, cloth-
ing, and other things, and of the skins of the healthy animals of
the infected herd.

The Therapeutic Treatment of anthrax in animals must in the
main follow in the same lines given below for the human being ;
locally, antiseptics (mercuric chloride or iodide, Luzol’s solu-
tion, hydrochloric acid, phenic acid, iodized phenol, creoline,
cresyl, oil of turpentine, formalin, salicylic acid, scarification,
excision of the primary sore or swelling with antisepsis, antisep-
tic injections into the swelling). Internally, there have been
employed, dilute phenic acid, creolin, terebene, calomel, quinine,
hydrochloric acid, bichromate of potash, tincture of iron chlo-
ride, etc. (See below).

ANTHRAX IN MAN.

Causes: infection from auimals and their products, from soil, by flies, by
dust. An industrial disease, of workers among animals and animal pro-
ducts. Woundsas infection atria, ingestion, anthrax, inhalation. Lesions:
malignant vesicle, anthrax oedema, intestinal anthrax : pulmonary anthrax.
Symptoms : malignant vesicle, cecdematous anthrax, intestinal, pulmonary.
Prevention. Treatment: caustics: antiseptics, excision of nodule and sub-
sidiary glands, mercurial ointment, iodine, sodium bicarbonate. For intesti-
nal anthrax: emetic, oleaginous purgatives, potassium iodide, sodivm
salicylate, iron muriate, heart stimulants. For pulmonary anthrax: in-
hale chlorine, iodine, bromine, phenic acid, eucalyptol, oil of cinnamon,
sterilized cultures of prodigiosus, pneumo-.coccus of Friedldnder, bacillus
pyocyancus, staphylococcus aureus, or streptococcus: blood serum of
immune animals : blood serum (sterilized) of anthrax cattle.

Causes. Anthrax in man is usually the result of contamina-
tion by infected animals or their products. It is quite possible
that man, like animals, may be infected directly from the soil or
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water, or from the same source through the medium of flies or
windblown dust, yet undoubted cases of this kind are rare or un-
recognized. The animal origin of the disease, as regards man,
makes this largely an industrial affection, attacking shepherds,
cattlemen, horsemen, farmers. drovers, butchers, veterinarians,
tanners, and workers, in hides, wool, hair, bristles, furs, hoofs,
bones, rags, felt, glue and even leather. The sound skin is suffi-
cient protection, but the slightest abrasion may form an infection
atrium. Workers in tanneries and those who live near them are
notoriously subject to anthrax. The hides must of course be
drawn from an anthrax region. Russian, Armenian, South
American, Australian and African. Hides have an especially
bad reputation. Z7hke British Medical Journal, May 21st, 1898,
records cases occurring in postal clerks who had to handle foreign
parcels bound with strips of hide. Proust records cases from
handling Chinese goat skins (Bull d. I’Acad. de Med. 18¢94). In-
fection may also occur through leather made from infected hides
as proved experimentally on Guinea pigs.

Hair has long been recognized as a frequent medium of
infection and outbreaks among brushmakers have been re-
cently recorded by Gerode, Sarmont, and Chauveau (Compt.
Rende de I’Academie.des Sciences, 1893), Trousseau reports
twenty cases in Paris all contracted from South American horse-
hair. Wool from infected countries is often dangerous and has
given rise to special names for the disease (wool sorters’, rag-
pickers’, which may develop in the lungs from inhalation of the
dust. In the same way those who handle bones about fertilizer,
glue and rendering works are particularly exposed. The
agency of insects in man is undoubted. In 60 cases recorded
by Dr. Bell, 54 were on the face, two on the hands, one on the
wrist, and one on the fore arm. This is mainly due to
blood-sucking flies, yet Heim incriminates the Coleoptera as
well (Compt. Rend. de Soc. de Biol. 1894). Wounds of all
kinds contribute to inoculation, hence, the presence of bur-
docks, thorns, thistles and the like in the matted wool or hair
is often a direct cause of infection.

The infection may be transferred on surgical instruments, and
in these days of hypodermic medication the greatest care is
necessary to prevent accidental inoculation with the needle.

As in animals man suffers from ingestion and inhalation of
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the bacillus ; and sometimes widespread mortality comes in this
way. Meat just killed may be thoroughly disinfected by the
secretions of a healthy stomach, yet the bacillus may pass through
in an envelope of fat, in an undigested mass, or during a fit of
indigestion, and infect the intestines. The spores are proof
against the gastric juice, and as they are produced in a few
hours after death the meat of an anthrax animal must always be
considered as exceedingly dangerous.

Man is much less susceptible than some animals and the
disease, wherever inoculated tends to remain for a time lo-
calized, as in the skin, lungs or bowels. The forms of the
disorder are malignant carbuncle (pustule), malignant (anthrax)
cedema, intestinal anthrax and pulmonary anthrax.

Lesions. 'The morbid histology is in the main the same as
described in animals. In the protracted cases there is the same
dark nonzrated blood, forming a loose coagulum, the crenated
or distorted blood globules aggregated in irregular masses, the
escape and solution of the heemoglobin so as to stain the white
tissues, the enlargement of the spleen which is gorged with dark
blood, and the hyperaemia of the liver and lymph glands. There
is in the affected tissues and usually in the blood, the character-
istic large bacillus anthracis,

In the malignant carbuncle (vesicle) there is first a minute,
firm central dark nodule like an insect bite with a lighter colored
areole, and showing not only hypersemia, but blocking of the
capillaries, and minute areas of extravasation. Somewhat later
the dark centre is surmounted by a small vesicle, beneath which
the tissues are becoming necrotic, and the area of congestion and
extravasation has extended and thus the local disease advances
by a constant invasion of new tissue which in its turn becomes
the seat of coagulation necrosis. On microscopic section the
central necrotic part shows the cells of the rete Malpighi separated
by a finely granular coagulum, and the papillee are greatly
swollen by serous and hsemorrhagic exudate. The cell nuclei
are necrotic and no longer take a stain. The capillaries are
gorged with red globules and bacilli. Inthe surrounding tissues
there is much congestion and exudation, with numerous points
of extravasation, but the abundant multinuclear cells retain
their staining power.

In Anthrax (Edema which appears in parts like the eyelids,
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neck and forearm where there is an abundance of loose connective
tissues and a scanty blood supply, there is o hard central nodule,
but a diffuse soft infiltration, with points or patches of a yellow
or reddish color. The capillaries are congested with minute
emboli and extravasation and there is an excessive and rapidly
spreading exudation. It shows a great tendency to early gen-
eral infection and may end in vesication and local gangrene or in
favorable cases in resolution.

In /ntestinal Anthrax (intestinal mycosis) the lesions are
usually concentrated on the small intestines, while the stomach
and large intestines in the main escape. The walls of the bowel
are of a dark red, and greatly thickened by exudation and ex-
travasation, which also mixes with the ingesta giving it a dark
bloody tinge. Atintervals on the mucosa are nodular haemor-
rhagic swellings from the size of a linseed to a pea, with com-
mencing necrotic changes or the formation of sores. The mesenter-
ic glands are swollen, infiltrated and heemorrhagic and like the
other lesions abound in bacilli. Hypereemia and engorgement
of the liver and above all of the spleen are the rule.

In Pulmonary Anthrax (wool sorter’s disease) a sanguineous
liquid is found in the lower trachea and bronchia, and not in-
frequently in the pleurse and pericardium. The bronchial glands
are swollen, hyperzemic and often haemorrhagic, and exudations
and extravasations may be found in the mediastinum and lungs.
Lesions of the intestines and spleen are common, and in all alike
the bacilli are found. '

In certain cases the anthrax lesions are found in the brain, or
any part of the body, but in all they show the same general
characters and the same specific microbe.

SYMPTOMS : DIAGNOSIS.

Malignant Vesicle (pustule). Symptoms vary somewhat but
are in the main as follows : An itching papule appears in the
seat of inoculation, which might be mistaken for an insect bite,
but for the dark red color of the centre. Occurring on an un-
covered portion of the skin, in an anthrax district or near a
factory where anthrax products are likely to be used, thisshould
at once create suspicion. Soon the dark centre is covered by a
small vesicle, with clear contents which later become bloody.
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Within 24 or 48 hours the vesicle dries up, becoming firm,
resistant and brownish red or blackish gray, and apparently gan-
grenous. 'The swelling has meanwhile extended to 14 or 3 inch
in diameter and a row of fresh vesicles may appear which in their
turn give place to a necrotic slough. In this way extension may
take place, the sore retaining a more or less rounded form, and
necrosis extending from the center in every direction. The
necrotic mass, however, remains firmly adherent to the adjacent
tissues until separated by the work of suppuration which ensues
in favorable cases. The disease is attended with more or less
fever, chill, hyperthermia, nausea, diarrheea, with aching of
head, back, and limbs and unfavorable cases may merge into
acute and fatal general anthrax. The mortality is about 20 per
cent., though in special epidemics it has reached 8o per cent.
(with the pustule on the face 25 per cent.; on the lower limb 5
per cent, Norris). The prognosis is favorable with a free con-
centration of leucocytes, a moist condition of the wound and
above all a liberal invasion of pus cocci. It is unfavorable when
the wound is dry, when the drying slough remains firmly
adherent and when the adjacent lymph glands become implicated.
In nonfatal cases it may be difficult to find the bacillus.

Anthrax (Edema. This is less easily diagnosed than malig-
nant vesicle, and appears where the connective tissue is loose,
abundant and little vascular, from direct local inoculation, or as
a concominant of internal anthrax. It is a flat, rapidly extending
swelling, with the skin comparatively unaltered, though at points
yellowish or reddish discoloration indicates congestion and ex-
travasation. Not being limited by firm tissues nor aggregations
of accumulating leucocytes it tends to a speedy general infection
with all the febrile manifestationsof that condition. Thus chills,
nausea, hyperthermia, dusky reddish or brownish mucosz,
cephalalgia, rachialgia and profound prostration assist in diag-
nosis. ‘The bacilli in the blood and exudate would serve to confirm
the conclusion.

Intestinal Anthrax. Here again the ingestion of anthrax
products, and the simultaneous attack of a number of people
who have eaten such materials will often assist in diagnosis.
There may have been for some days indications of local bowel
lesions, such as chilliness, elevation of temperature, nausea,
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headache, and giddiness. Suddenly these become more violent,
there is vomiting and sanguineous diarrhcea, extreme anxiety and
debility, cyanosis, dyspncea, and it may be the appearance of
petechize on the skin and mucosze or even of local swellings. In
some cases there are convulsions or other symptoms of nervous
disorder and in others extreme prostration and collapse. The
bacillus is not always to be found in the circulating blood, but
may be detected in sanguineous excretions, or by cultures.

Pulmonary Anthrax. (Woolsorter’s disease). Here again
the occupation of the patient assists in diagnosis. For two to
five days prodromata similar to those of intestinal anthrax may
be noted. The difficulty in breathing, dyspncea, cough, cyanosis
and sense of constriction of the chest are especially diagnostic.
Suddenly all these symptoms are aggravated, respirations become
30 to 40 per minute, the pulse 120 to 150, the temperature 104°
to 106°, and there is a frothy bloody expectoration in which the
bacilli may be detected. There may be indications of intestinal,
cerebral or nephritic lesions, and bloody discharges. Death
usually occurs in 12 to 48 ‘hours from collapse, or coma, from
asphyxia or in convulsions. The few recoveries are tardy and
tremors and spasms persist for a length of time. In the most
favorable cases the disease does not proceed beyond the initial
stage.

PROPHYLAXIS AND TREATMENT.

Prevention is the most important consideration and this will
include all that has been stated above with regard to the restric-
tion of the disease in flocks and herds, the drainage and improve-
ment of anthrax lands, the seclusion, destruction, deep burial or
cremation of carcasses without autopsy or incision, the disinfec-
tion of stalls, secretions and all contaminated products, and the
suppression of all traffic in anthrax products—meat, milk, blood,
guts, bones, horns, hoofs, hair, wool, bristles, etc., or the
thorough disinfection of the same. Aboveall, is the adoption of
personal precautions. No one should handle anthrax animals,
nor suspected products who has any sore or abrasion on hands or
face, or such sore may be temporarily covered with a film of al-
buminate of silver, or the hands may be washed with a solution
of mercuric chloride (1 : 500), or chloride of lime (1: 200). If
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persons must work in wool or textile products which are open to
suspicion a respirator is an obvious precaution, and this may be
disinfected by live steam at intervals.

Treatment of malignant pustule is mainly surgical. At the
outset the thorough destruction of the dark central point or nodule
with a red hot needle or powerful caustic will be sufficient.
Even when the pustule is fully formed, its free excision with as
much of the surrounding infiltrated tissue as can be safely ac-
complished and the free application of caustics will usually suc-
ceed. Potassa fusa, orzinc chloride (1:3), or mercuric chloride
or iodide in powder with or without calomel, or pyoktanin, or
formaline, oriodized phenol may be named asespecially applicable.
Injections of carbolic acid (5 or 10:100) into the indurated
centre and infiltrated periphery have proved very successful. - In
the case of Kaloff, when the excision of the nodule followed by
the local use of carbolic acid solution, failed to prevent implica-
tion of the inguinal and pectoral glands, violent fever, prostra-
tion, and diarrhcea ; the excision of the affected glands and the
free use of phenic acid solution (5:100) in the adjacent tissues
led to speedy improvement. Some surgeons make a crucial inci-
sion of the pustule and apply caustics freely. Muskett has been
successful in excising the nodule, filling the wound with ipecacuan
powder and giving the same agent internally. Many mild cases,
or those that occur in refractory systems will however recover
spontaneously or under a less drastic treatment. In the anthrax
districts of Russia mercurial ointment is rubbed on the sore, and
the application of tincture of iodine or iodized phenol to the raw
sore or incised nodule and surrounding infiltration is often suc-
cessful.

Camescasse has claimed great success by incising the swelling,
applying tincture of iodine freely, and then wrapping in cloths
kept wet with a solution of 5 drachms of bicarbonate of soda in a
quart of tepid water.

When systemic reaction has set in it is desirable to have resort
to general medication as for internal anthrax.

Treatment of Anthrax (Edema must follow the same rule.
Free incisions into the cedematous tissues with the application of
antiseptics, solution of mercuric chloride or biniodide (1:1000), or
the injection of the whole infiltrated area and around it with the

e |
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same agents, with phenic acid (5 or 10:100), or ‘with pyoktanin
(1:1000) will prove useful, and as in the malignant pustule the
surface should be kept disinfected by a compress wet in solution
of the mercuric chloride or biniodide, carbolic acid, iodized phe-
nol, formalin or pyoktanin. If the pain of these applications is
very acute cocaine will be demanded or evenether. If ether is ap-
plied to the surface its evaporation will cool the parts and retard
the proliferation of the bacillus. Under other conditions cold
water, pounded ice or snow may be applied.

Treatment of Intestinal Anthrax. When anthrax flesh has
been eaten, or when there are symptoms of incipient intestinal
anthrax, the first resort is an emetic of ipecacuan, followed by an
active oleaginous purgative to clear the prima vie of. bacilli and
their toxins. To these may be added potassium iodide, pyok-
tanin, sodium salicylate, quinine or tincture of muriate of iron, by
way of keeping in check the multiplication of bacilli. To coun-
teract depression and heart failure digitalis, strophanthus or
strychnia with alcoholic stimulants may be resorted to.

In Pulmonary Anthrax the same principles are applicable.
The patient may be made to cautiously inhale gaseous chlorine,
iodine or bromine or a solution of iodide of potassium in an atom-
ized condition. The vapor of carbolic acid, eucalyptol, or oil of
cinnamon may be tried.

The irritable stomach may be soothed by oxide of bismuth,
with milk, beef tea and other bland nutritive or stimulating
draughts.

The grave character of internal anthrax, however, is such that
resort may be had to one of the various anti-toxins, antidotal
cultures, serums, and immunizing agents that have proved useful
in different hands. Unfortunately such agentsdo not seem to act
in the same manner on all genera, and what has been effective in
one of the lower animals may fail in the human being. Thus
Roger found that sterilized cultures of bacillus prodigiosus re-
tarded or obviated anthrax in rabbits, but hastened its progress
in the Guinea pig.

The sterilized cultures of the pneumococcus of Friedlander
(Buchner) or of the staphylococcus pyogenus aureus, (Paw-
lowsky) when injected subcutem have proved antidotal to an-
thrax. Emmerich has successfully used erysipelas serum sub-
cutem in the treatment of anthrax. (Miinch. Med. Woch.
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1894). ‘The sterilized cultures of the streptococcus erysip-
elatos therefore offer themselves as promising curative agents.
The same is true of the sterilized cultures of the bacillus pyocy-
aneus (Woodhead and Cartwright-Wood), B. Coli Commune,
and B. Enteritidis (Giélruth).

The blood serum of animals that are naturally immune (frog,
white rat, pigeon, dog), is bactericidal and to a certain extent
antidotal to the bacillus anthracis, but that of an animal which
is naturally susceptible but which has been artificially immunized
has proved much more potent. In the experience of the writer
this potency attaches no less to the blood of an animal in the ad-
vanced stages of the disease. In adult cattle he has found the
symptoms of anthrax subside under two successive daily doses
(4 cc.) subcutem of the sterilized blood serum of one of the
herd which had just died. Relapses were observed several days
after the serum treatment was abandoned. In experiments on
rabbits two check animals with anthrax inoculations died at the
end of 3% and 4 days. Of six inoculated with anthrax and in-
jected from one to three times with sterilized (anthrax) blood
serum one recovered, and the others died, one at the end of the
7th,.two of the 6th and two of the sth day. In this connection
it may be stated that successful treatment by leucocytesis claimed,
(Pawlowsky) and that one of the effects of serum treatment is
the destruction in part of the globules and the release of nuclei,
and in this we may have an explanation in part at least of the
therapeutic action of the serum from the infecting and immunized
animal.

Protective serums may be utilized by hypodermic injections
daily or every second day for a week, giving time for the dis-
posal of the bacilli present in the system. In the intestinal an-
thrax they may be given by the mouth and injected into the
peritoneal cavity. In pulmonary anthrax they may be introduced
into the trachea, bronchi and pleural cavity.
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Synonyms. Definition : Acute, infectious, microbian disease, often local-
ized in lymph glands and plexuses of nose and air passages, etc.; with
hyperplasia, degeneration, necrosis, liquefaction. Affects solipeds, and,
by inoculation, man and all domestic animals save cattle, chickens, and
(usually) swine. Geographical distribution and historic notes: known in
Ancient Greece ; now where solipeds live and fresh subjects are exposed ;
Central Europe ; great horse trade and movement ; war, Franco German,
Napoleonic, Afghanistan, American Civil War, Boer War. . Unknown in
Australia. Susceptibility : solipeds, Guinea pig, rabbit, goat, cat, dog,
pigeon, sheep, and swine in low condition. Cattle, chickens, white and
house mice, linnets, chaffinches, and frog immune. Microbe lives in frog
in water at 86° F. Cause : Bacillus mallei. Accessory causes: trade in sol-
ipeds, mingling of sound and sick, crowding, common feeding and drink-
ing troughs or buckets and racks, debility, low condition, starvation, over-
work, damp, dark, draughty stables, carriage in transports or cars. Insular
quarantined lands—Australia, Tasmania, and New Zealand exempt. Bac-
teriology : Bacillus Mallei; 2 to 5« by 0.5 to 1.4, non motile, serobic grows
in ordinary culture media, stains tardily but is easily bleached. Spores un-
certain, easily killed by disinfectants, preserved in stables, does not grow in
infusion of hay, straw or horse manure, lives 15 to 20 days in water ; infec-
tion by coitus, and through placenta, by ingestion, by blood transfusion,
through dust ; microbe in all lesions aud discharges (unless sometimes in
milk, sperm, etc.). Infection-atria: skin wound, mucosa, hair follicles,
lungs. Forms: Acute, chronic, nasal, pulmonary, cutaneous (farcy), or-
chitic, arthritic, abdominal, occult. Symptoms: nasal ; incubation, 3 to §
days, languor, weariness, stiffness, horripilation, tremors, inappetence,
thirst, hyperthermia, epiphora, snuflling, nasal discharge, serous, viscid,
agglutinating, purulent, swollen ale, violet mucosa, elevated spots and
patches with central ulceration, may become confluent, and involve sub-
mucous tissues; submaxillary lymph glands swollen, nodular, not tender,
non-suppurating, swollen (corded) facial lymphatics, from nose, eye or
lymph glands ; swellings, cutaneous and lymphatic in skin of limb or body,
ulcers (farcy buds), deposits in throat or lungs ; chronic cases ; slow, indo-
lent, persistent, nasal discharge—unilateral (or bilateral), viscid or not,
nodules on mucosa with whitish centres or points ; red areole, later ulcera-
tion, puckered white cicatricial lesions, submaxillary swelling, nodular,
large or small, insensible ; cutaneous cases; arthritis with lymphangitis,
skin engorgement, corded lymphatics with ulcerating nodules, sanious dis-
charge, intermnscular abscesses. Occult cases : lesions in internal organ ;
—cough, leucorrhcea, enlarged testicle, low condition, weakness, lack of
endurance. Diagnosis : inoculation of male Guinea pig in flank or perito-
neum,—ulcer and orchitis, cat, dog, old soliped ; mallein test,—swelling,
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involving 1ymphatics, fever, 1.5° to 2.5° F. and upward above normal, a¢
10th to 18th hour, lasting two days ; agglutination. Lesions : cell proliferation
in nests infibrous stroma, pea upward, central degeneration, fatty debris,
ulcer or abscess, hyperplasia of lymph vessels, on nasal mucosa like sand-
grains, peas, patches, centre grayish or yellowish, blood extravasation, necro-
tic degeneration, ulcer with ragged edges; fibroid degeneration—cicatricial
lesion ; lesions in guttural pouch or tube, larynx, trachea, bronchia ; lungs—
peribronchial, lobular or interlobular inflammation, cell proliferation in foci,
degeneration—nodules—and caseation ; skin,—cell proliferation, degenera

tion, rupture, fibroid hyperplasia of lymphatics, exudates in connective tis-
sue ; dependent lymph glands congested, hy pertrophied, cell proliferation,
caseation ; lesions in phbarynx, spleen, kidney, heart, brain, testicle, scro-
tum, mammee, vagina, uterus, joints, bones; bone fragility. Glanders in
swine, sheep, goat, rodent, dog, cat.

Synonyms. Malleus, Equinia, Farcy.

Definition. An acute infectious disease caused by the bacillus
mallei, which tends to localize itself in the lymphatic glands and
plexuses, especially of the nose and upper air passages but also
in other parts of the body, where it produces a progressive hyper-
plasia, with a strong tendency to degeneration, necrosis, and
liquefaction. It occurs casually in horses, asses, mules and other
solipeds, and is communicable to man and all domestic animals
except the bovine races, chickens, and, under ordinary circum-
stances, swine.

Geographical Distribution. Glanders (Malis) appears to have
prevailed in asses in Greece as noted by Aristotle. Its contagious
prevalence in horses is recorded by Absyrtus in the time of Conr
stantine, and again by Vegetius Renatus in 381 A.D. At the
present time its existence is almost coextensive with the equine
family, but its prevalence is in a direct ratio with the facilities for
the infection of fresh subjects. In the central countries of
Europe where the equine population is greatest and where there
is the most extensive trade and movement among horses it se-
cures the greatest relative number of victims. War with its con-
stant opportunities for infection, in crowded cavalry and artillery
stables and the successive changing of place, tends greatly to en-
hance its ravages. Thus in the German army it rose from 966 to
2058 per 100,000 per annum in the year of the Franco-German
war ; in Spain it was practically unknown until the Napoleonic
war in the Peninsula, but after this it proved a veritable scourge ;
in Hindostan it was hardly known until the Sepoy rebellion yet
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its ravages greatly hampered the army movement in Afghanistan
in 1879 ; from the United States it entered Mexico in army horses
in 1847, and became very prevalent in the armies during the Civil
‘War of 1861—4, and was widely scattered over the whole country
on the sale of the army horses and mules. Since that time, as
before, it has been most prevalent in the car stables of our great
cities, though it has also gained a wide extension in many great
horsebreeding establishments in the Rocky Mountain region,
where however it proves much less destructive than in the East.

It is unknown in Australia, whence it is excluded by a rigid
system of quarantine.

Susceptibility of Different Animals. Horses, asses and mules
are the most susceptible, and it is only exceptionally that the
disease is contracted casually outside the class of solipeds.- The
Guinea pig and rabbit are susceptible to glanders in the order
named and the former is especially available for experimental
diagnostic inoculations. The goat, cat and dog sometimes con-
tract the disease from living in stables with glandered horses, but
infection is much more certain when they are inoculated. The
pigeon is also susceptible. In the dog the disease is rarely fatal,
but the ulceratians tend to heal in 14 days and recovery ensues.
In sheep and goats too, many cases recover though in other cases
an internal infection takes place followed by death. Swine are
comparatively insusceptible, but they may be successfully inocu-
lated when in ill health and low condition (Spinola, Cadeac and
Malet). Cattle and chickens have uniformly proved refractory
even on inoculation. White and house mice and rats, have proved
immune, also linnets and chaffinches and the frog at ordinary
temperature. If however the frog is placed in water at 30°C,
he may be successfully inoculated and, though it does not prove
fatal, the bacillus may be found in the blood and tissues after a
lapse of 50 days.

Etiology. As alx’eady stated this disease is due to the presence
of a microorganism, the bacillus malle;. Many secondary causes,
however, contribute to its propagation. The activity of move-
ment and commingling of horses has been already noticed.
Crowding in close yards where the animals bite each other, snort
out the virulent discharges on each other and eat and drink from
the same troughs, leads to a rapid extension. Even on the west-
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ern ranges where the disease tends to be mild, Billings observed
a deadly extension when yarded during winter storms. Debility
from chronic i1l health, starvation, overwork and damp, dark,
draughty stables, is so conducive to the disease that it was at one
time considered as the sole cause. Close confinement in impure
air is at once a cause of increased susceptibility and a means of
concentration and transmission of the poison. Hence confine-
ment, between decks, of military and other horses, carried by sea,
is a source of wide extensions. On the other hand insular places
from which strange horses are excluded or into which they are
admitted under careful inspection and quarantine have succeeded
in preserving immunity. Australia, Tasmania and New Zealand
are examples.

Bacillus Mallei. Christot and Kiener claimed to have found a
bacillus in the lesions of glanders in 1868. In 1881 bacilli were
found by Bouchard in a glander abscess in man, and these were
cultivated 7z vitro and inoculated in a number of animals, by
Capitan and Charrin in 1882. Independently in the same year
(1882) Lofler and Schiitz discovered the bacillus, cultivated it
in vitro, and successfully inoculated it on animals. The microbe
is rod shaped, 2 to 5u long, by 0.5 to 1.4p thick,,the same length
as the bacillus tuberculosis but thicker. It is non-motile, serobic
(facultative anzerobic) and grows readily in a variety of culture
media at a temperature of 37° C. On neutral bouillon of the
flesh of horse, ox, calf or chicken with or without peptone, it
grows readily, producing cloudiness in one or twodays. In pep-
tonized gelatine it forms a whitish flocculent mass. On glycerine
agar with milk it forms in 48 hours a milk white layer, changing
to yellowish brown. On potato it forms long slender filaments,
in yellow, viscous, glistening colonies, changing to fawn and
darker. It grows best at 35° to 39° C. and growth ceases below
25° C., and above 42° C. It stains tardily in aniline colors, and
not at all by Gram’s or Weigert’s, but will readily take Kuhne’s
stain prepared as follows : take of phenic acid in solution (5:100)
50 cc., absolute alcohol 10 cc., and 1 to 2 grammes methylin blue.
The stain is very easily bleached by acid, differing in this from
the bacillus tuberculosis. For decolorizing Loffler recommends
10 cc. distilled water, 2 drops of strong sulphuric acid, and 1
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left in this not longer than 5 seconds. The bacillus often appears
granular, and unequally stained in its different parts. It maybe
difficult of discovery in old standing lesions of horses, but comes
out clearly in recent lesions of experimental cases in Guinea pigs
and donkeys.

Baumgarten claims sporulation but this is uncertain.

The bacillus has only limited power of resistance to destructive
physicaland chemical agents. Itiskilled in 10 minutes at 55° C.,
in 2 minutes at 100° C., or by mercuric chloride solution (1:5000),
or by phenol (5:100), or by permanganate of potass (1:100). In
warm dry air and sunshine it is sterilized, in thick layers in 2
months (Peuch), in moderate layers in 4 to 15 days (Galtier),
and in very thin layers in 3 days (Cadeac and Malet). In moist,
cool air and in the shade it is much more resistant. Instables it
may remain virulent for three or four months, and thus the dis-
ease has often reappeared among the newly introduced horses
after a stable has been abandoned for a length of time. The
microbe does not grow in infusions of hay, straw or horse manure,
and it is doubtful if it can maintain an active saprophytic exist-
ence. Its vitality and virulence, however, pergists in putrefying
materials for 14 to 24 days, and in winter from 15to :0 days.
Hence it is largely propagated through drinking troughs and oc-
casionally through ponds, lakes and sluggish streams. Again the
virus is likely tobe preserved in and transmitted by rotten or even
sound woodwork, as of mangers, racks, buckets, shafts and poles,
and by harness, halters, blankets, combs, brushes and rubbers.
Sometimes direct transmission takes place in snorting or cough-
ing, or by the animals biting or licking each other. As the virus
is spattered on surrounding objects, the walls, stable utensils,
soiled fodder and feed, and even the attendant’s clothes may be
the medium of transmission. Contagion during copulation is
not unknown, nor infection of the feetus iz ufero from a diseased
mother. Carnivora (dog, cat, lion) fed on thediseased carcasses
have become infected. Experimentally infection has been con-
veyed by administering, by the mouth, balls containing the virus
(Renault, Coleman, etc.), and again by transfusing the blood
from a bad case of glanders into the veins of a sound horse
(Viborg, Coleman, Renault, Hering, Chauveau, Nocard). Trans-
mission through the air on dust is counteracted by the speedy de-
struction of virulence on dust, and horses often stand side by side

18



274 Veterinary Medicine.

in adjacent stalls for months without communicating the infection.
Such escapes may, however, in some of these cases, be attributed
to the immunity secured by a previous exposure and slight attack.
That the germs may be exceptionally conveyed through the air
appears to have been proven by Viborg and Gerlach, who col-
lected the floating dust in a stable containing infected animals and
successfully inoculated with it.

The microbes are especially found in the visible lesions of
glanders, in the mucous, cutaneous and subcutaneous swellings
and abscesses, in the swollen lymph glands, in the nodules and
ulcers of the mucous membranes and skin, in the morbid
discharges, from the nose, eyes, pharynx, guttural pouches,
larynx, trachea and bronchia, and in the discharge of farcy buds
and abscesses. They are not necessarily distributed through all
the tissues, and in chronic cases, with strictly local lesions, the in-
fection appears to be often confined to these or nearly so, and the
contamination of other animals is slow and uncertain. When,
however, the disease isacute and advanced, or generalized, every
part must be looked upon as probably infecting. Thus virulence
has been shown in the blood, the exhalations of the serous mem-
branes, saliva, the aqueous humor (Cadeac and Malet), the tears,
(Viborg), the muscles, and the bones. Galtier says the milk,
sperm, bile and intestinal mucus are non-virulent, also the vac-
cine lymph raised on glandered animals, but much must depend
on the grade and stage of the disease and no one would care to
run unnecessary risks with these liquids.

Infection Atria. Inoculation ona skin wound or abrasion, is
a most effective mode of transmission, but the virus undoubtedly
enters in certain cases with the air, food or water, or by acci-
dental lodgment of a speck of the virus on the mucosa of the
nose or eye or other natural opening. Through the healthy mu-
cosa the bacillus may enter by penetrating the soft epithelium, or
entering the mucous follicles, but it will find the way smoothed
for it, if there has been friction, abrasion, desquamation or con-
gestion. The skin in its healthy state is usually resistant, but
Babes has conveyed infection by rubbing on the virus mixed
with vaseline, and without displacing the epithelium. The chan-
nel of entrance was the hair follicles. Injected into the blood,
intravenously, or into a serous cavity, the bacillus infects with
great certainty and promptitude.

There is ample evidence that primary lesions appear not only
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in the skin and nasal mucosa, but also in the bronchia, intestines,
and other parts. Much time and ink have been wasted in at-
tempts to prove that pulmonary lesions are always secondary, and
doubtless many are so, but the cases in which the lesions are con-
fined to the bronchia or parenchyma, and the many parallel cases
of direct infection of the lungs by other diseases (tuberculosis,
lung plague, contagious pneumonia, influenza, etc.,) furnish con-
clusive enough evidence that the germ may be inhaled and
colonize this part first. Cases of inhalation bronchitis, are
equally corroborative, and not only may the grosser solids be
aspired, but infecting droplets can easily gravitate down when
from congestion or inflammation the action of the tracheal and
bronchial cilia, is suspended.

FORMS AND LESIONS OF GLANDERS IN SOLIPEDS.

Glanders appears in two primary forms—acufe and chronic, and
each of these is further divided according as the lesions are ex-
clusively or mainly seated in one part of the body or another.
The generic term glanders is habitually used to designate that
form in which the lesions are situated in the nose, the nasal
sinuses, and the sub-maxillary lymphatic glands—nasa/ glanders.
When the principal leisions are situated inthe lungs and lymph
glands of the chest, the’ case is one of pulmonary glanders.
When the skin and subcutaneous lymphatics are more prominently
affected it is known as farcy or cutaneous glanders. When the skin
and nose are simultaneously affected the name farcy glanders is
sometimes applied. But as the bacillus may enter by very varied
channels the primary lesions may appear in still other organs.
Thus in stallions the first symptom is often a glanderous orchitis.
In other horses it may be a glanderous arthritis, and in still others
infected by ingestion it may be an abdominal infection.

Symptoms of Nasal Glanders in Solipeds. Acute. After an
incubation of three to five days the subject shows prostration,
weariness, stiffness, erection of the hair, and even tremor or
shivering, inappetence, thirst, hyperthermia, rapid pulse, weeping
eyes, the discharge becoming purulent, snuffling breathing, and a
discharge from the nose, at first serous, with a remarkable vis-
cidity which tends to glue together the long hairs or ¢ven the
margins of the nostrils. This discharge may be reddish, green-
ish, or brownish and may become distinctly purulent and opaque.
The ale nasi are swollen, hot and painful, and the mucosa red,
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congested, thickened, with a blackish or violet tint especially along
the median part of the sepfum nasi. On these, violet patches
appear on the second or third day, pronounced elevations of very
varying size indicating the centres of active hyperplasia. They
are usually yellowish or grayish, surrounded by a deep violet
areola, and may become confluent, forming patches. The centre
of each undergoes rapid degeneration, forming a rounded ulcer
with salient edges, a yellowish base, more or less pointed or
streaked with red, and a viscid sero-purulent or bloody discharge
which may concrete in crusts or scale. The whole septum may
become one continuous ulcer with excavations of various depths
surrounded by hyperplastic elevations, and involving not only
the mucosa, but even the cartilage and leading to perforations.

From an early stage of the attack the submaxillary lymphatic
glands and the investing connective tissue become swollen, form-
ing a mass of firm bean, or pea-like nodules, with no excessive
heat nor tenderness, and with little disposition to suppurate and
discharge. If this has lasted for some time the glands often be-
come more firmly attached to adjacent parts (maxilla, tongue)
by the contraction of the exudate.

The swelling of the alae nasi also often extends to the skin of the
face, and firm, rounded cords formed by the swollen lymphatics
stretch upward toward the eye, or the submaxillary glands.
Upon the turgid lymphatics may appear more or less rounded
nodules from the size of peas to hazel nuts, which, unlike the
submaxillary glands, tend to soften, burst and discharge a viscid,
glairy, sanious liquid.

At the same time the morbid process is liable to show itself in
the cutaneous lymphatics of one limb, usually a hind one, in the
form of firm cords, with degenerating or ulcerous nodules (farcy .
buds) and pasty patches. Or the throat or lungs may become
involved, with local swellings, violent cough, dyspncea and fever.
The swellings of the cutaneous lymphatics usually follow the
course of the veins, in the hind limbs the branches of the saphena,
and extend from below upward, and the first nodules may be on
the fetlock or hock.

Symptoms of Chronic Nasal Glanders in Solipeds. 'The chronic
form of the disease follows an indolent course, and local symp-
toms are often so slight or equivocal that the true nature of the
malady is unsuspected. If the patient is well fed and cared for
and not overworked, the malady may run a course of three, five
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or seven years, and the victim may pass through many hands
leaving infection in every stable it occupies. Diagnostic symp-
toms, more or less clear, may be obtained from the discharge,
the lesions of the mucosa and the submaxillary glands.

The nasal discharge may be bilateral, but if confined to one
nostril is strongly suggestive of glanders. It may be profuse or
scanty, continuous or intermittent, of a yellowish, purulent tint,
or greenish, or grayish and with a special tendency to viscidity.
In some indolent cases the nostrils may be clean but if there is
any matting of the long hairs, or adhesion of the alee nasi, the
case is specially suspicious. If it is sanious, flocculent, or bloody
it is all the more characteristic, and suggests the supervention of
an acute attack.

The lesions of the pituitary membrane are varied. Hyperzemia
-<of a purple or violet color is common, especially along the septum,
and the mucosa is liable to be somewhat tumid or cedematous.
Nodules the size of a pin’s head, a pea or larger appear inside
the inner ala, or on the septum or turbinated bones, and at first
red from extravasation and, as it were vesicular, become grayish,
whitish or yellow with points of red and surrounded by a deeply
congested areola. Larger nodules forming in the submucosa ap-
proach the surface and stand out the size of the tip of the finger
and with the same general character as the smaller. Sooner or
later these degenerate and form ulcers which bear a resemblance
to those of acute glanders but are less angry, and when small and
solitary may be taken for simple erosions. In other cases they
become thickened and indurated with sharply defined projecting
margins, and a yellowish base with points or lines of red. The
presence of red, black, green, or brown crusts may also be noted.

Another lesion frequently observed in indolent cases is a cica-
tricial white spot or patch in which the hyperplasia has become
partially developed into tissue and shows no tendency to ulcerate.
The mucosa may even be drawn or puckered around the cicatrix,
making the illusion all the more complete.

The submaxillary swelling is even less sensitive than in acute
glanders and produces the same sensation as of an aggregation of
small, hard, pea-like masses with no tendency to ulcerate.

Symptoms of Cutaneous Glanders (Farcy) in Solipeds. Acute
cutaneous glanders has been already referred to under nasal
glanders. The chronic type is often less characteristic, yet may
be detected by careful observation of the symptoms. The main
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symptom may be the swelling of a joint with more or less en-
gorgement of the limb from attendant lymphangitis. There
can usually bedetected around the margins of such swellings firm,
tender cords, representing the larger lymphatic vessels and often
branching in their course. In the absence of the engorgement, or
when it is slight, these cords may be the main evidence of the
disorder, and in the hind limb usually follow the course of the
flexor tendons on the inner side of the digit, metacarpus and
thigh. At intervals along the line of the cords appear nodular
masses (farcy buds) varying in size from a pea toa hen’s egg,
and showing a great disposition to soften and discharge a glairy,
sanious or more or less bloody liquid. The inner sides of the
fetlock and tarsus are favorite seats of these nodules but they
may form at any point. On the trunk also the corded lympha-
tics and nodules follow the lines of the veins and lymphatics, and
here there may be the complication of large intermuscular
abscesses often in connection with the groups of lymphatic
glands.

Latent or occult glanders is often met with, the indolent, specific
lesions being confined to some internal organs, like the larynx,
lungs or womb, or to the testicles, the nasal diagnostic symptoms
being absent. A chroni¢ cough, with a slight purulent discharge
from the nose, a chronicleucorrheea, a swollen testicle, or simply
a persistent low condition or weakness without apparent cause,
may be the only indications, and special means of diagnosis are
demanded.

Special Means of Diagnosis. 1In occult cases, the disease may
be identified by inoculation, or by the mallein oragglutination test.

Inoculation is best performed on a very susceptible animal. If
the suspected discharge from the nose, vagina, open sore or pre-
ferably from a freshly incised nodule is inoculated subcutem in
the flank of a male Guinea pig, or better in the peritoneum, there
develops a local ulcerous sore and on the second and third day a
violent orchitis in which pure cultures of the bacillus can be ob-
tained. The caseous and purulent centres are found not only in
the testicle but along the line of the spermatic cord, affecting the
tunica vaginalis and connective tissue. Death usually followsin
four to fifteen days. The cat and dog can also be utilized, inocu-
lation being made on the forehead. Old wornout, but otherwise
healthy asses, and even horses make very available subjects, in-
oculation in the nose speedily developing acute glanders. In
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the absence of a good subject the suspected anithal is sometimes
availed of, scarifications being made in the nose and the morbid
product rubbed in freely. The rapid development of ulcerous
wounds is characteristic. If, however, the case is chronic, and if
a fair measure of immunity has been acquired this test may prove
misleading.

Test by Mallein. Mallein is the sterilized and concentrated
toxic product obtained from a pure culture of bacillus mallei in a
peptonized glycerine bouillon. When injected hypodermically in
a small physiological dose this has no effect on a sound horse, but
in one affected with glanders it develops in several hours an ex-
tended swelling in the seat of inoculation, hot, tense and painful,
which continues to enlarge for 24 to 36 hours and does not sub-
side for 4 or 5 days. From the margin of the swelling, swollen
lymphatics may often be traced running toward the adjacent
lymphatic glands. There isalso decided dulness, prostration, in-
appetence, staring coat and tremors. ‘The body temperature rises
1.5° to 2.5° and upward from the eighth hour after inoculation,
attaining its maximum from the tenth to the eighteenth hour and
subsiding slowly to the forty-eighth to the sixtieth.

Mallein must be used under precautions like tuberculin. It
must be obtained freshly prepared from a reputable maker. If
preserved for months its force may be largely lost. The animal
to be tested should be in his customary environment, and not just
arrived from a railroad journey nor other cause of excitement. He
must not be fevered as any rise of temperature is then equivocal,
and a fall of temperature, which sometimes occurs in the febrile
system under mallein, is no sure evidence of glanders. Reaction
sometimes fails in advanced cases of glanders, but in such a case
other symptoms are usually diagnostic so that mallein is superflu-
ous and should not be misleading. The greatest care should be
taken to prevent infection from the syringe, nozzle, skin, hands,
etc., as other infections may give rise to local swelling and hyper-
thermia (see tuberculin test). If a first test leaves the matter in
doubt, the animal should be secluded and tested again in a month
(some prefer 3 months).

Test by Agglutination : Serum—test. In this a culture of
Bacillus mallei is made in nonglycerined, peptonized bouillon.
After 2 or 3 days growth, this is sterilized by heating to 60° C.
for two hours. It is then diluted in carbolized, physiological
salt solution, to an extent of not less than 1:10, nor more than
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1:1500. The dilution is mixed in equal proportions with the
pure blood serum of the suspected animal and placed in an in-
cubator at 37° C., for 24 to 30 hours. By this time the serum
of a glandered horse will have caused agglutination of the
Bacillus mallei and the precipitation of the opaque bodies, leaving
the supernatant liquid clear and translucent. The blood-serum
of a healthy horse has no such effect, the liquid retaining its
opacity throughout. The test is not always available to the
average practitioner, as it requires laboratory apparatus and
facilities, but, when the means are at hand, it may be employed
to confirm the results of the mallein test, or independently in
cases attended with marked fever and thereby ill adapted to the
mallein test.

Pathological Anatomy. 'The colonization of the bacillus mallei
in a tissue usually determines a concentration and multiplication
of leucocytes, so as to form rounded nests of small lymphoid cells
in a scanty fibrous network. These may be miliary or by aggre-
gation they form masses the size of a pea or larger, which bear a
close resemblance to the neoplasms of tuberculosis. As in tuber-
cle the central cells of the group, degenerate, forming a granular
fatty debris, and constituting an ulcer or abscess. In certain
cases with a proliferation of fibrous tissue a cicatricial material is
developed. Another characteristic lesion is the occurrence of
hyperplasia in the walls of the lymph vessels so as to constitute
firm tender cords, and the infiltration of the adjacent lymphatic
plexus.

In the nasal mucosa the bacilli form prolific colonies at different
points of the membrane and submucosa with the active production
of lymphoid cells, followed by granular fatty degeneration and
ulceration. Hence may be found different lesions representing
the different stages. First there may be miliary deposits with
clear contents and standing out like grains of sand. Then there
are the larger pea-like nodules with congested vessels and minute
haemorrhages, but made up largely of the nests of lymphoid cells.
These may bear on the surface a distinct blood extravasation, or
the epithelium may be raised from the corium layer by a liquid
exudation. The more advanced nodules show the centre light
colored, grayish or yellowish with a distinct granular degenera-
tion of the cells. Later still the degeneration involves the super-
ficial layers and epithelium and an open ulcer- is formed with a
strong tendency to extend in depth and width. The formation

e T



Glanders. 281

and degeneration of numerous foci of cell proliferation gives the
ulcer a very uneven outline. The continuous growth of fresh
centres of proliferation may cause marked elevations between the
ulcers, constituting extended patches, or the entire nasal mucosa
may be thickened as the result of the morbid deposit. The cica-
trices resulting from the apparent healing of .deep or extensive
ulcers or from a fibroid transformation of the neoplasm consist of
condensed connective tissue with small scattered nests of lymphoid
cells and bacilli. In chronic cases the bacilli are very scanty.

The mucosa of the Eustackian pouckes and tubes, the larynx,
trachea and bronchia often present lesions similar to those of the
pituitary membrane.

The Jungs are usually marked in chronic cases by circumscribed
lobular pneumonia, interlobular and peribronchial inflammations
and miliary or larger areas of degeneration resembling tubercles.
These may begin as a minute congestion and ecchymosis, which*
later shows in the centre a translucent or gray mass of lymphoid
cells, with a surrounding area of congestion. Later still this
central mass becomes yellowish and caseated from granular and
fatty degeneration and this gradually extends so as to involve the
whole area of the nodule. The peripheral portion may condense
into a fibroid envelope, but usually this is less smooth and evenly
rounded than in the case of an inspissated abscess or bladder-
worm. ‘The bacilli are found in the affected tissue but not always
abundantly.

In cutaneous glanders the lesions may begin in the papillary
layer by active congestion and infiltration and proliferation of
lymphoid cells which cause an eruption of rounded papules like
small peas that degenerate and soften and form superficial ulcers.
When the derma is mainly involved the inflamed area becomes
the seat of larger hard nédules which are at first deeply congested,
with capillary thrombi, minute extravasations and rapid cell pro-
liferation ; later on section they show numerous caseated centres
with a dense fibroid framework and surrounded by an area of
active congestion and capillary haemorrhage ; later still the casea-
tion and softening has caused rupture of the investing epithelium
and the discharge from the ulcerous cavity of a yellowish, glairy,
grumous liquid (open farcy buds). Sometimes the nodule
undergoes fibroid induration and fails to ulcerate, becoming the
counterpart of the cicatrices in the nose. When the infective in-
flammation extends to the subcutaneous connective tissue, diffuse
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engorgements and extensive swellings occur from the general
infiltration of the abundant lpmph plexuses. Lymphoid cells
accumulate in the perivascular sheaths and lymph plexuses, the
walls of the lymphatic trunks running out of these swellings
become swollen and indurated and at intervals mostly on the
seat of the valves there is the proliferation of small round cells
to form farcy buds. In chronic cases the fibroid thickening in-
volves the skin, subcutaneous connective tissue and walls of the
lymph vessels binding the whole into one dense resistant mass,
more or less studded with corded lymphatics, firm nodules, and
ulcerous sores.

The lymphatic glands in the line of circulation from the infected
centers are constantly involved. Hepertrophy, congestion,
serous infiltration, and rapid cell proliferation are present and a
section will usually show caseated or caseopurulent centres con-
fined by the outer dense fibrous envelope. Exceptionally, these
necrosed contents will escape through an ulcerousopening, form-
ing a deep cavity which is slow and difficult to heal. In the vi-
cinity of these glands and in the loose intermuscular connective
tissue abscesses of the size of an egg or an orange or larger are
sometimes met with.

Nodules and ulcers are found on the pharyngeal and intestinal
mucosa, similar to those of the larnyx.

The spleen, and less frequently the liver, may be the seat of
caseating nodules exactly comparable to those of the lungs.
Glanders of the kidney is rare.

Nodules have been seen on the ventricular endocardium and
one case of nodules of the choroid plexus (Boschetti).

In stallions, glanderous, caseating fociin the festicle and dropsy
of the scrotom are common, while mares may have similar forma-
tions in the mammary glands or ulcers of the vaginal or uterine
mucosa.

Infiltrations of the joints and other synovial cavities are not
uncommon and glanderous infiltration of the bones with caries is
also found. In chronic cases, fragility of the bones is marked,
and the blood contains an excess of leucocytes. These may be
traced to disease of the bone marrow, as well as of the spleenand
lymphatic system.

GLANDERS IN SWINE.

The healthy, vigorous pig is practically immune. Experi-
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mental inoculations have uniformly failed to produce the disease.
Exceptions must be made when inoculation is made into the aqueous
humor, in which there is comparatively little resistance by leuco-
cytes. Sacharoff succeeded in giving the disease in a fatal form
to a young pig in this way. To weak and debilitated pigs, on
the other hand, the disease may be conveyed as shown by Spinola,
and Cadeac and Malet. The symptoms were engorgement of the
tissues in the seat of inoculation with the formation of glanderous
nodules, which undergo molecular degeneration and ulceration ;
swelling of the lymph vessels extending from the infected point,
and of the adjacent lymph glands; the formation of glander
nodules in the lungs, liver and spleen, and of nodules and ulcers
on the nasal mucosa.

GLANDERS IN SHEEP AND GOAT.

Casual glanders is uncommon in the small ruminants, yet it
has been seen in goats that fed on the soiled provender left by
glandered horses (Ercolani, Trasbot, Mesnard). Sheep have
suffered after inoculation (Renault, Bouley, Gerlach, Bollinger,
Croker, Peuch, Galtier) showing nodules and ulcerous swellings
in the seat of inoculation, with extension in some cases to the
nasal mucosa and lungs, and a fatal result. In other cases the
lesions remain localized and the disease progresses to recovery.

GLANDERS OF RODENTS : RABBIT, GUINEA-PIG, MOUSE, RAT.

The guinea-pig is especially susceptible, and like the rabbit
and mouse may contract the disease by eating the soiled fodder
of glandered horses. It is usually selected for inoculation for
diagnostic purposes, because in the male, the insertion of the
virus in the peritoneum determines a rapid swelling of the testicle
and cord, with a glistening, violet engorgement and tension of
the scrotum, suppurative adenitis and death in three to six days.
In other situations the inoculated part swells rapidly and ulcerates,
the adjacent lymph glands become swollen and tender, similar
lesions form in other parts and notably in the nose which dis-
charges proflfsely a whitish, sticky fluid, the breathing is hurried,
and emaciation is marked. Death occurs in a few days and ulcers,
and abscesses are found in the lungs and other internal organs,
as well as in the nose. In less susceptible subjects or under
smaller doses of the virus the local swelling and ulceration in the
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seat of inoculation are slight, but there persist engorgements of
the adjacent lymph glands, swelling (cording) of the lymph ves-
sels adjacent, and nodules and abscesses, (cutaneous, subcutane-
ous, intermuscular, intravisceral), arthritis, emaciation, dyspncea
and death in two to four months. In some casés with a very
small dose of the poison, there is no local swelling, and no gen-
eralization nor subsequent manifestation of the disease.

In the rabbit the lesions are less certain and often less marked.
There is sometimes no swelling in the seat of inoculation, in the
neighboring lymph glands, nor elsewhere, and the rodent might
have been supposed to have escaped, only that successful inocu-
lation of the ass may be made from the tissues inoculated (Galtier).
In such a case a certain immunity of the rabbit must be inferred.
In less resistant rabbits, or with a larger dose, an ulcerous swell-
ing forms in the seat of inoculation, the adjacent lymph glands
become engorged or even purulent, corded lymphatics intervene,
and nodules and caseous degenerations appear in the lungs, nose,
spleen, liver, and other organs.

The hedgehog, ground squirrel, the field mouse, howuse mouse,
and mole have been successfully inoculated.

The frog immersed in water at 30° C., forms a good culture
ground for the bacillus which may be found in its blood, in pure
cultures, from the second to the fifty-fifth day. These cause no
local lesion, nor obvious, constitutional disorder. It seems possi-
ble that, in summer, the infection may be propagated by frogs in
the drinking water. '

GLANDERS IN CARNIVORA.

All carnivora are liable to contract glanders by eating the flesh
of glandered horses, asses and mules, and this has been noted
especially in menageries. Lions, tigers, bears and wolves, have
shown the ulcerous lesions in the nose, and the nodules in the
lungs, spleen, liver, kidneys and elsewhere. The carcass of the
diseased horse is, however, often devoured without evil result,
and even when the carnivora become affected the disease is not
always fatal.

In the dog,, experimental glanders has been closely studied by
many observers. Casual glanders has been contracted by living
with theglandered horse ; by licking his nasal or other discharges,
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and by eating his flesh. The disease has also been conveyed
from dog to dog by licking each other. In many cases even in-
oculated glanders produces only a local ulcerous inflammatory
lesion with or without hard swelling of the adjacent lymphatics,
and engorgement of the lymph glands. After a rather tardy
granulation and cicatrization, the symptoms subside and the
animal is restored to health. Vet such benignity does not depend
on any lessened virulence of the bacillus, for an inoculation of the
discharges on the ass produces acute and fatal glanders.

GLANDERS IN MAN.

Recognized by Lorin 1812. Causes : infection from soliped, man less sus-
ceptible ; infection from man, clothing, stable bucket, inhalation, etc. ; in-
dustrial disease ; native immunity. Symploms . incubation ; mistaken for
carbuncle, small pox, measles, erysipelas, anthrax ; anamnesis ; anthrax
focus has darker center, no caseation, no corded lymphatics ; nodules and
ulcers in nose, swollen submaxillary glands and lymph vessels, general ill-
ness, diarrhcea, vomiting, dyspncea, mental derangement, stupor, coma, in-
ternal deposits, bloody sputa, foetid breath, hepatic pain, icterns, muscles,
bones, bowels, typhoid, pysmic, osteo myelitic, or acute tuberculoussymp-
toms. Deathin 3 daysto 4 weeks. Chroniccases, cutaneous, muscular, osse-
ous, skin nodules in group or chain, glandular swellings. Diagnosis from
pyamia by lack of chills, and the sanious pus ; from syphilis by futility of
potassium iodide, and history ; inoculate ox or white mouse ; find bacillus.

- Lesions : as in horse, more early coagulation necrosis, ulceration, abscess ;
pus more viscid than in pysemia, walls of abscess more irregular, lymphoid
cell proliferation more abundant and extended (glands, spleen, liver, lung,
nose, etc.), history ; distinguished from variola, rétheln, and erysipelas by
the many miliary or pea-like neoplasms with cellular caseating centres ;
lymphoid deposits in bone marrow, with friability.

Until the early part of the present century glanders in man was
not traced to its origin in the soliped. ILorin in 1812 recorded a
case in which the human hand had been accidentally inoculated
from handling a horse suffering from farcy. Soon other cases
were put on record by Waldinger and Weith, Muscroft, Schilling,
Rust, Sedow, and a host of followers. Later Rayer, Tardieu,
Virchow, Leisering, Gerlach and Kor4dnye have thrown much
light on the subject.

Etiology Man is manifestly less susceptible than the soliped,
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considering the great number of exposures relatively to the vic-
tims. Yet the infection of man is altogether too common to be
lightly passed over. The infection is almost always derived
directly or indirectly from the horse, yet a number of cases have
been derived from the human being through handling the dishes,
towels or handkerchiefs of a patient, dressing his wounds, or per-
forming a necropsy. Other cases like that of Dr. Hoffman of
Vienna, came from handling artificial cultures of the bacillus
mallei.

Glanders is preéminently an industrial disease, attacking per-
sons of the following occupations : hostlers 42, farmers and horse
owners 19, horse butchers 13, coachmen and drivers 11, veterina-
rians and veterinary students 10, soldiers 5, surgeons 4, garden-
ers 3, horse dealers 2, policeman, shepherd, blacksmith, employe
at a veterinary school, and washerwoman, 1 each.

The modes of transmission are essentially the same as in the
animal. In the great majority of cases there has been the direct
contact of the infecting discharges with a wound of the human
victim. Handling the diseased horse with injured hands, giving
him a bolus and scratching the hand on the teeth, examining the
nose, sleeping under a blanket which has been used on a
glandered horse, removing the dressings of such an animal or
performing a post mortem examination on him are familar ex-
amples. The particles scattered by the diseased animal’ in
snorting, will infect the mucous membrane of the eye or nose,
and all the more readily if these are already sore or abraded.
Infection of man by ingestion has been discredited mainly because
the carcasses of glandered horses have often been eaten with
impunity ; but this may be largely accounted for by cooking, the
bacillus being destroyed by a temperature of 131° F. Carnivora
such as dogs, cats, lions, polar bears and prairie dogs have been
infected by feeding. Men also have been infected through
drinking from the same bucket after a glandered horse. After
making full allowance for the inimical action of the gastric juice,
we must admit that this has often failed, and there is the added
danger of abrasions of the lips, mouth and throat and of the
entrance of the microbe into the tonsillar follicles and gland ducts.
Still other cases are recorded of men sleeping in stables, but not
handling horses, who contracted glanders, presumably, through
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the dust-borne bacillus inhaled. ‘The bacillus, is however, so
readily destroyed by thorough desiccation that this mode of trans-
mission is exceptional. Some men are immune to glanders, and
suffer only when predisposed through a course of ill health, and
yet a large proportion of the cases on record have been in strong
hearty men.

Symptoms of Glandersin Man. In man asin the horse, glanders
occurs in the acute and chronic forms. 1In the acute supervening
on an external inoculation, incubation is from one to four days.
‘When it enters through other channels it may seem to extend to
a week or more.

When a skin abrasion has been inoculated it will show in a few
days a soft inflammatory swelling or a firm nodule with a puffy
reddish areola, and it may be mistaken for a carbuncle. Innota
few cases the smalil nodule has been mistaken for small pox. In
my experience a horseman on a ranch on which over a hundred
horses showed glanders, died of an ulcerous skin affection which
was variously supposed to be a malignant small pox and measles,
though neither malady was known to exist in the district. Other
cases are confounded with gangrenous erysipelas. The absence of
these other affections from the locality, and the fact that the
patient was employed about glandered horses, should go far to
correct such mistakes. The early supervention of ulceration is
further diagnostic, and discovery of the bacillus mallei in the
products will be conclusive. From anthrax it is easily distin-
guished by the absence of the dark centre of the sore in the early
stages, and of the large sized bacillus anthracis. The caseation
or liquefaction of the necrotic centre further distinguishes it from
the characteristic anthrax slough, and the thickening and indura-
tion of the lymphatic walls are not present in anthrax. Some-
times the inoculated case proves mild and recovers in two or three
weeks with healing of the ulcer, but in other cases there is an
extension to adjacent tissue and a general infection with the
supervention of nasal glanders.

There is a spread of the erysipelatoid inflammation and swell-
ing, and the formation in such newly invaded tissue of nodules
and ulcers in successive crops. In acute cases too, the nasal
mucosa becomes involved with the formation of the nodules and
ulcers that are so pathognomonic in the horse. ‘The discharge is
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then somewhat sticky and often tinged with blood. Inacute cases
according to Senn, the nose may be completely destroyed and deep
facial ulcers may be formed in a week. ‘The submaxillary
glands are enlarged and painful and the facial lymphatic vessels
leading from these to the nose may be red, thickened and tender.
Suppuration and ulceration of the glands may ensue. Headache,
prostration, nausea, inappetence and vomiting with diarrhcea
usually supervene. Then follow dyspncea, wakefulness, troubled
dreams, anxiety, nocturnal delirium, stupor and coma. The
pulse may rise to 120 and the temperature to 104° F.

There may be various complications as deposits in the lungs
with pain in the chest, weak cough, aphonia, bloody expectora-
tion and offensive breath ; or the morbid process may take place
in the liver or spleen with pain in the hypochondrium and much
prostration and even icterus; or the muscles, bones, joints or
testicle may suffer and the symptoms may suggest typhoid fever,
pyzmia, osteomyelitis, or acute general miliary tuberculosis.
The bacillus can usually be detected in the blood.

Acute glanders may prove fatal in three days or it may be
prolonged for two, three or even four weeks.

Chronic glanders in man usually confines itself to the cutaneous
muscular and osseous systems. It may take on an indolent type
with the formation of skin nodules in groups or chains which re-
main hard and show no tendency to soften nor ulcerate. The
adjacent lymphatic glands may become enlarged and indurated
and the affection strongly resembles tuberculosis of the skin.
Later when the nodules have softened and formed irregular and
obstinate ulcers, with swollen lymphatic glands, the disease is
easily mistaken for syphilis. From pyzmia and septiceemia it is
usually to be distinguished by the comparative absence of chills,
and by the more sanious character of the pus. From syphilis it
may be distinguished by the futility of a course of potassium iodide,
and the general history of the case and probable exposure of the
patient, and for tuberculosis the same principles will apply. In
case of uncertainty, inoculation may be resorted to on the horse in
suspected syphilis and on the pig when there is suspicion of
tuberculosis. Or conversely the ox may be employed for the lat-
ter disease as he is altogether insusceptible to glanders. Asa
last resort the discovery of the bacillus may be made or the
mallein test may be adopted with the concurrence of the patient.
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Pathological Anatomy and Diagnosis. 'This is fundamentally
the same as in the horse. The bacillus and its toxic products act
on the infected tissues to produce clusters of lymphoid cells in a
fibrous stroma after the manner of tuberculosis. Like that disease
it also tends to affect primarily the lymph channels and glands,
showing a particular tendency to the respiratory mucosa and has
. a great dispositiop to early coagulation necrosis, ulceration, sup-
puration and abscess. The giant cell of tuberculosis is not a
prominent feature in glanders, and the disposition to suppuration
is greater especially in the human being so that the disease often
resembles pysemia. As in solipeds, however, the glander abscess
has somewhat more sanigus or glairy contents and the investing
wall is not smooth and regular, but uneven and ulcerous from the-
successive softening and discharge of the clusters of degenerating
lymphoid cells in the adjacent tissue. The pallor of the adjacent
tissues from exudation and from the presence of numerous nests
of lymphoid cells, the thickening of the efferent lymphatics, and
the presence of numerous lymphoid neoplasms in the adjacent
glands and tissues, and often in the internal organs such as the
liver and spleen and in the nasal mucosa or lungs, together with
the history of the patient’s exposure to glanders, serve todiagnose
from pyzemia. From smallpox and rotheln the skin lesions are
distinguished by the presence of a central coagulation necrosis
bathed in a glairy seropurulent fluid, and by the infiltration and
thickening of the efferent lymphatic trunks. Itdiffersfrom ery-
sipelas in the same way by the presence in the affected tissues of
the small hard lymphoid masses of embryonal tissue, and in a
more advanced stage by the granular fatty debris resulting from
their fatty degeneration. The presence in the affected tissue of
these miliary or pea-like neoplasms in all stages of development
from the primary congestion, through the embryonal tissue to the
coagulation necrosis and caseation or softening is characteristic of
the lesions of glanders. ‘The sanious, sticky or glairy pus is espe-
cially noticed in the newly opened abscess, as after exposure to
the air it is speedily infected with pus microbes, and the discharge
becomes less serous and more creamy. Another characteristic of
glanders in man is the frequent implication of the bone marrow,
and the formation of the lymphoid depositsin the cancellated tis-
sue until the bone may be reduced to a mere friable shell. Even -
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when the disease is localized in the nasal mucosa it extends rapidly,
not only to the skin and muscles, but also to the cartilage and
bones of the face, so that deep, wide, perforating and destructive
ulcers are common. The enlarged ends of the long bones of
the limbs are favorite seats of the lesion, and the synovial mem-
brane of the joints and the articular cartilage often bear centres of
lymphoid proliferation. ‘Though usually small $he intermuscular
neoplasms may form abscesses as large as a hen’s egg. The af-
fected muscle appears pale, degenerated and granular with foci of
lymphoid cell growth. The swelling of the lymph glands is
usually less than in the soliped though the same in character.
The pulmonary neoplasms are histologically almost indistinguish-
able from tubercle, though the comparative absence of the giant
cell, the different staining qualities of the bacillus, and the coinci-
dent lesions in the upper air passages, with the cord like infiltra-
tion of the walls of the lymphatics may assist in diagnosis. Diag-
nostic inoculation may be made on the basis of the susceptibility
of the ox and white mouse to tuberculosis, and their insuscepti-
bility to glanders; also the partial insusceptibility of the soli-
ped to tuberculosis and his marked susceptibility to glanders.

The characteristic nodules and abscessgs may be found in dif-
ferent internal organs such as the stomach, intestine, liver, spleen,
kidneys, testicles and brain, especially in acute cases, whereas
the lesions of the skin and nose are more common in chronic
cases.

PROPHYLAXIS AND TREATMENT OF GLANDERS.

Extinction. Exclusion, in Australia, New Zealand, English army. Oc-
cision of infected, and disinfection of stables, harness, vehicles, utensils,
manure, and other infected things, mallein diagnosis; attendants should
avoid handling suspicious horses, except with sound hands, and disinfect
latter. Sheep living in horse stables, tested before slaughter, or inspected
after. Malleinization on Plains and in high, dry air, in secluded herds;
less hopeful elsewhere. Mallein test for all solipeds from glanders districts,
and imported horses. Treatment illegal in many states, so that justice
would require extinction with indemnities. Successful on high tablelands
and mountains. Demands careful segregation and disinfection. Acute
cases always hopeless ; chronic skin cases more promising. Antiseptic in-

* jection of unbroken nodules (carbolic acid, potassinm permanganate, also
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of open sores (mercuric chloride, iodized phenol, cupric sulphate, saturated,
zinc chloride), excise nodule. For delicate mucous surfaces Lugol's solu-
tion of iodine or iodized phenol diluted. Tonics : arseniate of strychnia,
copper biniodide, baryta nitrate, iron sulphate, sulphites, bisulphites, hy po-
sulphites, phenic acid, open air life at pasture, or thorough ventilation,
sunshine, moderate exercise , generous, partly grain diet. Mild cases in
separate herd, in secluded, wide pasture with rich diet, including grain,
and shelter in clean, comfortable shed at will, under tonics and antiseptics,
tested by mallein at intervals, to be restored individually to work after two
or more tests without reaction. Serum of immune animals subcutem.
‘Treatment in man : surgically as in the horse, excision, curetting, antisep-
sis, abscesses opened and disinfected; iodoform insufflations, antiseptic
gases, sprays and solutions. Iuternally ; tonics, sulpho-carbolates, iron
muriate, iodides, phenic acid, quinia, strychnia, arsenite, stimulants, serum
treatment, pure air, out door ife, rich, digestible food

Radical efforts at prevention must look to the extinction of
the disease in the soliped, and its complete exclusion from Aus-
tralia and New Zealand shows that such a result is not unattain-
able. In the English army where every glandered horse is at
once killed and all pertaining to him disinfected, the disease is
now virtually unknown except in the case of newly purchased
horses or regiments operating in the field. In the French army
which formerly lost 9 per cent. per annum from glanders, now
under similar precautions loses but .5 per cent. A law providing
for the prompt destruction of every glandered soliped and the
safe disinfection of carcasses, stables, harness, vehicles, utensils,
fodder, litter and manure that have been exposed to contamination,
if enforced, would soon eradicate the disease. But this law
should provide efficient machinery for its enforcement, and, under
suitable safeguards, an appropriate indemnity for theowner. With
the use of the mallein or serum in all infected studs, as a diag-
nostic agent, the campaign can be made sharp, short and effective,
instead of waiting as in the past for the slow development of oc-
cult cases.

The greatest and most fundamental error in veterinary sani-
tary legislation is the lack of a guarded indemnity for the ani-
mals killed. I strongly urged this fact on the committee of the
N. V. legislature in 1898 but to no purpose. A bill was passed
forbidding all indemnity for glandered horses, and an impetus
thus given to the spread of the disease is daily bearing fruit in
our great cities especially, disastrous to the health of the horses,
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and a constant menace to that of humanity as well. The law
makes it the duty of veterinarians to report all cases of glanders,
but in great horse establishments such a report would stop the
use of the whole stable, at a loss of thousands of dollars per diem,
and put a sudden end to the employment of the reporting practi-
tioner by the firm or corporation in question. The owner of one
or two horses can afford to report, the loss of these and their
work does not mean absolute ruin, but the owner of hundreds
can not safely report. For owner and practitioner alike the al-
ternatives are presented of obedience to the law with personal
ruin on the one hand, and the surreptitious dealing with cases of
glanders and the preservation of their livelihoods on the other.
Whatever may be said as to the constitutionality of the law which
destroys private property without compensation under the right
of eminent domain, this is certain, that, as applied to animal
plagues, this course is unjust, oppressive, and not only useless,
but positively injurious, in.that it drives the owners of animals
to such courses as favor the spread of the plague in place of re-
stricting it. ‘To-day in New York City glanders is extensively
prevalent, but large horse owners dare not adopt the legal meas-
ures for its extinction, with the certainty of great loss or ruin
staring them in the face as the result. It should be further con-
sidered that any law is at once bad and vicious in its tendency
which places before the citizen the alternatives of disobedience
with profit, and obedience with loss or ruin. Such a law is the
worst possible economy because in preserving the infection, it
not only perpetuates the disease and its attendant losses for all
time, but perpetuates forever the official expenses of keeping it
in check, when a prompt extinction of the infection would once
for all time abolish all loss and all outlay for surveillance.

Until provision can be made for the enforcement of our laws
against glanders, all who handle horses should be warned of the
danger of working about strange solipeds, or those that show sus-
picious symptoms, while they have any sores on the hands, and
in case they must run any risk of contact with infection, to
promptly wash hands and face in a solution of hydrargyrum
chloride (1 :2000), or carbolic acid (2:100). Animals of sus-
ceptible races (sheep, etc.) which have lived with glandered
horses should be made to pass the mallein test before they can be
put upon the market for human food.

T
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In the high, dry altitudes of the Plains and Rocky Mountains,
where most cases of glanders are mild and the majority recover,
resort may be had to malleinization provided the patients are
kept safely secluded from all other horses. In some horses with
a native tendency to immunity, the oft repeated inoculation with
0.5 cc. of mallein will render the animal refractory to the infec-
tion. Animals that have recovered from casual attacks show the
same immunity. Among those who have experimented with
mallein may be named : Straus, Schneidemuhl, Semmer, Bononie,
and Vivaldi, Mowry and Michel, Schweinitz and Kilborne.
Sacharoff apparently secured immunity in the horse by inocula-
tion with virus modified by passing through the cat. Straus
found that dogs which had received mallein intravenously could
be made immune against intravenous inoculations, but, as Galtier
had already pointed out, were still susceptible to cutaneous in-
oculations. Finger, experimenting on the rabbit, found that im-
munity only resulted after a long series of inoculations. The
frequency of successful auto-inoculations in chronic cases of
glanders in the horse would tend to discredit the alleged value
of single injections of mallein, so that a long series is necessary
if we would aim at good results. .

Altogether attempts at immunizing the equine population gene-
rally, are not hopeful where it is dense, where they must be kept
stabled, where the climate is moist and where glanders is deadly,
or tends to persist in the chronic form for years in the same ani-
mal.

Considering the prevalence of the disease in a mild form on
many of the western breeding ranches it is well to test all horses
arriving from the west. ‘The same applies to solipeds imported
from abroad.

TREATMENT OF ANIMALS.

In the majority of the states the treatment of a glandered horse
is prohibited by statute. Vet without providing definite machin-
ery for the administration of the law, and without idemnities for
horses disposed of, such laws are largely inoperative. On the
.other hand treatment is quite successful on the pastures of our
dry table lands and mountains. It can, however, be sanctioned
only when careful segregation and disinfection are provided for.
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Acute cases of glanders are hopeless in any region, but chronic
cases and especially such as have the lesions confined to the skin
are much more hopeful.

The unbroken nodules may be injected with carbolic acid solu-
tion (1 : 200), or permanganate of potash (1 :60). The open sores
on the skin may be treated with the same solutions, with mercuric
chloride (1 :2000to0 1 : 5000), withiodized phenol, with cupric sul-
phate (saturated solution), or with chloride of zinc. A primary
nodule may be excised and the sore treated with antiseptics.
When the lesions are very extensive the less poisonous agents
should be made use of, or tincture of iodine may be substituted.
‘The nose lesions may be treated by the weaker solutions of iodine
or of iodized phenol.

Benefit also comes from a course of tonics the most successful
of which have been arseniate of strychnia, biniodide of copper,
sulphate of copper, nitrate of baryta and sulphate of iron. The
sulphites, bisulphites and hyposulphites and phenic acid are desir-
able adjuncts. An open air life at pasture is the ideal condition.
Otherwise thorough ventilation, sunshine, moderate exercise and
nourishing easily digestible food, including grain, are very import-
ant. .

When conditions are favorable and an absolutely secluded pas-
ture can be secured, with shelter from storms, and where civic or
state authorities do not take effective measures to stamp out gland-
ers, nor compensate owners for animals killed, mild, chronic and
cutaneous cases and occult ones that have reacted to mallein with-
out showing any other symptom, may be subjected to treatment.
They should have an open air life, a generous diet, including
grain, perfect cleanliness and pure air in the shelter-shed, an anti-
septic and tonic medication (sulphites, tonics) may be given, and
every three months a new mallein test may be applied. If the
individual horse passes two successive tests without reaction, and
shows no other indication of glanders, if his general health ap-
pears perfect and his condition good, he may be returned to work
asa sound animal. With effective measures of extinction in force
on the other hand, and indemnity for the slaughtered animal, any
such measure would be entirely unwarrantable.

Treatment by injecting the serum of immune animal subcutem
has given encouraging results. Helman, Semmer and Itzkovitch,
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Pilavios, Bonome and Vivaldi, Johne, Schindelka, Prieur and
others record recoveries in recent cases and there need be no doubt
of its value in subjects that are naturally somewhat refractory to
the germ. Babes introduced the blood serum of the ox, which is
naturally immune, and Prieur speakes with confidence of the
treatment of cutaneous glanders in man and certain cases of
pulmonary glanders in the horse.

TREATMENT IN MAN.

The surgical treatment of glanders in man does not differ ma-
terially from that given for animals. It is more frequently
possible to deal with the local lesion in its early stages and then
a thorough cauterization of the infected sore, and a little later the
complete excision of the primary nodule, or the limited regional
infiltration, the curetting of the adjacent parts and the mainten-
ance of thorough disinfection by irrigation, sponging and compress
will often be followed by success. Where such radical measures
are inadmissible the infected parts should be excised and curretted
as far as safe and the adjacent parts subjected to carbolic in-
jections (1:200). Abscesses should be evacuated, fistule slit
open, and thorough disinfection applied For the affected air-
passages, iodoform insufflations and antiseptic gases, sprays, and
solutions should be freely used.

Internally, antiseptics such as sulphocarbolates and tincture of
muriate of iron, iodides, and carbolic acid have been largely em-
ployed. Whitla recommends 5 grains of quinia in 15 grains of
tincture of muriate of iron every four hours. ‘Tonics (arsenate of
strychnia), and stimulants, ammoniacal or alcoholic, may be
called for. Special symptoms such as pain, rigors, nausea, vomit-
ing, diarrhcea and profuse perspirations must be met by suitable
remedies. Finally blood serum from healthy cattle or from im-
munized animals may be employed subcutem. Pure air and
nourishing, easily digestible food are very essential. Every effort
should be made to check the disease at its outset, as generalized
acute glanders is speedily fatal, and recoveries in chromic cases
usually leave a broken down constitution.



MYCOTIC LYMPHANGITIS : EPIZOOTIC
LYMPHANGITIS.

'Geographical distribution and nature : Japan, China, India, Philippines,
Africa, England, Ireland, etc., Northern and Southern Europe ; caseating
nodules in skin, subcutem, in mucosa and internal organs. In Aorse, skin
nodules, and glandular abscesses, with thick ovoid refrangent bacterium ;
saccharomyces (Hitt) ; swellings first local, then multiple, and general,
extending along lymph vessels to glands ( Hitt) ; along air passages tolangs,
from prepuce or scrotum to peritoneum ( Hitt), or from conjunctiva to other
parts in the orbit (Caparini and Ferner). In caffle, multiple, subcutaneous
nodules—hazlenut to walnut, isolated, hard, painless. Suppurate slowly.
Same saccharomyces (Tokishige, Nocard) May invade Jungs with fatal
result in a year. Mallein test gives no reaction. Treatment : actively
antiseptic ; open, curette, pack with antiseptic gauze, sublimate bandages ;
internally, tonics. antiseptics.

Synonyms : Lymphangitis Saccharomycotica (Farcinoides :
Epizoobtica : Ulcerosa): African Farcy : Farcy in Cattle, Japanese
Farcy, River Farcy, Algerian Farcy. )

Horses (and cattle) in certain countries (Japan, China, Sweden,
Finland, France, Algiers, Philippines, ‘S. Africa, England, Ire-
land) are subject to a chronic lymphangitis resembling cutaneous
glanders, but associated with the development of fungi in the
nodular, caseating swellings in the skin, subcutem, in mucosae
and in internal organs.

Nocard describes the affection in the horse as characterized by
red exuberant skin nodules (buttons, boils), which burst and dis-
charge a thick, creamy, yellowish or bloody pus. The surround-
ing lymph plexus swells up into corded lines, with, at intervals
nodules or abscesses. The infection extends to and implicates
the lymph glands and general pysemia may follow. The thick
ovoid refrangent, pathogenic, bacterium stains in Gram’s solu-
tion.

In Northern Europe and Asia, Southern Europe and especially
France and Italy an analagous affection is described by Rivolta,
Claudio-Fermi, Aruch, Tokishige and Nocard and Leclainche.
Tokishige and Hitt attributes this to saccharomyces, farcimi-
nosus (cryptococcus) Fermi and Auroch say it does not ferment
sugar, so the older name of Cryptococcus of Rivolta is more ap-
propriate. ‘The slightly ovoid cells are grouped in zodglcea form,
and are easily recognized by the refringent appearance of the
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envelope of each (Nocard). It stains easily by the Gram-Nicolle
method : Take on a cover-glass, a smear of pus from the wound,
ulcer or pustule, dry, pass three times through the flame, stain
five minutes in Nicolle’s violet (saturated solution of gentian violet
in go% alcohol 10 cc; 1% aqueous solution of carbolic acid
100cc), run it off and wave for a moment or two in water, cover
for 3 or 4 minutes with Gram’s solution (I. 1 part, KI. 2 parts,
distilled water 200 parts), run this off, treat with alcohol for 1
or 2 seconds, then apply counterstain of vesuvine saturated solu-
tion for 3 minutes, run it off, dry, and examine, or mount in
Canada balsam, (Pallin).

Cultures have been made in peptonized bouillon, on agar,
nutrient gelatine, on potato, or on horse serum containing 2 per
cent. of agar.

The infection attacks horses and according to Tokishige,
cattle, entering by sores and abrasions of the skin of the
limbs, or under the harness (back, breast, rump, head). Con-
fined at first to the point of infection it becomes multiple, be-
ing conveyed from place to place, through the soil, floor, stall,
harness, blankets, brushes, combs, straw, etc., and many extend on
the mucosze. The wounds fester, forming pus and crusts over a
more or less considerable swelling. In.a variable time, (one to
twenty weeks) the surrounding lymphatics become swollen and
tender (corded), and nodular swellings appear on their course
which fluctuate, burst and discharge a whitish or yellowish pus,
sometimes oily or slimy. The disease extends along the lym-
phatics, invading the lymph glands and even the internal organs.

Tokishige describes cases in which it extended along the res-
piratory mucosa, causing constriction of the nasal passages and
larger bronchi, with dyspncea, and finally, invaded the lung.
In other cases it spread from the prepuce, or scrotum, upward
along the tunica vaginalis, spermatic cord and testicle. Caparini
and Ferner describe it in the orbit, affecting the lids, nictitans,
conjunctiva and adjacent parts, with nodules and abscesses. Maz-
zanti describes the case of a filly which died with pea-like nodules
on the colon, and ulceration, with dirty, black, purulent centres,
and indurated borders. Tokishige describes the affected cattle
as showing a vast number of subcutaneous, hard, painless
nodules, varying in size from a hazel nut to a walnut and covered
by light colored skin. The nodules were isolated and not con-
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nected by swollen, beaded lymph vessels. They encreased and
suppurated much more slowly than in the horse. In three cows
microscopically examined he found apparently the same branching
fungus (saccharomyces), as in the horse cases. ‘The mortality is
about 10 per cent. Nocard, Pallin and Mettam failed to infect
cattle by inoculation from the horse.

In the farcy of the ox of Guadaloupe there form subcutaneous
nodular abscesses, with cordiform swelling of the lymph plexus
and trunks, often proving fatal in a year through extension to
the lungs. The abscess breaks, discharging whitish, creamy
or caseous, or grumous contents, containing a bacillus (Nocard )
streptothrix (Metchnikoff). The abscesses usually appear un-
der the sternum or belly and later extend to the thighs and legs.
In all such cases the mallein test is inoperative.

Diagnosis. It is most likely to be confounded with farcy or,
if the upper air passages are affected, with glanders. It differs
in the absence of general ill-health, emaciation or unthrift, un-
less, in very advanced and generalized cases; in the habitual
absence of fever ; in the hearty appetite ; in the redness and ex-
uberance of the granulations, and their tendency to heal under
antiseptics ; in the opaque, thick creamy character of the pus;
in the absence of reaction to mallein; in the presence of the
cryptococcus in abundance in the pus; in the immunity under
inoculation of sheep, goats, dogs and above all Guinea pigs.
Tokishige claims the infection of cattle and the presence of the
cryptococcus in the lesions, but all inoculations of cattle else-
where have failed.

Relapses and recurrences of the disease in the same animal
have been repeatedly noticed.

The freatment of such cases should be actively antiseptic to
destroy the germ while still local. ~After opening and evacuating
the abscesses, excise or curette the diseased tissue, or destroy
with the actual cautery, pack the cavities with pledgets soaked
in tincture of iodine, iodized phenol, creolin, lysol, mercuric
chloride, or biniodide, zinc chloride, or copper sulphate, or dusted
with aristol, iodoform, or iodized starch. The surrounding swell-
ing, if any, may be painted with tincture of iodine, or covered
with cloths wet with a sublimate lotion or other antiseptic.
Pustules and corded lymphatics may be laid open, curetted and
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dressed antiseptically. Protect against flies. Internally, tonics
and antiseptics may be given : arsenite of strychnia, quinia,
ironor coppersulphate, sulphites or hyposulphites of soda or potash.

Prevention. As incubation in the horse may extend from 1 to
3 months (Pallin), importation of solipeds from an infected
country can only be safely made subject to a three months quar-
antine, under the most critical veterinary supervision, every sore
being examined microscopically by one who is expert in recog-
nizing the cryptococcus. Then before release they should be
thoroughly sponged with a mercuric chloride solution. Close
supervision for six months more is important. Harness, covers,
poles, shafts, and stable implements and appliances should be
similarly treated or destroyed. In case of the appearance of the
disease in an imported animal, it should be at once destroyed,
cremated, rendered, or deeply buried, and the grave fenced in.
This is imperative in warm weather when insects abound. Any
return of army horses or mules from the Philippines without
such exhaustive precautions would place the United States in the
most imminent peril of a visitation such as overtook S. Africa,
Gt. Britain and Ireland from a similar neglect. In quarantined
animals any suspicious subcutaneous nodule should be extir-
pated ; it may be a focus of chronic infection.

To suppress the disease in an infected country the stud or
herd must be put under the control of an expert on the microbe
and disease, who must make an exhaustive microscopic examina-
tion of every sore, ulcer, pustule, nodule, corded lymphatic, or
muco-purulent discharge from mouth, nose, eyes, ears, sheath,
vulva or elsewhere.

Daily examination of each animal should be made, special
attention being given to parts which are specially exposed to
mechanical injuries (galls, contusions, bites, kicks, interference,
cuts, treads, insect, leech or snake bites, stings, surgical wounds,
etc.), but also to the whole surface, the mucosz, the superficial
lymph glands (submaxillary especially) and vessels, the coronet,
etc.

No common use of halters, covers, brushes, combs, rubbers,
scrapers or sponges should be allowed.

The suspected herd should be picketed, each animal apart, or
stabled so that they cannot bite nor kick each other, and a
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screened stable excluding insects is important. Manure should
be often removed and burned, or put in deep, dark covered pits
to cut off the breeding of flies.

Wounds must be dressed under careful antisepsis, discarding
sponges and cloths, and washing under a jet of sterile (boiled)
water, or use a fresh swab of sterilized cotton for each wound,
burning the swab after use. As an antiseptic dressing mercuric
chloride (1:250) is an excellent application and is to be
thoroughly applied. Where flies cannot be excluded from the
stalls the wound may be covered by antiseptic (sublimate, iodo-
form, boric acid) gauze.

The stable should be cleaned and whitewashed, and the floor
covered with freshly burned quicklime, with or without chloride
of lime. Pallin flames the surface of the woodwork and then
applies sublimate solution. Mud floors have litter burned over
them and are then removed to a depth of six inches, and filled in
with fresh earth.

The horses of an infected stable or stud are suspected for six
months after the last case and cannot be taken to mingle with
other horses. By keeping them divided in small isolated groups
(50-100), animals may be taken from a group after six months
complete immunity, but should be kept under careful scrutiny
for six months longer.

Infected pastures may be burned over in the dry season,
pastured for one year with sheep or hogs, or subjected to a rota-
tion of cultivated crops.



RABIES AND HYDROPHOBIA.

Synonyms. Definition : Acute, infectious, cerebral disease, of domestic
and wild carnivora, shown by intellectual, emotional, and aggressive nervous
disorder, and extreme nervous excitability. Animals susceptible : canine
and feline animals, biting animals and those bitten, of all warm blooded
kinds ; receptivity greatest in carnivora. Geographical distribution : where
population is most dense, trade and movement most active—north temper-
ate zone. Australia, Tasmania, New Zealand, Azores, St. Helena immune—
protected by quarantine. Islands in Elbe, places with enforced muzzling.
Causes : contagion : inoculation ; rutting ; skunk bites; absence of flowing
robes (men, children). Virulent matters: saliva, bronchial mucus, flesh,
blood (not in sheep?), milk, (in advanced stages), nerve tissue. Morbific
agent particulate ; filtered liquid noninfecting : blastomyces, bacillus, found
but not uniformly : claims of brain symptons from each. Viability ; saliva
virulent for 11 days; brain 3 weeks at 32° to 63° F., for months aseptic and
in contact with carbon dioxide ; water 20 to 38 days; body in grave 44 days;
virulence lost by drying in thin layer yet kennels remain long infecting;
glycerine preserves; robbed of virulence by iodine, citric acid, bromine,
chlorine, sulphurous and mineral acid and cupric sulphate. Bites of men
effective to 50 per cent., protection by clothes, wool, flow of blood, cleaning
of teeth by succession of bites. Infection by licking, sneezing, coughing,
inhaling, feeding. Incubation 15 to 60 days in dog, 20 to 45 days in horse,
14 to 60 days in sheep, swine and cattle, 14 to 64 days in man. Prolonged
cases doubtful. Symptoms in dogs : change in disposition, more amiable
or morose, dull, apathetic, excitable, unwonted silence or howling, restless,
depraved appetite, swallowing small objects, searching, tearing sticks or
clothes, licking cold stone or genital organs, hiding in dark corner, dull
expression, irritation where bitten, hoarse voice, rabid howl, eyes follow
unreal objects, snaps at them, listens for unreal sounds, irritability, fury
when threatened with stick or shown another dog, bites without growl,
bears master’s blow in silence, eyes red, fixed, pupils dilated, squinting,
lonely wandering, biting, swimming rivers ; restless excitement alternates
with torpor and seclusion, slouching gait when worn out ; in paralytic form ;
weakness, paresis, pals)y of lower jaw, hind limbs, body, dull, prostrate,
apathetic ; in lethargic form ; no fury nor paralysis, but profound prostra-
tion and apathy, no coaxing, threat, punishment not even another dog will
rouse. Paralytic and apathetic forms wind up the furious; cases with in-
termittent attacks, Diagnosis: by marked change of disposition or habit,
voice, appetite, any hyperasthesia, strabismus, watching or snapping at
unreal objects, taciturnity, fury in presence of other dog or stranger, snap-
ping, biting without giving voice, fury when threatened with stick, open
mouth without disposition t> paw it, lack of muscular coordination, paresis,
paralysis. Distinction from lactation ansemia, bone in palate or throat,
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dislocation of maxilla, stomato pharyngitis, cutaneous hyperasthesia,
pharyngeal anthrax, epilepsy, pentastoma, cysticercus, filaria immitis,
nematodes, and teenise, auricular acariasis. Symptoms in cafs : changed
voice, depraved appetite, hiding, restlessness, irritability, bites, acratches,
man or dog. Symptoms in solipeds: trembling, hyperasthesia, easily
startled, ears and eyes alert, dilated flashing pupils, roused by dog or
stranger, attacks with teeth and heels, mischievous, pawing, kicking, roll-
ing, rising, straining to urinate or defecate, neighing, snifling, snorting,
everting upper lip, grinding teeth, biting, stiffness or impaired control of
limbs, generative excitement, spasms, paralysis, hyperthermia, perspiration.
Symptoms in cattle : irritability, restlessness, alert head, ears, eyes, squint-
ing, dilated pupils, loud bellowing, lashing tail, or docility, yet pursues a
dog, using horns, heels, (exceptionally teeth), stamps, paws, has genital
excitement, anorexia, spasms, weakness, paraplegia. Symptoms in sheep
and goat : hyperemsthesia, irritability, genital excitement, fury in presence
of dog, stamps, butts, paws, snorts, bleats, grinds teeth, becomes paretic,
and paraplegic. Symptoms in camels and deer: camels show furious and
paralytic forms, biting and snorting; deer have hypercesthesia merging
into paralysis. Symptoms in swine : extreme irritability, restlessness, start
at slightest cause or none, tremors, squealing, jerking, grinding teeth,
clenching jaws, bite especially a dog, or not, weakness, lethargy, paralysis.
Symptoms in rabbits and Guiuea pigs; may be furious, more often para-
lytic. Symptoms in birds: restlessness, ruffling of feathers, pecking or
striking man or dog, or at phantom, palsy. Symptoms in wild carnivora :
lose fear of man, approach and attack him, are furious and later paralytic.
Skunks bite slyly. Symptoms in man : irritable cicatrix, anxiety, sighing,
tremor, insomnia, bad dreams, fever, thirst, spasms of throat when seeing,
hearing or taking liquids, dyspr cea, retching, vomiting, spasms, roused by
noise, squinting, dilated pupils, mental delusions, reticence, taciturnity,
suspicion, mania, exhaustion, paresis, paralysis. Lyssophobia, its detection
and cure,

Synonyms. Canine madness; Rabidus Canis; Lyssa; Lytta;
Cynolyssa. )

Definition. Rabies is an acute, infectious disease, affecting
the cerebral and medullary nervous centres and characterized by
intellectual, emotional, aggressive and other nervous disorders
and by extreme reflex excitability.

Animals susceptible. 'While the disease is seen most frequently
in the canine races (dogs, wolves, foxes and jackals), and in the
cat family (cat, lion), it is liable to spread widely among animals
that use the teeth as weapons of offense, and such as they can
readily attack. When inoculated, all warm blooded animalscon-
tract the disease. ‘Thus the carnivora and omnivora (dog, wolf,
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fox, hyena, jackal, cat, lion, badger, and skunk and, to a less
extent, the pig and horse) may become active propagators of the
infection, which may spread widely among their herbivorous vic-
tims (cattle, sheep, goats, deer, rats, mice, chickens and pigeons)
through their bites. Man suffers mainly through the attacks of
dogs, cats and, in certain localities, wolves or skunks, but he is
also liable to become infected from handling rabid domestic
herbivora. Different genera differ in susceptibility, the recep-
tivity being apparently greatest in the carnivora.

Geographical Distribution. Rabies is confined to no country
nor climate but it attains its greatest prevalence in the north tem-
perate zone, where there is the densest population and where
activity of travel favors the propagation of infection. The facility
for inoculation is the one determining cause, thus the islands of
Australia, Tasmania, New Zealand, the Azores and St. Helena
have never suffered and the first three exclude the disease by
rigid inspection and quarantine. During the Hamburg epizodtic
of 1852-53, the islands in the Elbe escaped though both banks
were ravaged. Again, where the muzzling of all dogs has been
rigidly enforced, as in many German cities and districts the dis-
ease has been practically extirpated.

Etiology. Long before the days of pathological bacteriology
rabies was recognized by veterinarians as a disease due to infec-
tion alone. Its absence from the various countries above named,
and from South and West Africa, its rapid propagation in other
countries (La Plata, Malta, Hong Kong) into which it had been
introduced for the first time, and its restriction and disappearance
wherever muzzling had been strictly carried out, had practically
settled this question. The development of the disease in animals
which had been experimentally inoculated was no less significant
of this truth.

Other alleged causes are based on secondary factors that favor
inoculation. The alleged evil influence of the hot season (dog
days) is accounted for by the period of ru#fing of the dog which
occurs in spring, and brings together troops of jealous dogs fol-
lowing individual bitches and fighting for their favors. This
gives a great impetus to the propagation of the disease which
accordingly becomes more prevalent during succeeding months.
The statistics of Bouley show, however, that the season of its
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greatest prevalence in France is March, April and May, that it
subsides slowly up to midwinter and increases again in spring.
Boudin’s statistics show the greatest number of cases in man
toward midsummer which is explained by the long period of
incubation after bites sustained in the spring, but also because
clothing is lighter in summer and infection more likely to reach
the skin, and because the heat of the weather tends to cause
hyperthermia and encrease susceptibility.

The large preponderance of male dogs among the victims of
rabies (7 : 1) has led to the theory that sex predisposes, but the
explanation is rather that the male bite each other in their
jealousy while they respect the female, the object of their sexual
passion. In inoculated cases, males, females, and castrated con-
tract the affection indifferently and with equal readiness.

The skunk is found to be infected in certain localities, and it
has been claimed that the affection is native to this animal, and
that the form differs from that which prevails in the dog, but the
restriction of the disease to sharply circumscribed areas in
Michigan and Kansas, while skunks elsewhere show no such
malignant quality, demonstrates that this is but an accidental
infection of the family of the Mephitis in a given locality.

Men and children suffer in far greater numbers than women,
the difference being mainly due to the protection furnished the
female by the flowing skirt, though also in part because of the
more frequent contact of men with dogs. )

" Virulent Matters. In 1813 Gruner and Count Salm demon-
strated the virulent properties of the saliva of the rabid dog.
This has been many times repeated, though as shown by Pasteur,
Raynaud, and others, inoculations with saliva often kill in one or
two days by reason of the presence of other infected germs, or
suppuration ensues and destroys the rabific virus so that often-
times not more than one in four develops rabies. Galtier suc-
ceeded in inoculating 3 rabbits, 1 dog and 1 sheep with the juice
expressed from the salivary glands, and Nocard, Leclainche and
Peuch have found this to be very virulent. Paul Bert found the
bronchial mucus virulent. Rabies has been frequently conveyed
by consuming the bodies of rabid animals, yet Peuch and Galtier
have failed to convey infection by the flesh. Eckel and Lafosse
successfully inoculated the blood of goat to sheep, of man