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2 Veterinary Medicine.,

Special Pathology on the contrary is confined to a particular
disease and not only elucidates the causes, phenomena and results
of such disease, but seeks to do this in such a way as to differentiate
this malady from all others however closely related to it. Thus
inflammation of a bone is known under the general name of
osteitis, this may be due to a great variety of different causes, and
each would have its own special pathology. The osteitis of
simple mechanical injury is essentially different from the osteitis
of rheumatism, of purulent infection, of tuberculosis, of actino-
mycosis. So with the inflammations of every other tissue. Each
may suffer from a variety of inflammations, springing from dif-
ferent causes, attended with characteristically unlike tissue
changes and tending to different issues, and every one of these
formis has therefore its own special pathology.

General Pathology may bz said to deal with typical disease
processes to a large extent irrespective of the individual disease
in which they may appear, while Special Pathology deals with
the morbid phenomena which distinguishes the individual malady
from all other diseases however closely allied to it.

Pathological (Morbid) Anatomy deals with structural
changes, the cause, the accompaniment or result of disease.
These morbid changes are microscopic or macroscopic. Both con-
stitute morbid anatomy, but the microscopic alterations come
under the special name of morbid (pathological) histology.

Pathological Chemistry is that branch of pathology which
treats of chemical changes produced by disease in the blood,
lymph, tissues, secretions and excretions. It demands a previous
knowledge of the condition of these tissues and fluids in health,
in the particular genus of animal and under the same dietary and
environment. Physiological Chemistry is therefore an essential
prerequisite to pathological chemistry, just as anatomy, physi-
ology and histology are indispensable to the appreciation of path-
ology and morbid anatomy.

Disease is an injurious deviation from the normal function or
structure. The morbid process resulting in disease is usually in
the nature of a modification of the normal or physiogical condi-
tion, so that it is often difficult to set the exact limits of health
and disease. What is a purely physiological process under given
conditions, would be distinctly pathological under others. The






4 Veterinary Medicine.

balance of all the bodily functions, and any interference with
such mutual exercise or balance may be said to constitute dis-
ease. But as health passes into disease by insensible gradations,
there is of necessity an extensive borderland which often cannot
be allotted to one condition or the other, but which must often be
left a disputed territory.

Again certain animal constitutions are innately strong and ro-
bust, while others are weak and feeble, yet the delicacy of the
latter cannot be set down as actual disease, and by maintaining a
due balance between the functions, a fair measure of health and
even long life may be secured.

Death as the result of disease may be either partial or somatic.

Partial or local death may be molecilar as in ulceration, or
it may affect an organ or part of an organ, as in necrosis, spha-
celus, or sloughing. Somatic death is a loss of vitality of the
entire body and is manifested by a complete cessation of the bod-
ily functions, including that of nutrition. Usually the arrest be-
gins with one of the great vital processes, in advance of the oth-
ers, and thus in different cases, we have death beginning at the
heart, at the lungs, and at the brain.

Death from syncope or fainting, begins at the heart, which
loses its irritability or contractility, or is seized with a tonic
spasm. If there has been lack of contractility, the heart is
found after death in a flabby. soft condition, and quite frequently
filled with blood. If heart-spasm, it is contracted, firm, and
empty or nearly so. Syncope may result from severe nervous
shock (emotional), from the electric current, from insolation, or
from heart sedatives like chloroform, or nicotine. It may, how-
ever be but the culmination of a gradually advancing debility,
from exhausting disecases, from fatty degeneration of the cardiac
muscles, or from starvation, or ansemia. Again the exhaustion
coming from profuse hsemorrhage, or from violent over-exertion
is a cause of fatal syncope.

In death beginning atthe lungs (apncea, asphyxia, or suffo-
cation), the blood failing to receive oxygen and to give up its
carbon dioxide is unable to maintain the various functions of the
body and the arrest of the other vital processes speedily follows.
The arrest of the respiratory process may occur from nervous
shock, but more commonly it results from choking, strangula-
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ing disease like measles, cowpox or anthrax is rarely attacked a
second time. Again predisposition may be due to environment
as when we find herds in damp and exposed localities gbnoxious
to rheumatism, and horses in dark mines exposed to specific oph-
thalmia. It may be the result of food as when the flesh-fed fox
or rat resists anthrax and the farina-fed one falls a ready victim.
Age may predispose, early youth being remarkably susceptible to
parasitism and bacteridian infection, and old age to fractures and
degenerations. .Sex is inevitably a cause of limitation of disease
as the females and males can only suffer from disease of their
respective sexual organs. Again of diseases common to both
sexes certain nervous and digestive disorders are common in con-
nection with gestation, and certain calculous diseases in connec-
tion with the long and narrow urethra of the male. Tempera-
ment has a marked influence, thus the sanguinous or nervous
race-horse or hound shows a marked predisposition to diseases of
the heart, lungs and brain, and to a sthenic type of inflammation
and fever, while the heavy lymphatic draught-horse has a pro-
clivity to diseases of the lymphatics and skin. JIdiosyncrasy is
closely allied to temperament, but the condition may be less
manifest, ‘and the peculiarity is only recognized by the results, as
when a man is poisoned by sound fish or raspberries. Debility
whether from deficiency or poor quality of food, onthe one hand,
or from overwork, filth, dampness or disease on the other must
be looked upon as strongly predisposing to certain diseases, such
as tuberculosis and glanders. Alethora which charges the blood
and tissues in a different way with effete organic products, lays
the system especially open to certain diseases like black quarter
in young cattle, and parturition fever in cows. Disease of one
organ often predisposes another organ through interdependence
of function, as when torpid or congested liver leads to portal and
intestinal congestion, diseased teeth to digestive disorder, im-
perfect heematosis to kidney trouble ; in other cases blood clots or
bacteria from one pathological centre may be arrested in the bléod
vessels of a distant organ and start new foci of disease (embol-
ism, metastasis); in still other cases the impairment of the
healthy function in one organ acts injuriously on another, as
when emphysema or other disease of the lungs forces the blood
back upon the heart causing dilation with atrophy of the walls.
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under a hot sun and with no breszz suffer extensively from in-
solation, the tempezrature of their bodies rising to 110° to 112°
Fah. and even higher. C(Cold is equally potent. With a temper-
ature below zero Fah., the iron bit will freeze th2 baccal mucous
membrane, and cause extensive erosion of the mouth. The cold
of salted snow or ice will freezz the= feet, causing sloughing of the
skin above and around the coronet and shedding of the hoofs, and
predisposing to fatal septic infection of the wounds. On the system
at large, cold causes retrocession of the blood upon the internal
organs, and endangers the occurrence of acute disease in any
structure which is already debilitated or otherwise susceptible,
The nervous effect of the chilling of the skin is often the unbal-
ancing factor which sways the scale in favor of disease, which the
system was able to resist until this disturbing element was intro-
duced. ‘The sudden chill from passing out of the warm barn into
the frosty air, from plunging into icy water, from standing in cold
rain or sleet, from standing in a draught of cold air especially
when perspiring, is a fruitful source of many diseases. In the
cow, lying with the udder on a cold stone may bz the starting
point of mammitis. The effect of sudden chill is well exemplified
in the great prevalence of discases of the respiratory organs at the
change of the seasons in spring and autumn when the vicissitudes
of temperature are greatest, and the system unprepared by habit,
to bezar the sudden change. Again it must bz noted that expos-
ure to cold has a tendency to cause disintegration and solution of
the red blood globules, and that certain animals are especially
susceptible to this influence. Thhe condition of the atmosphere is
often a direct cause of diseasz as when charged with offensive or
irritating gases, the result of decomposition of organic matter,
with sewer or cesspool emanations, with delsterions gases from
chemical works, telluric sources, or fires. A low state of health,
a local irritation in some part of the air passages, or even a speedy
asphyxia may be the outcomz of such atmospheric conditions.
Again the presence of solid particles of a more or less irritant,
septic or infecting kind prove the starting point of various
diseases. The stone cutters’ phthisis, and the sand granule
ophthalmia are familiar examples of the irritant, which often acts
through the dust of the highway. Of the infecting particles we
have the germs of cattle lung plague, of infective ophthalmias,
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organic debris, are the natural homes of various pathogenic
microbes, such as those of ague, anthrax, milk sickness, actino-
mycosis and yellow fever. Well drained sandy or gravelly soils
are usually healthy, unless they contain a great excess of decom-
posing organic matter. Again soils with an excess of alkaline er
other mineral matter may prove deleterious, and those on the
magnesian limestone often harbor the poison of goitre, and cretin-
1sm, and favor the occurrence of urinary calculus. Faulty food
and feeding in the domestic animals are chargeable with many
diseases. Stock often fall off in condition, in the hands of one
feeder, when the same food given with regularity and judgment
by a more careful feeder would keep them in the highest health.
Hay and grain which is musty and filled with ervptogams and
their products, are common causes of disorder of the stomach, the
kidneys, the nervous system or of general nutrition. Smut and
ergot at certain stages of their growth or grown under given con-
ditions cause nervous disorders, abortions, and gangrene of the
extremity. A long list of vegetable poisons may mix with
fodders, and animal poisons with the food of the Carnivora. A
number of standard fodders may be poisonous at certain stages of
growth, as partially ripened perennial rye grass, millet, Hun-
garian grass, vetches, etc. Wafer and deprivation of waler are
fertile causes of illness. Ruminants cannot chew the cud when
deprived of water, hence impaction of the first and even of the
third stomach with fermentations, tympany and other disorders.
Horses suffer more from a full drink of water after a feed of
grain, the unchanged albuminoids being carried on into the in-
testines, and both gastric and intestinal indigestion induced.
Sheep suffer fatal fermentations after drinking the alkaline water
of the Plains: cattle have diarrhcea and dysentery from seleni-
tions, or from stagnant and putrid water ; and the water from the
dolomite is the usual channel of the goitre poison. Certain germs
like the plasmodia of malaria, and comma bacillus have their
natural home in impure water, and others like anthrax bacillus
survive in the mud and silt at the bottom of wells, ponds, and
rivers and enter the system in the water. Compulsory restin a
stall often induces torpor of liver and bowels, general muscular
debility, and fatty degeneration especially of the liver and heart,
A few months of the swill feed, hot atmosphere and absolute rest
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The terms enthetic, zymotic, and contagious best express
modern views of the nature of these maladies. The term infec-
tious when usad to express a gaseous or otherwise intangible
(unorganized) body, or influence transmitted through the air,
necessarily excludes the particulate, living, self-propogating germ
upon which the transmissibility of the disease depends. A chem-
ical, electrical, or other body or influence generated outside the
animal body, cannot well be conceived of as reproducing itself
within the animal body but must act like any other ectogenous poi-
son, according to the size of the dose and the frequency of its ex-
hibition. This might create an enzeofic disease but would lack all
the qualities of a contagious affection since it could not spread
from a victim when taken elsewhere and turned among animals
which would prove equally susceptible if placed within the infect-
ing area. Suppose on the other hand we apply the term infections
to diseases in which the levity of the particulate living germ al-
lows of its being inhaled into the body of the susceptible animal,
the case becomes one of simple mediate contagion, the air acting
as the intermediate bearer.

The term zymotic conveys a clear idea of the method of in-
crease of the disease germ in the body by the ordinary process of
generation. The old doctrine of fermentation by a continuous
change, due to contact with dead fermenting matter, as an inflam-
mable body continues to burn by contact with the incandescent
portion, has been definitely disproved by the investigations of
Pasteur and others, and today we must recognize that every fer-
mentation is the result of the propogation and vital activity of
living organisms. This does not ignore that the chemical prod-
ucts or enzymes which are constructed by the vital activity of the
microbes, will dissolve or transform organic matter, but in the
absence of the microbe no such enzyme can reproduce nor mul-
tiply itself and its action must therefore be exactly limited by its
amount. The living germ itself is therefore the one effective fac-
tor, by which the contagious disease may be maintained and
propagated. In its turn the living germ can only come from a
pre-existing living germ. To the scientist of today the doctrine
of spontaneous generation isa thing of the past and the aphorism
omnis ovum ex ove is dominant. The argument drawn from the
saccharizing of starch in the germinating seed by the operation of






MEDICAL DIAGNOSIS.

Means of diagnosis. Usual health of the subject. History of the attack.
Objective symptoms, interlependent disease, fever, diseases that may be
confounded, subsidiary disease, diagnostic signs, organ involved, patholog-

ical test injections, course of disease, sporadic or zymotic, result of treat-
ment,

Diagnosis is the determination of the seat and nature of a given
disease and its distinction from other morbid conditions. Its im-
portance to the practitioner cannot be overestimated as it occu-
pies the pivotal position between causes, nature, morbid phenom-
ena, and symptoms on the one hand, and prognosis, prevention,
and treatment on the other. Unless the conclusions are sound as
to causes, nature, lesions, and symptoms, there can be no certain
diagnosis, and without a correct diagnosis, prognosis, prevention,
and treatment can have no intelligent or scientific basis. The
practitioner who finds a dropsical condition and who is satisfied to
pronounce it dropsy and institute treatment is abusing his trust.
He must find whether this dropsy results from disease of the kid-
neys, heart, blood-vessels, lymphatics, liver, lungs, bowels, or the
structures in which it is shown ; whether it is due to parasites or
imperfect sanguification or to other morbid conditions, before he
dare prescribe treatment and predict results. Soin every other
affection ; the failure to make a correct diagnosis opens to the
practitioner many doors of error, and he is happy indeed if he
can escape the injuring of his patient.

In seeking a sound diagnosis we must attend to the following
among other indications :

1st. The habitual state of health of the subject. The genus,
breed, age, environment, habits, (pet dog, watch dog, hound,
sheep-dog, ox, bull, cow, milch cow, sheep in the field or
housed, pig in pen or at large, diet, regimen, water, race horse,
draught horse, work, exposure, etc.) as well as the personal
equation of temperament, idiosyncrasy, heredity, etc., must all
be carefully considered.

2d. ‘The history of the present illness as to its apparent cause,
mode of invasion, duration and progress.

3d. The objective symptoms by which it is manifested. All
that can be ascertained in the way of symptomatology, local and






SYMPTOMATOLOGY. SEMEIOLOGY.

Definition. Symptom. Sign. Constitutional symptoms—local, object-
ive, subjective, direct —idiopathic, indirect —symptomatic, premonitory.
Anamnesis. Position. DMovements. Decubitus. Acute. Chronic. Fe-
ver. Sthenic. Asthenic. State of limbs, muzzle, nose, snout, palmar-
pad, hoof, bill, digits, mouth. Thermometry. Normal temperature, in
doors, in field, at work, in hot season, in nervous subject, in thirst, in
youth--age, starvation, plethura, cold, sleep, rest, stimulants, suppressed
perspiration, eliminants, antipyretics. Fever temperature, morning, even-
ing, transient elevation, persistent rise, sudden fall--collapse, crisis. Fatal
elevation. Rise during defervescence. Pulse., Respiration. Skin, star-
ing coat, pallor, coldness, dryness, harshness, mellowness, pliancy, hide-
bound, yolk, clapped wool, scurfy, lesions, itchiness, tenderness, loss of
hair, emphysema, anasarca, sweat, sebum. FExpression, life, dullness,
paralysis, dropsy, jaundiced, eye, discolorations, photophobia, amaurosis,
pinched face. Nasal mucosa, red, violet, etc., nodules, polypi, osseous dis-
ease, pentastoma, cestrus, discharge from teeth—sinuses—actimomycosis—
tumors. State of the bowels, kidneys, nervous system.

The usual basis of diagnosis must be a clear and intelligent
observation of the symptoms of disease. A symplom is an ap-
preciable evidence of disease. A sympfom however may indicate
illness, without affording the means of diagnosis, while the term
sign is often used for a pathognomonic symptom—one by which
the disease can be identified. Used in this sense a sigz#z may be
said to be a diagnostic symptom.

1. Constitutional Symptoms are such as affect the entire
system, like a rise of body temperature, or a shivering fit.

2. Local Symptoms are confined to a definite area as red-
ness, tenderness, swelling, ulceration.

3. Objective Symptoms include all that can be recognized
by the senses of the observer. These alone are available in deal-
ing with the lower animals.

4. Subjective Symptoms can only be felt by the patient
himself, as pain, giddiness, cold, heat, blindness, numbness.
Such symptoms are therefore only obtainable from the human
patient who can tell how he feels. In the lower animals they
can only he matter of inference, thus pain may be inferred from
lameness or wincing on pressure, and giddiness from unsteady
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pulsory abstinence or enforced retention of some secretion? If
a female is she pregnant ? :

Having exhausted this method, using such lines of inquiry as
promise good results in the particular case, the veterinarian is
prepared to bring his own powers of observation to bear more
directly.

Position and movements will often furnish valuable data.
The /orse which lies on his ribs, stands obstinately in chest
diseases, or whenever there is much interference with breathing.
The ruminants and carnivora on the other hand which lie on
their smooth or padded sternum, can breath with comfort in this
position and only stand up persistently in the worst cases. The
habit of standing day and night is also characteristic of anchylosed
back or loins in the solipede. Roached back may be natural, or
the result of overwork and slight sprains or injuries of the loins,
of anchylosis, of intestinal or renal inflammation, or of certain
injuries to the limbs. The extension of the head on the neck
may suggest sore throat, chest disease, tumors around the throat,
abscess (fistula) of the pole, sprain or spasm of the extensors of
the neck, disease of the axoido-atloid joint, tetamus, or cervical
rheumatism. Dropping of head and neck might suggest paresis,
mechanical injury to the levator muscles or cervical ligament, ex-
treme debility, or prostration from a profoundly depressing fever or
poisoning. Inability or indisposition to back, might indicate
sprain or fracture of the back, anchylosis, laceration of the sub-
lumbar muscles, paresis, cerebral or spinal inflammation, soften-
ing or other lesion, tetanus, laminitis, dislocated patella and
certain other affections. Swaying or unsteadiness in walking
or turning would similarly suggest sprain or fracture of the back,
paresis and other nervous and locomotor injuries. The soli-
pede with peritonitis arches the back and draws the hind feet
- forward under the belly, with impacted colon or obstruction to
urination he will often stretch with fore limbs advanced and
hind limbs retracted. The mode of decubitus may be significant.
With peritonitis, enteritis, metritis or acute nephritis or hepatitis
the solipede lies down slowly and with caution : with spasmodic
colic he throws himself down as if reckless of possible injury.
Lying well up on the costal cartilages and side of the breast bone
suggests a slight affection of the air passages; lying on the side,
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After posture, the general or constitutional disorder may claim
attention. Is the illness acute or chronic? Is fever present?
Has the animal had a rigor? Does the coat stare in patches
(along the spine) or generally? Is there perspiration? Is there
full, clear, somewhat congested eye (sthenic) or drooping lids
over a dull brownish sclerotic (asthenic). Are the lower parts of
the limbs and other extremities cold, and the roots of the horns
or ears hot? Is there significant heat and dryness of the muzzle
(ox), nose (dog), snout (pig), palmar-pad (carnivora), hoof
(solidungala, bisulcates), bill and digits (birds)? Has the mouth
the hot burning feeling of fever? Finally is the temperature as
indicated by the thermometer abnormally high? To estimate this
with any degree of certainty one must be well acquainted with the
normal temperature.

Normal temperature., As taken indoors under ordinary con-
ditions, the normal temperature taken in the rectum may be:
fowl, 107°—110° F. ; swine, 103°—106° F. ; goat and sheep, 103°
—104° F. ; ox, 100°—102° F. ; dog, 99°—100° F. ; horse, g9°—
99.6° F. Ranging in the fields, at work, or on forcing or stimu-
lating feeding, it may be 1° higher than when at rest indoors. A
whole herd may be raised 2° by a three miles drive in warm
weather. In our summer heats a rise of 1° is common. In ner-
~ vous animals any change in management may raise the tempera-
ture, for example, 1° to 2° after failure to water at the usual time,
or from retaining the milk in the udder when the milker had been
changed. VYoung animals are normally .5° to 1° warmer than old
ones though more sensitive to the action of cold. Half starved
animals, when put on abundant and nutritious food may have a
rise of 1° or more. Females in heat, in advanced pregnancy and
at the time of parturition are usually 1° to 3° above the natural
temperature. Among the agencies lowering temperature are :
cold, (1° to 2°) ; sleep, (1° to 2°) ; rest; starvation ; alcoholic
and other circulatory stimulants which fill the cutaneous capillaries
and thereby cool the whole mass of blood ; suppression of insen-
sible perspiration (retention of waste matters) as by varnishing
the skin which lowers thetemperature to 25° ; purgatives and di-
uretics (1°) ; certain drugs like antipyrin, acetanilid, etc., which
act on the heat producing centres and retard metabolic changes.

Temperature in disease, Comparative temperatures should
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Respirations. The morbid activity or inactivity of the respi-
ration, its modified rythm, the pathological significance of the al-
tered breathing sounds and of the superadded sounds, the indica-
tions furnished by percussion, palpation, mensuration, succussion,
sneezing, snorting, yvawning, cough, moan, grunt, stertor, dis-
charge, etc., afford material of inestimable value to the diagnosti-
cian, See under diseases of the chest.

Skin Symptoms. The erection of the hair of carnivora in
rage or fear implies a profound nervous disturbance, and a simi-
lar erection (staring coat) in the larger herbivora especially, im-
plies a corresponding nervous disorder, due however to a different
cause. The pallor and coldness of (white) skin and extremities
the retrocession of blood toward the internal organs, the contrac-
tion of the involuntary muscles of the hair bulbs, the sense of
cold, and the actual shivering all come from the fundamental
nervous disorder.. The loss of lustre and gloss in the hair and
the dryness, rigidity and mobility (mellowness) of the skin im-
ply lack of nutrition. The mellow feeling of the skin under the
pressure of the finger, soft and yielding by reason of the lax
connection tissue and fatty layer in the thrifty animal, is in
marked contrast with the dry, hard, tough, unyielding hide
firmly adherent to the parts beneath (hidebound), which denotes
the unhealthy or unthrifty animal, or from the thin, attenuated,
mobile, bloodless skin of the debilitated subject, the victim of
lung, liver, or intestinal worms. In sheep in parallel conditions
there is a lack of ypeolk in the wool, which is dry, lustreless and
brittle and often flattened (clapped) on the skin. In fowls ruf-
fling of the plumage indicates the nervous disorder and chill.
The skin may be scurfy in conditions of low health or in con-
nection with the presence of vegetable or animal parasites. Ring-
worm has excessive scurf, and tends usually to a circular form,
and to complete shedding of the hair from the spots. The hairs
split up before dropping. In acariasis there may be scurf, scab,
abrasion and sore of many kinds, but the outlin® is not neces-
sarily circular, nor strictly limited, isolated hairs remain even on
the bare patches, and itching is extreme as shown by the move-
ment of the body and especially of the lips or foot when the part
is scratched.

The hair may be freely shed during convalescence from debili-
tating diseases, a condition that must not be confounded with
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The facial muscles may be flaccid and devoid of expression in
palsy, and prostrating diseases; they may be firm, giving the
bright, intelligent look of health; or they may be painfully
drawn in the agonized expression of spasmodic colic or enteritis.

Nasal Mucosa. The pituita is bright red in sthenic fevers,
simple acute coryza, strangles, laryngitis and inflammation of the
larger bronchia. It assumes a violet hue in capillary bronchitis,
pulmonary congestion, glanders, and pztechial fever. Petechize
appear in the last named affection, and in a numbar of bacteridian
diseases, such as anthrax, swine plague, hog-cholera, the red
fever of swine ete. ; a yellow tinge in shown in jaundice. Millet
like or pealike nodules, or elevated patches, and ulcers show in
glanders and may be felt by the fingers. In cattle hard millet-
like nodules appear in a chronic coryza with hypertrophy of the
mucosa. The orifice of the lachrymo-nasal duct, seen in the
horse on the floor of the chamber at the friction of the mucosa
with the skin of the false nostril and in ass and mule on the
outer ala near the upper commissure, is sometimes plugged with
inspissated mucus. Among other lesions of the nasal chamber
may be named polypi—soft and calcareous,—thickening and ob-
struction in purpura hezemorrhagica, osteoporosis and hypertrophy
of bone, and parasites—pentastoma denticulata (in the horse and
dog), and the larva of the oestrus (in sheep and buffalo). Dis-
ease of the upper molars and abscess of the fronto-maxillary sinus
may be manifested by swelling beneath and on the inner side of
the eye, feetid discharge from the nose, and obstruction of the air
current. Dullness on percussion will show the filling of the
sinuses. 'These conditions must be carefully differentiated from
actinomycosis, sarcoma and other morbid growths in the same
situation.

Costiveness with fecetor and lack of the normal color in the
stools may suggest liver forpor or inflammation, while fatty stools
may suggest pancreatic disease. The uneasy movements of colic,
should lead to a careful investigation of the chylo-poietic organs
(see digestive organs). Weakness of the hind parts, tenderness
of the loins, and altered condition of the urinary discharge should
demand a close enquiry into the state of the kidneys and bladder.
Satyriasis or nymphomania would suggest disease of the gener-
ative organs or the nerve centres that preside over them. The
same is true of impotence, sterility and abhortion.






PROGNOSIS.

Definition. Demands on the veterinarian, the guestion of economy.
Basis of Prognosis. Cause of the illness, internal or external, vital or non-
vital organ, enzootic, fatigue, infection, in one or two symmetrical vital
organs, regular or irregular in its course, persistence, relapse, complications,
effect of treatment, appetite, temperature, pulse, breathing, youth, age, de-
bility, previous disease, breeding, climate, season.

Prognosis is a more complicated question for the veterinarian
than for the physician, 'The latter must pronounce on the
malady, whether it is likely to follow a regular or irregular
course, whether it will last short or long, whether it will be
curable or incurable, and if curable whether recovery would
be complete or partial. For the veterinarian there is in ad-
dition the question of economy. The veterinary patient is,
as a rule, of value, only if he can be rendered sound, and a
partial recovery may be even worse than a fatal result, since the
subject remains as a ruinous charge on his owner. The veterin-
arian must pronounce on the prompt and perfect curability of the
case, on the outlay that will be requisite for treatment, on the de-
preciation which will be entailed on the patient, and whether, in
certain lesions that do not harm the carcase, it would not he more
judicious to butcher the subject. The physician is expected to
do the best he can for life and health, and even a very imperfect
recovery brings him a mead of gratitude. The veterinarian on
the other hand must be an expert not only on disease, but on
animal values, and if his treatment, however skillful it may be,
results only in the prolonging of the life of an useless animal,
the owner may charge him with imposing upon him an unneces-
sary outlay. The soundest judgment and highest skill are often
necessary to secure the interests of an employer in such circum-
stances. In certain cases the recommendation to destroy is of
much more value to the employer than the most skillful, and par-
tially effective, curative treatment. On this basis, the reputation
of a skillful man may be securely built. He can deceive no one
if his prediction of recovery is not justified, while if he advises
destruction and the patient recovers, he is at once discredited.












THERAPEUTICS. TREATMENT.

Definition. Mechanical and Medicinal Therapeutics. Adaptation to each
case of disease.

The ultimate object of all medicine is to prevent disease or
when it cannot be prevented, to cure, The term therapeutics
covers all measures applied with curative object. Therapeutics
are naturally divided into Mechanical and Medicinal. To me-
chanical therapeutics pertains the whole domain of surgery. Me-
dicinal therapeutics has to do especially with internal medicine.
Each of them, however, encroaches more or less on the other.
Modern surgery is essentially aseptic or antiseptic, and antisepsis
is secured by medicinal agents. In medicine when cups are ap-
plied we adopt an essentially mechanical treatment. Both meth-
ods then must remain open to physician and surgeon. Another
and no less important branch of treatment which is open to phys-
ician and surgeon alike is diet and general hygiene. The same
care must be given to the usz of these in the treatment of disease
as in its prevention, and in many cases a judicious use of these
may almost entirely obviate the necessity for medicine.

It would be useless to enter here into the subject of therapeu-
tics. Suffice it to say that the choice of a system and of individ-
ual agents must be determined by the particular conditions of the
case, its cause, and nature, the strength, vigor, and genus of the
patient, the organ involved, the extent and stage of the disease,
the existence of a relapse, or complication, and all other circum-
stances that would affect the action of the remedy. Specific state-
ments must be made with the several diseases.

32.
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cutting of a sympathetic trunk, that of the abdomen, for example,
which leads to active congestion of the abdominal viscera, or the
section of the cervical sympathetic which leads to watering of the
eye, sweating, congestion, and scabbing on the corresponding
half of the face. 3d, by reflex irritation through the sensory
nerves, as in congestion through friction, heat or cold to the skin,
or that resulting from excessive use of an organ such as the
mammary gland. 4th, by causes acting directly through the
brain as in emotional blushing or the facial congestion of violent
rage.

Physiologically we see the operation of this nervous control in
the congestion of the gums during dentition, of the salivary glands
during mastication, of the stomach and bowels during digestion,
of the womb during gestation, of the mammse at parturition, and
of erectile organs in copulation.

Medicinal agents act in the same way, opium or alcohol pro-
ducing active dilatation, and belladonna and ergot causing active
contraction of the arterial walls.

Bacteridian poisons act in the same way, tuberculin and a num-
ber of others causing active dilatation,

The obstruction of one artery by thrombus, tumor, or ligature,
causes increased tension in the collateral branches coming off just
above and an active congestion in the parts to which these are
distributed. While this is directly due to increased local pres-
sure, it is also an instance of the lack of balance between the blood
pressure and the resistance of the vascular walls. In this case
there isincrease of pressure, in the other a diminished resistance.

If there is a superficial anaemia, as from cold or chill, there is of
necessity, an internal hypera nia. This contributes to the pro-
duction of internal congestions and inflammations, though the
seat of election of such inflammation is usually determined by the
nervous sympathy between the part chilled and the deeper organ
affected.

Another cause of congestion is the lessening of pressure by the
parts surrounding the vessel. Thus in cupping, there is prompt
cutaneous congestion, and a similar result occurs in pericardium,
pleura, or peritoneum on the withdrawal of the liquid of hydro-
pericardium, hydro-thorax or ascites.

Another cause of congestion is found in hypertrophy of the






36 Veterinary Medicine.

blood from the right heart ; disease of the right heart allowing a
reflux of blood into the veins; or pressure by tumors or other-
wise on the great or small venous trunks. If in the heart or
lungs the whole systemic venous system becomes the seat of pas-
sive congestion ; if in a single venous trunk then only the parts
the venous radicles of which are tributary to this, We find ex-
amples of this in phlebitis, in compression by the swellings of
strangles, in the result of a bandage or ligature tied round a limb
at some distance from its extremity, and in the compression of
the iliac veins by a gravid womb.

2d. Diminished force of the blood current in the veins, as from
old age or great debility and especially from weakness of the
heart’s action. Also from disease of the arterial coats which im-
pairs their tonicity. The force being too weak to force the blood
actively through the capillaries and veins, it becomes unduly
charged with carbon dioxide and other products of tissue waste,
so that nutrition suffers and the walls of the capillaries lose their
vital force. This condition is aggravated in the hind limbs by
the distance from the heart, and the dependent position, and in
decubitus by the compression of the vessels of the limbs. Also
by injuries to the vaso-motor nerve supply as cedema appeared
in the hind limb after tying of the femoral vein in animals the
abdominal sympathetic of which had been cut, but not in animals
in which this nerve was left in its normal condition (Ranvier),

3d. Gravitation in weak states of the circulation must be looked
upon as a cause of venous congestion. This is seen in the ex-
amples of hypostatic congestion and cedema seen in the lungs and
other internal organs in low conditions and in the advanced stages
of debilitating diseases, and in certain cases of stocking of the
limbs in horses.

4th. Valvular insufficiency of the left heart and tumors or
aneurisms interfering with circulation through the aorta, cause
passive congestion of the pulmonary veins and cedema of the lung.

sth. Tumors and diseases of the liver determine passive con-
gestion of the portal system and ascites,

6th. Passive congestion is very liable to take place in an organ
the functions of which are impaired as in a paralyzed part. In
this the hypersemia may start in the capillaries and extend to the
veins or even to the arteries.
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As a matter of fact inflammation, occurring as it does in very
different tissues, wvascular and nonvascular, fibrous, cellular,
parenchymatous, etc., and in connection with a great variety of
irritants, must be held to include a large group of morbid pro-
cesses, bearing to each other a strong family relationship and re-
semblance, and yet differing in many important details. FEach
irritant (heat, cold, electricity, chemical irritant, incised, punec-
tured, lacerated or contused wound, rupture, fracture, foreign
body, parasite, microbe, toxin, etc.,) has its own special charac-
ter and mode of irritation ; each tissue has its own special method
of succumbing or reacting and its own amount of blood supply ;
and each system and organ has its own native or acquired power
of resistance and reaction.

Inflammation agrees with active hypergemia in the tendency to
dilation of the vesselsand an increased flow of blood to the part or
if the irritated part is nonvascular like the cornea or articular
cartilage, then to the parts adjacent. It differs, however, in the
more active cell proliferation, and in the nature of the liquid
transudation which is richer in albumen fibrine, cells and phos-
phates.  Abstractly the inflamed part retains very active vital
processes, trophic and exudative, but these, are largely changed
from the normal and are, it is claimed, perverted, yet they pre-
side over the processes of cell growth and decay, the removal of
injured or useless tissue, and later, over the building up of new
material, and repair of loss. Active hyperzemia on the other
hand is mainly a circulatory disorder, and when it advances so as
to determine changes in the cells and tissues it is held to have
merged into inflammation.

The term inflammation (from inflammo, I set on fire), is sugges-
tive of the local heat of the inflamed part, just as fever (febris)
indicates an elevation of the temperature of the body at large.
Celsius enumerated the features of robor, calor, dolor and tumor
(redness, heat, pain and swelling) which have come down to our
own time as at least suggestive of inflammation. But any diag-
nosis, based on these alone, would be today woefully inadequate.
Redness occurs in the transient blush, heat in the febrile state,
though no inflammation can be recognized, pain is present in
neuralgic and other nervous affections, and swelling in dropsy and
tumor. On the other hand redness is entirely absent, for a time,
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grayish color and a loss of its normal translucencv. The cells of
the affected organs are seen under the microscope to be filled with
small albuminous granules which may be so abundant as to com-
pletely conceal the cell structure. The granules are insoluble in
ether, but disappear under acetic acid. This condition of the
cells is often associated with the exudative forms of inflammation.

Cell Proliferation and Change. In the nonvascular organ
attacked by inflammation the multiplication of tissue cells and
their resumption of amceboid movements is a constant phenome-
non. Virchow insisted on the fundamental relation of the cell to
the morbid process, and Goodsir and Redfern showed the rapid
increase of the cells of articular cartilage in attacks of arthritis.
There is first a sensible increase of the nucleus of the cartilage
cell which shows a more extended and deeper staining in carmine
or aniline ; then by a special method of division (karyokinesis)
the cell and nucleus divide in two; by a similar process these
divide in four and so on in regular order. Meanwhile the carti-
laginous substance becomes softened and finally dissolves and dis-
appears, leaving in the place a mass of closely aggregated cells,

In the nonvascular transparent cornea, the membrane of Des-
cemet, the epithelium of ssrous membranes and in the epidermis
a similar cell multiplication occurs, also in the lateral cartilages of
the horse’s foot.

To follow the indirect cell division by karvokinesis, we must
note the cell as a semi-solid mass, formed of protoplasm and
nucleus, each having as its framework a network of exceedingly
fine inter-crossing filaments, much finer in the nucleus than in
the cell protoplasm. The nuclear filaments stain with hzematoxy-
lon and safranin and are called chromatfin threads. The inter-
vening non-staining material is ackromatine. ‘The nucleus has a
membraneous envelope in two layers, of which the inner only
stains. When about to divide two poles are formed in the cell
protoplasm opposite to each other and near the nucleus the fila-
ments concentrating to the poles. The chromatin threads in the
nucleus thicken, become convoluted, split and multiply, and draw
into their substance the chromatin layer of the envelope. Next
the chromatin threads form long loops directed toward an achro-
matine centre or pole like a star, and this is followed by the pro-
gressive division of the star-shaped mass into two equal parts,
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existence of stigmata (openings) in the vascular walls (Arnold),
in the effect of the blood pressure within the inflamed vessels,
in softening of the vascular walls and, in the contractility of the
leucocyte which is strongly attracted by the pressure of certain
bacteria and other irritants (chemiotaxis). The migrated leuco-
cyte assumes in the tissues the same habit as the altered tissue
nucleus. It multiplies rapidly, assists in the solution and removal
of the inflamed tissue, contests the ground with infective microbes
(phagocytosis), and subserves the purposeof assisting in building
up new tissue, or of degenerations,

Red Cells. The red blood globules follow the active current
in the centre of the blood vessel, vet a few of these also become
adherent to the softened walls and pass through them (diapede-
sis). When stasis of blood takes place in the wvessels, they be-
come packed more closely with red globules which then pass out-
ward into the tissues in much larger numbers.

Changes in innervation. As shown under hyperzmia the
vaso-motor system of nerves exerts a potent influence on the circu-
lation and is largely instrumental in bringing about circulatory
disorders. The increase in the number and force of the contrac-
tions of the heart, and the rigid contraction of the walls of the
. arteries proceeding to an inflamed part, are distinctly the result of
a reflex nervous action. ‘The implication of the second eye when
one has been violently inflamed from a mechanical injury is
another example of this kind. The loss of power of the vaso-mo-
tor nerves is however even more characteristic. Experimentally
the cutting of the cervical sympathetic or crushing of the superior
cervical ganglion causes congestion and finally inflammation of
the structures on that side of the head ; the crushing of the semi-
lunar ganglion similarly affects the abdominal wviscera ; and the
cutting of the pelvic plexus, the structures of the hind leg. The
contraction and dilatation of the inflamed capillaries is largely
a nervous phenomenon. A certain number of irritants, like
warm water, mustard, or ammonia cause contraction followed by
dilatation of the capillaries, while others like dilute mineral acids,
alkalies, chloroform, or sodium chloride and sugar in concen-
trated solution produce dilatation at once. Some poisons act vari-
ously on different parts, eucalyptol causing dilatation of the arteries
and contraction of the veins, while corrosive sublimate causes con-
traction of the arteries and dilatation of the veins.
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roused to more rapid and often more forcible contractions, which
modify the pulse both in number and rythm. 12. The circulating
blood is found to have received a great increase in the fibrine for-
mers, the fibrine in the shed blood amounting to 6, 8, or 10 parts
per 1ooo in place of 3 parts as is normal. The contraction of
this causes a depression on the surface of the clot. 13. The red
globules become viscous and adhere together by their flat surfaces :
to form rolls, which precipitate much more rapidly than single
globules and leave the coagulated blood with a straw-colored up-
per stratum (buffy coat). 14. Increase of waste products, urea,
uric acid, hippuric acid, ete.

Other changes in the blood are alleged, like lessening of the al-
bumen, as balancing the increase of fibrine, and lipsemia, but
the constancy of these in all cases of inflammation is uncertain.

By way of comment and explanation of the above changesin the
circulation the following may be advanced : The primary con-
traction of the capillaries is by no means a necessary condition of
inflammation, and contractions and dilatations within certain lim-
its occur in health and as a purely physiological act. The dilata-
tion of the capillaries and the increased flow of blood to the part
are related to each other as in part cause and effect, yet both are
due to a reflex act from the seat of irritation which inhibits con-
traction in the capillaries and determines a more rigid contraction
in the walls of the arteries running to the part. A rigid inelastic
vessel of the same calibre and under the same pressure transmits
more liquid than the one with elastic walls. The movement of
the white globules to the walls of the vessel depends in part on
their levity, light bodies passing into the outer slow moving layer,
which is less dense, from the central stream where the force and
density are greater. The epithelial cells of the intima undergo
cloudy swelling and are often detached, allowing the readier mi-
gration of the globules through the openings of the lymphatics
and the softened and friable walls. When the capillaries are
blocked the pressure necessarily increases on the arterial side, fa-
voring laceration of the friable walls and the escape of minute
masses of blood. The formation of the buffy coatis characteristic
of the normal equine blood ; in inflammation it becomes more
abundant. In the other genera a buffy coat apart from inflamma-
tion mayv be shown in: (a) ansemia or oligocythaemia in which
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flammation, so they are important factors in procuring an abun-
dant emigration of leucocytes. Some of the most fatal of micro-
bian diseases, like fowl cholera, repel leucocytes, and the benefit
of their defensive work is to a large extent lost. The toxins of
the chemiotactic microbe filtered from the bacteria exert the same
influence as the living bacteria, as shown by Gabritchevski, Mas-
sart and Bordet.

But chemiotaxis may be exerted from within the bloodvessel as
well as from without. Bouchard, Massart and Bordet have shown
that a tube containing a culture of bacillus pyocyanus, introduced
beneath the skin of a rabbit attracts in a few hours a great num-
bar of leucocytes. But if, immediately after its introduction, ten
cubic centimetres of a sterilized culture of the same bacillus are
injected into a vein, very few leucocytes enter the tube inserted
under the skin. The chemiotaxis seems to operate in this case
from within the blood, and the desires of the leucocytes are satis-
fied without leaving the vessel. It would seem that in such cases
the migration and protective work of the leucocytes is best ex-
erted at the outset of the illness and before the toxic products
have been poured into the blood in any quantity, whereas in the
advanced stages when the blood is charged with ptomaines and
toxins migration and phagocytosis would be likely to be limited
and ineffective. The same consideration would forbid the use of
drugs that check migration in all cases of attacks by microbes for
which leucocytes have a positive chemiotaxis.

Phagocytosis is the act by which the leucocytes englobe and
dissolve the invading microbe. By its amceboid movement the
leucocyte flows around, and envelopes the microbe for which it has
a positive chemiotaxis, and then begins the struggle of vitality
between the two living germs. If the poison (leucomaine anti-
toxin,) and digestive ferment (enzyme) of the leucocytes are
more deadly to the invading germ, than its ptomaines, toxins and
enzymes are to the leucocyte, the white cell comes off the victor,
and recovery takes place, but if the converse obtains the triumph
is on the side of the microbe. As a rule much depends on the
more or less deadly nature of the products of the invading mi-
crobe, on the numbers of the germ, the rapidity of its prolifera-
tion, and the consequent amount of its toxic products thrown into
the system, on the one hand : And on the other the potency of
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the liquid parts of the blood, as takes place in dropsy, but it is to
a large extent a selective process determined apparently by the
condition of the capillary walls, and the nature of the inflamma-
tion is stated according to the character of the exudate. The
dropsical effusion contains little albumen, fibrine or cell forms,
and does not coagulate. The inflammation exudate contains
abundance of fibrine, cells and other solids and coagulates spon-
taneously in contact with inflamed tissue, or when removed from
the body, by reason of the transforming leucocytes. Inflamma-
tory exudate usually contains 6 to 8 per cent. of solids whereas
the normal canine lymph contains 4 to 6. The egxudate varies
not only in different inflammations, but in successive stages of
the same inflammation. The exudate may be mucous, serous,
fibrinous or heemorrhagic.

Mucous Exudate., In inflammation on a mucous or synovial
surface the inflammatory exudation, mingled with the more or
less altered secretion of the mucous glands, and the epithelial cells
and leucocytes forms a viscid fluid, rich in mucin, and character-
izing the mucous or catarrhal inflammation. The nature of the
discharge varies greatly, the serous character predominating at
the start of the inflammation, and a thick, opaque creamy or semi-
solid muco-purulent material appearing as the dissase advances.
It contains filaments of precipitated mucin insoluble in acetic
acid or alcohol and cells in all stages of change from the exuda-
tion leucocyte and mucous cell to the pus corpuscle, the latter be-
ing characterized by its bipartite or tripartite nucleus rendered vis-
ible by contact with weak acetic acid.

Serous Exudate. This consists of the liquid elements of the
blood with only a limited amount of fibrine formers and conse-
quently little tendency to clot firmly. The presence of fibrinogen
however serves to distinguish it from the liquid of mechanical
dropsy, as does also the greater quantity of cells and nuclei of
common salt and phosphates. It is usually straw colored in
mass, but is sometimes slightly opalescent by reason of the num-
bers of cells and floating filaments of fibrine. Serous exudations
take place in the early stages of inflammations (as in catarrh) and
in inflammations of serous membranes (pleura, peritoneum,
joints), in strong, vigorous subjects. They constitute the liquid
contents of blisters whether raised by medicinal irritants, chafing,
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Blood Exudations. In all inflammations there is some mi-
gration of blood globules (red as well as white) but seldom in
quantity sufficient tostain the tissues materially. Minute ruptures
of the capillary vessels are not uncommon, with punctiform clots
in the tissues, but extensive escape of blood is mainly seen in
penetrating or contused wounds of the loose, subcutaneous con-
nective tissue, and in infective inflammations (anthrax, Rinder-
pest, swine plague, petechial fever, malignant catarrh, snake-
bites) with destruction of blood globules or extreme changes in
the walls of the capillaries. Newly formed vessels in friable neo-
plasm are subject to blood effusions. In acute inflammations of
serous membranes the exudate is usually of a dark port wine hue
at first. In such cases it may pass in succession through all the
stages of dark red, brick red, yellow, reddish, and chocolate color,
before becoming milky and finally transpareut.

Croupous Exudate. Croupous inflammation usually occurs on
or near a mucous surface and is characterized by an exudation
consisting mainly of fibrinous material entangling white cells,
epithelium, a few pus corpuscles and some form of bacteria. In
true diphtheria of children this is the Loffler bacillus, in the pseudo-
diphtheria, attending on scarlatina, etc., it is streptococcus pyoge-
nus, in the diphtheria of calves it is bacillus diphtherize vitulorum,
and in that of chickens and pigeons it is the bacillus diphtheriz col-
umbarum (Loffler). Pseudomembranous inflammations therefore
constitute a group agreeing in the nature of the exudate but
differing essentially in the cause. This difference in the cause
has a most material effect on the course and gravity of the disease.
One form like true diphtheria in man not only extends into the
tissues, and tends to necrotic changes, but also poisons the nerve
centres by the toxic materials absorbed inducing troublesome
paralysis, while another like croup of children establishes a vio-
lent but essentially superficial disease and when that recovers it
leaves no ulterior ill effects elsewhere.

A Chyliform exudate has been noted in peritonitis in the dog
the milky whiteness being due to fatty granules.

RESULTS AND PRODUCTS OF INFLAMMATION.

As nearly all inflammations have significant exudations it is
well to follow these in their subsequent progress through reab-
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ogenes—and rod forms—ZBacillus pyogenes). These or other bac-
teria are found in the pus of acute abscesses, and when absent in
chronic abscesses are to be considered as having perished since
the abscess was recent and active. Inoculation of a rabbit with
an excess of the pus of an acute abscess produces general puru-
lent infection (pyzemia) and early death ; from a medium dose an
abscess is produced ; while from a small dose there is no effect
whatever. In the latter case the bacteria are overcome and de-
voured by the abundance of vitally potent white blood-globules
and tissue cells, This pus-forming action of these bacteria ex-
plains the great difference in results in wounds exposed to the air
and thosein the interior of the body and far removed from air and
its floating bacteria. A broken bone, with no wound in the skin
and little injury to parts around the fracture, is readily repaired
without any formation of pus, if merely kept still and immova-
ble; whereas a broken bone, continuous with a wound through
the skin, always tends to form pus or bacome otherwise infected,
and is extremely dangerous even to life. The tendency of every
open sore is to form pus on its surface but this may be arrested
and avoided by preventing the access of germs, or by a free
use of disinfectants and a covering which shall arrest and filter
out the germs. Similarly in an abscess, evacuation followed by
the injection of disinfectants, without the formation of any per-
ceptible permanent opening to the outer air, will put a stop to the
pus-formation. The subjection of an inflamed part to the control
of these pus-forming bacteria is dependent on the lowered vitality
and power of resistance of the inflamed tissues, and of the white
cells of their circulating blood. Healthy parts can successfully
resist them, though they are constantly present in surrounding
air and on objects, but in this as in all other cases, of bacterial
infection, so soon as the tissue is injured, inflamed and lowered
in its power of vital resistance, the pyogenic bacteria assail it suc-
cessfully. Hence, too, the more abundant exudations of lymph,
the centres of which are farthest removed from the healthy tissues
and from nourishment, are the most prone to suppuration. That
the germs can make their way to such deep-seated exudations in
the substance of solid tissues is to be accounted for by their grad-
ual advance through the inflamed and weakened structures from
the adjacent skin or mucous membrane, or in some instances by
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tion has subsided, constituting an #ndolent or cold abscess. When
the imprisoned pus is inclosed by thick fibrous or resistant tissues
at all points but one, it will make its way along the narrow pas-
sage of yielding tissue, but as the resulting outlet is constricted,
long, and tortuous, the contents cannot readily escape through it
nor the walls of the abscess contract so as to expel the confined
pus, and the latter goes on forming and discharging through the
narrow outlet for months or years. This is a fisfula or sinus.

Healing by Adhesion or First Intention. When a clean-
cut wound has the blood staunched and its lips brought together
without exposure to the air (or contact with pyogenic germs),
they adhere at once and heal without pus or almost any apprecia-
ble formation of new tissue. Here the lymph thrown out on the
cut surfaces agglutinates them, and the cells, multiplying, form a
thin layer of embryonic tissue which gradually develops into a
fibrous structure and repairs the breach without any perceptible
scar,

Healing by Second Intention. Granulation. When a
wound has caused destruction of tissue, or when a simple incision
is left exposed to the air, the-breach is filled up by new tissue
through the process known as granulation. Thesuperficial layer
of lymph thrown out on the raw surface becomes oxidized and
degenerates into pus, while the deeper layers become solid, fibril-
lated, the seat of cell-growth, and are finally transformed into a
fibrous structure. New blood-vessels form in loops in the devel-
oping lymph and constitute the bright-red granulation-points
which cover the raw surface. The fibrous tissue into which the
lymph is transformed undergoes gradual contraction in develop-
ment, and thus, day by day, the edges of the adjacent healthy
skin are drawn in, so as to cover the wound more or less per-
fectly, and a slight scar only is left when healing has been
accomplished.

Granule Corpuscles and Masses. This is another de-
generative transformation in lymph and, is seen mainly in in-
flamed glands and brain and lung-tissue. The cells found in the
exuded lymph are made up of granules {4455 inch in diameter,
and besides these, large, irregularly shaped masses of granules
are extended along the capillary blood-vessels. After the lymph
has coagulated these granular masses soften and liquefy prelimi-
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these parts fail to develop naturally and to build up good tissue ;
they become fatty, die, and together with the tissue in which
they lie, break down and pass off as a pulpy débris. Thus the
sore constantly deepens and widens, or at least refuses to contract
and heal. It is usually the result of bacterial infection.

Gangrene or death of a part is another effect of inflammation.
It results usually from the cutting off of the blood-supply through
the obstruction of the blood-vessels ; by the pressure of excessive
exudation in unyielding structures, as in bone, or under the hoof ;
by implication of the inner coats of the blood-vessels in the in-
flammation, when the contained blood will clot and obstruct
them ; or by blocking with the blood-clots that have been formed
at a distance and washed on in the blood-current to be arrested
when they reach vessels too small to admit them. Like suppura-
tion, gangrene is associated with and often caused by a bacterial
growth. The dead mass remains as an irritant, and is slowly
separated by the formation around it of embryonal tissue, granu-
lations and pus. A second form is molecular gangrene, in which
the cells and minute elements of the tissue die, and are cast off,
leading to phagedenic (eating, extending) sores, as noted above
under Ulceration. When gangrene occurs on an exposed surface,
that may be altered from the normal color into shades of yellow,
brown, green, red, or black, according to the amount of blood and
the stage of decomposition, and may be cut without pain, if the
subjacent parts are not pressed upon ; it may be soft, may pit on
pressure, may crackle under the hand from the evolved gases of
decomposition, and may be covered with blisters ( phlyclene) with
red, grumous liquid contents (moisf gangrene) ; again, it may be
white, as after freezing, or it may be dark-colored, dry, and
horny, as from ergotism (dry gangrene),

s
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scribed inflammation is at first productive of no fever, and it is
only when it gains a certain extent that the nerves and nutrition
are disordered so as to bring about a feverish condition.

Premonitory Symptoms. These usually last but a few hours
and are often entirely absent or unnoticed. ‘There is a lack of
the customary vigor and spirit, an indisposition to exertion, a loss
of clearness and vivacity of the eye, a manifest dullness, with
hanging of the head, and frequent shifting of the limbs as if
fatigued. Appetite is less sharp and ruminants chew the cud less
heartily or persistently.

Cold Stage. These are soon succeeded by the ckill, rigor, or
shivering jit, in which the hair, especially that along the back,
stands erect (staring coat), the skin is cold and adherent to the
structures beneath (hidebound), the extremities (legs, tail, ears,
horns, nose) are cold, and the frame is agitated with slight tremors,
or even a shivering so violent that a wooden floor or building is
made to rattle. The back is arched, the legs brought nearer togeth-
er (crouching), the mouth is cool and clammy, the breathing hur-
ried, the pulse weak, and it may be rapid, but with a hard beat,
the bowels costive, and the urine higher colored than natural.
The temperature of the interior of the body, taken by a thermo-
meter in the rectum, is already found above the normal, the ex-
cessive destruction of tissue having begun, and the blood driven
from the cooler surface, and accumulating in the hot interior, at
once favors tissue-change and maintains the extra heat thereby
produced. In cattle the end of the tail is soft and flaccid from
this stage onward. The c/d stage lasts a few minutes, or one or
two days in different cases.

ot Stage. 'The hot stage appears as a reaction from the chill,
the contraction in the minute vessels of the skin giving place to
dilatation, so that the whole surface, including the extremities,
becomes hot and burning, but still dry and parched. The burn-
ing is especially noticeable in the more vascular parts, like the
roots of the horns and ears, the muzzle or snout, the mouth, the
hoofs, the bare parts of the paws in carnivora, and the mammze
(udder) in suckling animals. The mucous membranes lining the
nose and mouth become hot and red, the breathing freer, but not
less rapid, the pulse softer but accelerated, appetite (and rumina-
tion) greatly impaired or lost, thirst great, costiveness increased,
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a regular course. The fyphoid condition is that state in which an
animal system, already greatly weakened by a severe disease, and
perhaps further prostrated by a specific disease-poison, is subject-
ed to a species of poisoning by the retained chemical products of
the waste of the tissues. _

Types of Fever. These are as characteristic as the types of in-
flammation, and of the same kind. The sfrong type of fever
which attends on an acute inflammation in an otherwise healthy
vigorous system, is spoken of as a kigh or inflammatory fever.
The weak type which occurs in a broken down or debilitated sys-
tem, or in connection with the action of a specific disease germ,
or with the saturation of the system by waste chemical products
is known as low, fyphoid (better fyphous), or adynamic fever.
That form which persists in the utterly debilitated system, where
the power of assimulation is practically lost, is known as /kectic,

TREATMENT OF INFLAMMATION AND FEVER.

Treatment will be guided very largely by the type of the at-
tendant fever. If that is of a high type, with a hard, full, rapid
pulse, bright red mucous membranes, a clear eye, and well sus-
tained strength in a strong, vigorous animal, what is known as
antiphlogistic (depleting, depressing) treatment is admissible at
the outset. But in many cases with a low type of fever, a weak,
rapid pulse, pallid, yellow, or livid mucous membranes, a coated
tongue, a dull or sunken eye, much depression and prostration,
swaying on the limbs in walking, pendant head, ears, eyelids and
lips, and varying and irregular temperature of the limbs, etc.,
such measures are forbidden from the first, and tonics and stimu-
lants are demanded from the outset. Between the two extremes
there are many grades, which demand a judiciously adjusted in-
termediate treatment. The general principles only of each char-
acteristic form of treatment can be here formulated, it being un-
derstood that no two cases can be most advantageously treated in
precisely the same way, but that according to its special grade
each case will demand its own specific management applied ac-
cording to the skill of the physician..

Regimen. An antiphlogistic diet will consist in a moderate or
very sparing amount of non-stimulating food of easy digestion

P
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at all, the blood should be drawn from a large orifice, in a full
stream, to secure the desired depressant effect with the smallest
loss of blood, and the patient should bz kept especially quiet and
apart from all excitement which would tend to counteract the
sedative action,

Local bleeding is more extensively applicable than general, as
it usually effects the same purpose without the permanently weak-
ening effect. It acts in two ways, first, by emptying and con-
tracting the vessels in the skin over the inflamed organ, it solicits
a sympathetic contraction of the capillary vessels in that organ
itself, and thus inaugurates a progress toward recovery ; and
szcond, by so much as it draws blood to the surface it diminishes
the blood-pressure on the deeper inflamed organ, and affords a
better opportunity for the restoration of the healthy circulation
and function. ILocal bleeding may be practiced by simple scarifi-
cation or leeches, or batter, by cupping with or without scarifica-
tion. To apply leeches, the skin must first be shaved. To cup,
it must at least be greased. As a cup, an ordinary large drink-
ing-glass may be used, the air contained in it being driven out by
a lighted taper, and then the taper being withdrawn, the mouth
of the cup is instantly and accurately applied on the skin and
held there, until, as it cools, it draws up the skin within it and
clings like a sucker. A number of these may be applied accord-
ing to the extent of the inflammation, and, if desired, they may
be removed, the part scarified, and the cup reapplied. The cup-
ping usually effects more than a mere local attraction of blood ;
it very commonly causes a free circulation in the whole skin, a
generally diffused warmth, and even perspiration. Thus we may
secure the derivation of blood from the inflamed part, the cooling
of a large mass of blood in the extensive cutaneous circulation,
the cooling of the entire system by the return of this blood inter-
nally, the elimination of injurious waste matters through the
skin, the lowering of the febrile heat and tension, and a better
functional activity of all the organs of the body.

Similar good results are obtained from all remedies that induce
surface warmth and vascularity and a free secretion from the skin.

Warm baths, for animals to which they can be applied, abstract
blood temporarily from the inflamed internal organs, diminish the
blood-pressure, and really cool the system, beside securing elimi-
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time, the parts rubbed dry and covered with a dry woolen blanket.
It may be repeated as often as the fever rises.

Diaphoretics., Bezsides these remedial methods of inducing a
revulsion and glow in the skin with perspiration, medicinal dia-
phoretics may be resorted to. Among these may be included
copious drinks and injections of warm waler, acetate of ammonia,
antimony, tpecacuan, or pilocarpin, or one of the sedatives, aconite
veratum, or opium, etc. Many a threatened acute inflammation
has been to a great extent cut short and nipped in the bud—the
stage of chill—by warm clothing, active hand-rubbing, and such
an apparently unscientific nauseant as tobacco,

When the preliminary stage has passed and the hot stage of the
fever has set in, cooling and eliminating agents are especially
called for.

Laxatives. In many cases, and especially in those with marked
constipation or bowels loaded with indigestible materials, a laxa-
tive is beneficial. For the horse, aloes, or, often better, sulphate
of soda, and for cattle or sheep, the latter, or Epsom salts, will at
once remove an irritant, cool the general system, draw off much
blood and nervous energy to the bowels, and secure a considerable
depletion and elimination from the intestines. For swine, dogs,
and cats castor-oil or salts may be used, and for fowls castor-oil.
If the mucous membranes are yellow, the tongue furred, and
feeces scanty, hard, and feetid, a dose of calomel (horse or ox,
one drachm ; sheep or pig, one scruple; dog, three grains ;
chicken, one-half grain) with tartar emetic (horse or ox, two
drachms ; sheep, twenty grains; swine, one-half grain; dog,
one-fourth grain; chicken, one-eighth grain) may be given and
followed in ten hours by one of the laxatives named above.

Diuretics. In the absence of any manifest disorder of the di-
gestive organs, the laxative may be omitted and refrigerant diur-
etics resorted to, Acetate of ammonia or potassa, nitre, tartrate
of potassa, carbonates of potassa or soda, may be used along with
sedatives.

In cases of infectious disease with poisoning by ptomaines and
toxins the elimination of these by the bowels and kidneys is of the
greatest importance.

Sedatives, Of the sedatives, aconite, bromide of potasium, ver-
atrum, hyoscyamus, or chloral hydrate may be used according to
the special indications.
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fever has subsided, and there remains merely some debility with
a remnant of the inflammatory exudation to be removed or
organized into tissue, or when an abscess has developed and burst,
the tonics must be even more freely given, the mineral acids may
even give place to preparations of iron or cod-liver oil, and the
diet must be made increasingly liberal. But throughout the
whole progress of the disease the bowels should be carefully
watched. Costiveness may quickly undo all that has been gained,
hence any indication of this should be met by laxative food
(boiled flaxseed, etc.), or, this failing, by injections or laxatives.
Similarly, if a freer action of the kidneys seems to be necessary
for elimination of waste matters or to reduce fever, diuretics
should be continuously kept up.

TREATMENT OF ADYNAMIC INFLAMMATION AND FEVER. In
treating low asthenic or adynamic inflammation all depression and
depletion is to be carefully avoided. Even /axafives must be em-
ployed with extreme caution. If absolutely necessary it is best to
give them in small (half) doses and supplement their action by
liberal injections of hot water. Elimination of waste matter from
the blood and system is still to be sought, but it must be by sfim-
ulating diuretics (sweet spirits of nitre, carbonate, acetate, or mu-
riate of ammonia, digitalis), and direct stimulants and fonics must
be given from the first (ammonia, wine, strong ale, whisky,
brandy, ether, gentian, calumba, nux vomica). For the horse
the following may serve as an example : Recipe: Sweet spirits
of nitre, four ounces; sulphuric ether, two ounces ; tincture of
gentian, ten ounces; digitalis, one dram. Mix. Dos: two
ounces in a pint of cool water four times a day. When there is
great debility and prostration ammoniacal and alcoholic stimulants
must be given freely, while if the fever heat rises very unduly
the cooling diuretics (citrate, tartrate, or acetate of potassa, or
nitre, etc.), and even sedatives (bromide of potassium, hydro-
bromic acid, chloral hydrate, salacin, salicylate of soda), must be
resorted to. If thereis any indication of a special depressing poi-
son in the system, or of the absorption of septic or other noxious
matter from a wound, antiseptics (hydrochloric acid, or salicylic
acid, sulphite of soda, quinia, or chlorate of potassa) may be ad-
vantageously added to the prescription.

In these cases of asthenic inflammation, as in the advanced and
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energy from the inflamed part, and later and still more beneficially
by securing in it a sympathetic healing process, like that set up
in the skin. It is further probable that the absorbed albuminoids,
which have been modified in the congested part often exercisea de-
cided effect on the inflamed tissue. In raw sores where inflam-
mation has been set up the granulations may become dropsical or
excessive, bulging beyond the adjacent skin as proud flesh. This
should be repressed by touching it gently with some mild caustic
(lunar caustic), so as to produce a thin, white film, and the re-
mote cause of the inflammation (often a local irritant) should be
sought and removed. In some unhealthy sores tending to exces-
sive granulation, the compound tincture of myrrh and aloes may
be applied daily with great benefit, When the granulations be-
come excessive they may be scraped down to the level of the
skin and then treated with an antiseptic (iodoform, boric acid,
acetanilid, aristol.

Blistering. In subacute and chronic inflammations and in
those acute forms in which the violence of the inflammatory
action has been already subdued by soothing measures, blisters
and other counter-irritants may be employed to counteract the
remaining inflammatory action. These act primarily by drawing
off blood and nervous energy from the inflamed organ to the
skin, and secondarily, by establishing a sympathetic healing pro-
cess in the diseased part, simultaneously with the work of recov-
ery in the skin, when the blister has spent its action. But if
apolied above a part which is still violently inflamed, there is apt
to bz serious aggravation, through this same sympathy
with the part suffering under the rising of the blister. In this
way great and irreparable injury is often done through the lauda-
tions of particular blisters for the cure of given diseases, without
any reference to the stage or grade of such disease. The value
of a blister depends far more on the time of its application than
on the ingredients of which it may be composed.

Firing. 'This acts in nearly the same manner as a blister, and
demands similar caution in its application. It is especially avail-
able in subacute and chronic diseases of the joints, bones, and
tendons, and may be made more or less severe according to the
nature and obstinacy of the disease. It is applied in points or in
lines at intervals of one-half to one inch, and penetrating one-







DISEASES OF THE RESPIRATORY ORGANS.

Importance of diseases of the respiratory organs—in horses and dogs.
Proclivity through over-exertion, through extent and delicacy of the mu-
cosa, through changes of temperature, through weather, through air pollu-
tion, through kind of diet, through change of latitude, through nervous
sympathy, through debilitation of the lung tissue, through suppression of
perspiration, through a high dew point, through bacteria and other germs,
through youth and change of habits.

These are among the most frequent and grave of all affections
of the domestic animals. They are especially important however
in the case of animals that depend on the soundness of their wind.
In horses and dogs accordingly any permanent injury to the or-
gans of respiration will seriously impair the value, not only be-
cause of the diminished usefulness of the affected animal, but also
because of the probable deterioration of their progeny. The
rapid paces demanded of these animals and the strain to which
the respiratory organs are subject are potent causes of respiratory
disorder. In all animals, however, the extent of the respiratory
surface and its extreme delicacy and tenuity especially predis-
pose it to disease. Hales estimates that the mucous membrane
covering all the air sacs and air cells is, in the calf, no less
than 250 square feet. As the chest of the horse is at least
double that of the calf, and as it contains much less connective
tissue, and is made up of minute air cells from +'5 — 5§y inch in
diameter and separated from each other by walls so attenuated
that the contained capillary blood-vessels are equally exposed to
the air on both sides, in two adjacent air cells, the estimate for
the average horse must be considerably above 500 square feet.
This membrane, incomparably the most delicate and susceptible
in the animal economy, is constantly in contact with the air inall
its variable conditions, and is necessarily aflected by these varia-
tions.

The severe changes of temperature are not without their influ-
ence on this sensitive membrane. If these changes are sudden,
as for example in our northern states where the temperature will
vary from 50° to 70° Fah., in a single day, the danger of injury
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acquired and the novel conditions of life cease to be injurious.
That this varied power of resistance is not confined to the higher
animals would appear from the experiments of W. Edwards on
cold blooded animals. He subjected them in winter and in sum-
mer respectively to a very low temperature and found that
whereas in summer their temperature declined 3° to 6° Cent., in
winter they had a greater resistance and barely declined #ths of
a degree.

The action of cold on the surface of the body often leads to
morbid states of the air passages as the result of nervous sympa-
thy. A beast is subjected to a keen cold wind, is attacked with
shivering, and inflammation of the chest supervenes. The result
is rendered more certain if the wind is associated with rain and
if the animal has been previously in a state of perspiration. A
neavy coat of hair, a profuse perspiration, and a cold draught
often combines effectively to produce respiratory disease.

It must be added that the chilling debilitates the nuclei of the
animal tissues, and lessens their power of resistance to noxious
influences. The excess of cold in the freezing of a part, is fol-
lowed by congestion and even violent inflammation with perhaps
sloughing after it has been thawed. The persistence of such
tissue debility is familiar to us all in the example of chillblains.
A less extreme application of cold affects the tissues and nuclei
less powerfully, but none the less surely. The increased liability
to disease of the chilled system is strikingly illustrated in the ex-
periment of Pasteur with anthrax. The chicken which had
proved refractory to an ordinary dose of anthrax virus, was
dipped in water at ordinary temperature until the heat of its body
was reduced, and then it fell an easy victim to the anthrax
bacillus. In the same way the person who recklessly exposes
himself to wet and chill falls a readyv victim to intermittent or
yellow fever from which he would otherwise have escaped. De-
bility from another cause, such as bruise or laceration, favors
deep-seated invasion by pus cocci, and a resulting abscess, from
which the patient would have remained free, but for such
traumatism.

But the effect of cold is not confined to the sympathy between
the skin and respiratory mucous membrane, nor the revulsion of
the blood toward internal organs, nor to the debilitating of the
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is most intense in close, unventilated stables, and manifestly
operates in both predisposing to and exciting those diseases of
the chest and other parts, so frequent in such places. Winds raise
and carry such germs, but also sooner rob them of virulence.
(See Zymotic Diseases). Susceptible, young animals, newly
housed, usually suffer the most severely from these injurious con-
ditions. Often in their case frequent, extreme and sudden
changes, and great atmospheric impurity, are combined with a
diet to which they have been hitherto altogcther unaccustomed,
In young horses there are superadded the exertions—too often
extreme—connected with training or work. There are the heats
and chills, the soaking perspiration and the frigid winds and rain,
the general exhaustion, but particularly the overwork of the
respiratory organs, each of itself calculated to superinduce disease.
Percivall justly remarks that among young horses, newly stabled
and put to work, the prevailing diseases are ‘‘catarrh, sore
throat, strangles, bronchitis, pneumonia and pleurisy.”” His
tables of the diseases attacking the horses of his own regiment
(1st Life Guards), are so instructive that I here reproduce them :

A TABLE (COMPILED FROM EXTRACTS FROM A “REGISTER OF SICK HORSES"
LIMITED TO A GIVEN PERIOD) SHOWING THE COMPARATIVE AGES AT
WHICH HORSES APPEAR MOST DISPOSED TO CERTAIN ORGANIC DISEASES,

£ No. 10
P!:Fi'e?ns‘ MNo. in b?i;mc Yearsand| No. 20

Under 5 | Theirsth| © 5,4 | Upwards |Yearsand Total.

Vears. | Y€ar. | pgnpder 1o but under| Upwards.|

20,
] | | ;

Diseaseof thelungs .| 170 | 50 | 20 50 10 300
Disease of the bowels., 10 | 20 | 4o 70 20 160
Disease of the brain . 4 | 2 5 14 2 27
Disease of the eyes . 30 i | 70 35 1 . R ARSEER

It will be seen that nearly one-half of the sicknesses, occurring
among the horses of the regiment, were chest diseases, and that
nearly three-fourths of these were in animals under five years
old, or in those newly purchased from the country.

‘The subjoined table shows the relative prevalence of discase in
different months of the year, deduced from the Register above
referred to :







DISEASES OF THE NOSE.

EPISTAXIS. BLEEDING FROM THE NOSE.

Epistaxis as a primary and secondary affection. Causes—mechanical,
over exertion, blood pressure, new formations, diseased mucosa, disease of
the nasal venous plexus, disease of heart or lungs, in blood diseases, in
hemorrhagic constitution, in bacteridian diseases of the respiratory organs.
Symptoms. Often one nostril, blood bright, red, clotted, sneezing, (not
retching, acid, nor cough). Treafment. Mechanical, astringent, cold,
plugging in solipedes and other animals : haemostatics.

As a primary affection this occurs more frequently in the horse
than in any other domestic animal, though as a symptomatic dis-
ease it is common in all farm animals.

Causes. 'The most common causes are mechanical injury of
the Schneiderian membrane, violent congestion of this membrane
during extraordinary excitement or exertions, as in coughing, in
a closely contested race, in a trying hunt, in drawing heavy
loads, especially if uphill and with a tight collar. It may coin-
cide with congestion of the brain acting to some extent as a vica-
rious discharge, or with the formation of new structures as poly-
pus, or cancer, in which, from the looseness and friability of their
texture, the vessels readily give way. The softened membrane is
equally liable to laceration or rupture during the progress of in-
flammation and particularly when fibrinous (croupous) exudations
arebzing detached. In all thesz cases animals of a strong, vigor-
ous constitution and with a full or plethoric habit are most liable
to be attacked. Various congestions of the mucosa in diseases of
the heart or lungs are additional causes. Disease or injury of
the cervical branch of the sympathetic nerve, and varicosity of the
pituitary venous plexus must be accepted as occasional causes.

Epistaxis is also met with in states of general weakness and
with deteriorated blood, as in anzemia, in the course of various
fevers and in those hemorrhagic constitutions in which the altered
blood appears to find an easy passage through the debilitated or
ruptured coats of the bloodvessels. Thus it is seen in the so-
called purpura hemorrhagica in the horse, in small-pox in sheep,
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and vigorous, and the changes of the coat in spring and autumn
prove strong predisposing causes. Nervous causes are potent in
causing engorgement of the erectile tissue covering the turbinated
bones, and local irritants, like septic dust, lime, ipecacuanha, pollen
of certain plants, smoke, and irritating fogs may precipitate it.
Iodine in large doses produces temporary catarrh. The weakness
of the mucosa from a previous attack predisposes to a second.
Occasionally the disease sweeps over a country, assuming the
form of an epizoofic when it may perhaps be preferably con-
sidered as a catarrhal fever, strangles or mild type of influenza,
which see.

Symptoms. In the milder forms of coryza the symptoms may
be almost exclusively local, consisting in redness and dryness of
the membrane lining the nose and sneezing, soon followed by the
bilateral discharge of a thin transparent watery liquid, succeeded
by a turbid flow (epithelial cells in excess) and after two or three
days by a thick, white, flocculent, puriform fluid (suppuration
diapedesis). With the supervention of the purulent discharge,
comes an abatement of the local inflammation and the freer the
discharge the greater usually is the relief obtained and the more
rapid the recovery. The eyes are usually red and watery and
sometimes the eyelids are swollen. This implies the continuity
of the inflammation through the lachrymo-nasal duct, and the
obstruction to the flow of tears into the nose.

When conséitutional disturbance exists a rough or staring coat
appears as one of the first symptoms, the sneezing is more vioclent,
the nasal mucous membrane is more reddened and swollen, the
eyes more dull, sunken and watery, the mouth hot and clammy,
the temperature of the body raised, the pulse more frequent and
having a sharper beat, the impulse of the heart may often be felt by
applying the hand to the chest just behind the left elbow, the ap-
petite is fastidious and the secretions of the bowels and kidneys are
diminished, the latter being denser and more highly colored, from
the absorption of irritating or infecting matters the glands under the
throat are swollen and the swelling of the mucous membrane may
be such as to impair breathing and even to threaten suffocation.
In severe cases in which the inflammation extends to the nasal
sinuses there is heat and tenderness over the forehead and the
pain and weight are manifested by the pendent head and the red
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be more assiduously steamed and linseed tea may advantageously
replace fresh water as a beverage. If there is much swelling and
tenderness of the glands a poultice should be applied to the
throat and between the jaws, and sulphur fumesas advised above,
or anodyne astringent insufflation powder may be resorted to.
Morphia chlorate two grains, bismuth nitrate, six drachms and
finely powdered gum arabic three drachms may be blown into the
nostril during inspiration, or the asiringent anodyne injection
advised below for chronic catarrh may be used. Cocaine spray
is often very helpful, or the same agent may be used in the liquid
form on cotton wool inserted in the nasal chamber. If this is
without effect a weak continuous current of electricity will cause
constriction and give prompt relief. It may be repeated every
few hours. In the absence of this the emanations from a weak
solution of ammonia or from carbonate of ammonia may be used.
In cases with excessive and persistent muco-purulent discharge,
with presumptive infection from outside sources, or in the young,
from the diseased maternal passages, insufflation with calomel,
painting with a two grains to the ounce solution of nitrate of
silver, or injection with some other germicide may be resorted to.

In case the fever is of a low type, liquor of the acetate of am-
monia (4 ozs.), sal-ammoniac (4 oz.), or even carbonate of am-
monia (4 oz.), may be given several times a day, with sweet
spirits of nitre (14 oz.) and tincture of gentian (1 oz.) Alco-
holie stimulants are often used. Inhalations of iodine and iodide
of potassium with ether and chloroform are often successful,
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stimulating and styptic effect on the mucous membrane and each
of these has been successfully used in such cases. Canfharides,
in five grain doses, have proved even more successful, (Vines,
Percivall). Sulphate of Copper in drachm doses in mucilage night
and morning has proved very efficient (Sewell, Percivall). Arsen-
tous Acid has been employed with still better results. The dose,
of five grains may be intimately mixed with a scruple of bicar-
bonate of soda and given daily in food.*

But the most efficient tonic in these cases is arseniate of
strychnia. Its good effects may be secured by combining with
the above mentioned powders of arsenious acid and bicarbonate
of soda, half a drachm of powdered nux vomica for each dose. |
These powders will usually be taken in food, and may be contin-
ued for a month, or until the discharge ceases.

In all cases the general health must be carefully attended to.
Keep the patient in a dry, clean, airy building without draughts
of cold air ; give moderate exercise in the open air; and good
grooming ; and allow nutritious food of mildly laxative properties,
—as occasional bran mashes and roots in winter and succulent
grasses in summer.

Local Applications. 'These are the most important remedial
measures and usually of themselves succeed in reéstablishing a
healthy condition.

The agents proving most useful are of an astringent nature and
in obstinate cases one may be substituted for another as the last
appears to lose its effect. Sulphate of Zinc or Sulphate of Copper
in the proportion of half a drachm of either to a quart of water,
may be used, or if there is much fcetor, a solution containing a
drachm each of carbolic acid and carbonate of potash in a quart of
water is to be preferred. In either case the addition of an ounce

—_— — ——— o

*In giving this agent, any redness or watering of the eyes, or colicy pain
should be carefully watched for, and when these premonitory symptoms of
poisoning are noticed the medicine should be at once suspended to be com-
menced a few days later in smaller doses.

T Whenever nux vomica or its alkaloids, strychnia or brucia, are given, in-
creased irritability and nervousness should be carefully watched for and
especially any involuntary twitching of the muscles. On their appearance
the agent must be suspended and commenced a few days later in half the
former doses.
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COLLECTION OF PUS IN THE NASAL SINUSES.

Nasal Sinuses, position, orifice, suppuration, symptoms, treatment, tonics,

astringents, antiseptics, trephining, significance of the feetor, mode of re-
covery.

In severe coryza the nasal sinuses become implicated as shown
by the intensity of the symptoms, the prostration, the hanging
head, and the heat and sometimes tenderness between the eyes
and immediately beneath them on the side of the upper jaw.
These sinuses are large spaces filled with air, situated between the
superficial and deep plates of the bones of the face and opening
into the nostrils by a narrow orifice in the upper part of the nasal
chambers. When pus is largely formed in these it fails to flow
out as rapidly as produced, parts with a portion of its liquid ele-
ments, increases in consistency and sometimes even undergoes de-
composition, so that the discharge from the nostril has a putrid
odor.

The most distinctive symptoms of this form of nasal gleet are
obtained by percussing the sinuses, and in those cases in particu-
lar in which the accumulation is confined to one side of the head,
the contrast between the two sides is unmistakable. By gently
tapping the forehead with the middle finger from one eye to the
other the flat solid sound on the diseased side is easily distinguished
from the clear drum-like resonance on the healthy one. By tap-
ping on the bone beneath each eye and just above the ridge on the
side of the upper jaw, the difference between the two sides will be
recognized in the same way. In some old-standing cases increas-
ed tenderness and slight bulging of the bones over the affected
sinuses are often superadded to the other symptoms. The eye on
the affected side is usually retracted so as to seem smaller,

Treatment. In some cases the use of tonics and astringent in-
jections as recommended for the treatment of ozena will prove suc-
cessful, but more usually it is needful to open and inject the si-
nuses.

For this the following articles are required : scissors, a knife,
forceps, a trephine or circular saw from half to three-fourths of an
inch in diameter and a whalebone or metallic prob.

Q0







ABSCESS OF THE FALSE NOSTRIL OR TURBINATED
BONES.

Structure of turbinated bones : suppuration or abscess, obstructed breath-
ing, treatment, puncture, plugging, injection, trephining.

The turbinated bones are two fragile bony structures attached
to the outer wall of each nasal chamber. The posterior half of
each bone closes the corresponding nasal sinuse; the anterior
half is rolled upon itself as a sheet of paper might be, and is ac-
cordingly open along one side. In this latter a collection of pus
may result from severe inflammatory action and the resulting dis-
charge may become somewhat chronic. The flow is greatest after
the nose has been raised, from the pus having previously gravitated
into a sac in the lower end of the bone. The pus may moreover
pass backward into the larnyx from the raising of the head and
induce a violent fit of coughing. Sometimes the inflammation
has extended to the bones covering the nose which are bulging
and tender. The thin turbinated bone gives way under the dis-
tension, bulges into the nose, and often stops the passage of air
through that side. This symptom and the appearance of the
swelling cause a close approximation in symptoms to nasal poly-
pus. The facts that it supervened on a severe coryza, that it fluc-
tuates on pressure if within reach of the finger, and that pus es-
capes when it is punctured, exclude the idea of polypus.

Treatment. Puncture of the abscess inside the nose, plugging
and daily astringent injections will usually rapidly cure. Gamgee,
Jessen and others, recommend trephining of the bone above the
nose and washing it out daily, adding that an extensive removal of
the bone will correct any existing bulging and deformity.
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COLLECTIONS OF PUS IN THE GUTTURAL POUCHES.

Structure, position and opening of pouches, inflamed by extension.
Symptoms, discharge intermittent with pendent head, swallowing, pastur-
ing, cough, rearing, dyspncea, inhalation of food, parotid swelling, glandu-
lar enlargement. Nature of contents. Treatment, pasturage, blister, ton-
ics, irrigation, puncture, injection.

Though this is commonly a result of severe sore throat or
strangles, yet as it causes a chronic discharge from the nose liable
to be confounded with those properly due to diseases of the nasal
chamber, it is noticed in this place.

The guttural pouches are two mucous sacs peculiar to solid
footed animals. They lie side by side above the throat, and in
direct contact with the lower surface of the superior bones of the
head and the first bone of the neck. They are properly speaking
dilatations of the Eustachian tubes which in all animals establish a
communication between the pharynx and the middle ear.
The opening into the pharynx is at the anterior extremity of the
pouch and close to the posterior opening of the nostril, hence the
discharge takes place chiefly or exclusively when the head is
lowered, since gravitation then favors the escape of the fluid.

Frequently implicated in severe sorethroat the walls of the gut-
tural pouches pour out pus'as readily as other mucous membranes
in a state of inflammation. As the escape of this product is hin-
dered alike by the narrowness of the orifice and, in the elevated
position of the head, by gravitation, it frequently becomes im-
prisoned and inspissated and proves a permanent source of irrita-
tion and discharge. In the early stages the contents are glairy
with whitish or yellowish clots ; later they are creamy, caseous
or even cretaceous. The mucosa, at first red, congested and tume-
fied, becomes in chronic cases, hard, thick, puckered and adher-
ent to adjacent structures. It sometimes ulcerates and the con-
tents escape in mass, through the pharynx and nose, or externally
behind the angle of the lower jaw. In the last case water swal-
lowed may escape through the opening. More commonly the
pus remains pent up, and thickens, and may dry and roll into
round or oval pellets from the movements of deglutition. The dis-
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A second mode of operating is by external incision. For this
purpose are wanted scissors, knife, artery forceps, iron probe bent
in the form of the letter S, and a tape. The horse having been
thrown and fastened and the head extended, the hair is removed
from a surface in front of the prominent border of the first bone
of the neck, and an incision made between this border and the
parotid gland. The incision is made immediately beneath a
tendon which may be felt as a flattened cord crossing the border
of the bone in its upper third, and it should be carried downward
one and a half inches parallel to the margin of the bone. In this
preliminary stage the operator has to carefully avoid injury to the
parotid gland and the posterior auricular artery and vein. The
skin and fascia having been divided the index finger of the left
hand is pushed inward and forward until the prominent angle of
the large cornu of the hyoid bone is felt, together with the
muscle (stylo-hyoid) inserted into this bone above the angle
referred to. The next step is important since crossing on the
inner side of this muscle and bone at their point of union is the
(internal carotid) artery which becomes subseqneﬁtly enveloped
in a fold of the membranous wall of the guttural pouch. The
slightest variation in the position of the artery may here prove
fatal unless the greatest cautionis used. With the knife guarded
by the index finger of the right hand the muscle is cut through
from behind forward and the pulsation of the artery felt for be-
neath, Avoiding its position the knife, with its cutting edge
turned forward and its point directed toward the horse’s nose, is
pushed through the walls of the sac. The curved prob is now
introduced and carried downward until it is felt beneath the skin
just behind the angle of the lower jaw. This may be safely cut
down upon with the knife as important parts (vessels and nerves)
have been turned aside by its pressure. A tape attached to the
prob is now drawn through the pouch and retained by a knot on
each end. T'epid water must be injected through the lower orifice
daily for three weeks, astringent antiseptic injections thrown in
occasionally and the horse fed from the ground. At the end of
this period the tape may be removed, and the wounds allowed to
heal. During the course of treatment it is always advisable to
change the tape several times by cutting the knot off one end of
the old one, stitching the new one to it and drawing it through.







NEOPLASMS IN THE HORSE'S NOSE.

Nasal fibrous polypus, connection, form, size, bony distortion, obstructed
breathing, abrasion, ulceration, sloughing, sub-mucous polypus, structure,
degeneration. Symptoms, sneezing, snuffling, discharge, palpation, beny
swelling, tenderness. Treatment, forceps, hook, ecraseur, knife, saw.
Actinomycosis. Sarcoma, Carcinoma. Consistency, structure, feetor,
glandular swelling. Treatment. Recurrence. Fatty tumors. Bony tu-
mors: cancellated or compact tissue, localized or extended. Cysts.
Strougyli. Angioma. Varicosity. Color, obstruction to breathing, haem-
orrhage, cicatrization.

These are essentially surgical diseases yet as they induce
Chronic Catarrh they may be profitably noticed here.

I. Fibrous Nasal Polypus. Theseare connected to the mu-
cosa by a pedicle or broad base, and vary in size from a pea to a
mass which fills the entire nasal chamber, projects from the nos-
trils and presses outward the septum and facial bones. At times
they weigh one or more pounds. They may cause whistling or
rattling in breathing, or may completely obstruct the passage of
air on the affected side. In time they may cause bulging or even
attenuation and perforation of the bony walls, projecting through
the hard palate or on the face. Sometimes the surface becomes
the seat of granulation, ulceration, or sloughing, causing more or
less feetor. The large polypi make their main growth forward
and backward, moulding themselves to the form of the chamber,
and displacing the turbinated bones. They commence to grow
under the mucous membrane and as they grow and become more
loosely attached they carry this as an outer covering and pedicle.
When incised they show a structure of interlacing bundles of fi-
bres, with cell elements more or less abundant, according to the
rapidity of growth. Gravitz found amyloid degeneration of the
walls of the blood vesszls and mucous follicles and of the fibres.

Symptoms are difficult breathing, snuffling, a smaller cur-
rent of air on the affected side, or none, sneezing, a watery, puru-
lent, bloody, or feetid discharge, and the appearance of the poly-
pus when the nasal chamber is examined in a good light. If be-
yond reach of vision the polypus may often be felt by the finger.
Care must be taken not to mistake the red, angry surface of the
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later, with a muco-purulent fluid, the escape of which is prevented
by the closure of the nasal outlet by swelling. This of itself pro-
duces violent headache and much nervous disorder as witnessed
by the drooping head, closed eyelids, prostration, high fever,
anorexia, and in cows suppression of the milk secretion. But
there is reason to believe that this is aggravated by the septic
germs, which inspired with the air, were already present in the
sinus, and which in the comparative absence of oxygen, in a rich
culture medium and in contact with injured and debilitated tissues,
assume an enhanced pathogenic rdle. This may serve to explain
the ulceration of the mucosa of the sinus found in subjects that
have suffered for some time. It further explains the notorious
fact that the free access of air (oxygen) to the inflamed sinus is
one of the most helpful therapeutic measures.

Symptoms of the Acute Form. When the disease is traumatic
the first symptom is usually a heemorrhage from the nose, the
blood being of a bright erimson. Respiration 1s hurried, and ap-
petite diminished, yet rumination may be imperfectly performed.
The bleeding may be repeated for days in succession, but the ox
is still capable of work. On the fifth or sixth day there is com-
plete anorexia, rumination ceases, the head sinks resting on the
manger or soil, the ears droop forward and downward, and may
be swollen. The head inclines to the affected side, the corres-
ponding horn is intensely hot, and the eves are closed. Light
percussion of the forehead on the affected side gives pain, and the
sound elicited is flat and dull as compared with that from the op-
posite side. The temperature of the body rises 2° or more, the
pulse becomes frequent, full and hard and the impulse of the
heart abnormally strong. Costiveness, partially suppressed and
high colored urine, and dry hot muzzle betray the fever. Unless
relieved the chronic form may supervene.

SYMPTOMS OF THE CHRONIC FORM. When this comes on
slowly, working oxen get emaciated, lose appetite, have the eyes
dull and sunken, and the lids drooping, the coat rough and star-
ing and the skin harsh, dry, and lacking in pliancy, the head is
carried low when out of the yoke and, after shaking the head and
sneezing, a glairy, slightly fcetid matter escapes from the nostril.
The breath is feetid and appears to be offensive to adjacent cattle.

This may continue for months with no other change than a






CHRONIC CATARRH OF CATTLE.

Catarrh, chronic, summer aggravation, thickened, roughened, mucosa,
discharge, twigs in nose. Question of parasitism. Treatment, remove
causes, antiseptic astringents.

A remarkable form of chronic catarrh with summer aggrava-
tion exists in some of the hilly districts of New York but has nhot
received such study as to enable us to state its true nature,

One or two in a large herd will have a loud snuffling breathing,
which may subside so as to be entirely overlooked in winter, but
reappears when put to pasture in the spring and continues in a
marked form throughout the warm weather and until after the
animal is returned to winter quarters. There appears to be little
or no fever nor constitutional disturbance except what comes from
the obstructed breathing, and the yield of milk may be unchanged.
The symptoms would indicate a purely local disease. Vet so few
are attacked out of a herd that it cannot be actively contagious.

On close examination the nasal chambers are found to be nar-
rowed, there is mnanifest thickening of the mucosa, and its sur-
face feels rough and uneven, with miliary elevations. There is
of course more or less glairy discharge. If the examination is
made about midsummer, the finger introduced into the nose will
usually detect the ends of twigs that have been introduced into
the cavity and broken off. When withdrawn these may prove
individually from four to eight inches long, and some force may
be required to extract them. In winter these are often absent,
having been apparently dropped one by one. The absence of
these sources of irritation sufficiently accounts for the manifest
improvement during the colder months, In spite however of the
winter remissions the disease tends to a steady advance year
by year. While nothing definite is known of its pathology, the
occurrence of this disease in given localities, its manifestly local
nature, and its persistence when once established would suggest
enquiry as to the possible existence of parasitism, bacteridian or
otherwise,

Until further discovery treatment can only be of a general na-
ture. Removal of the foreign bodies from the nose, pasturage
where there is no brush to replace them, soiling when clean pas-
tures cannot be found, and the uss of astringent and antiseptic
agents by insufflation or injection would be indicated.
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or altered. The eyelids are more swollen and the flow of tears
more profuse ; the nasal discharge becomes slimy, and streaked
with blood, and accumulations take place in the frontal sinuses as
indicated by the increasing heat of the forehead and the dullness
on percussion. In the mouth appear dark red spots, from blood
extravasation, over which the epithelium sloughs off leaving raw
unhealthy sores. The appetite entirely fails ; dung and urine are
passed painfully and with effort, and abortion frequently takes
place in pregnant cows. The urine is albuminous with cell forms,
and casts. The limbs appear rigid and it pains the animal to move.

From the fourth to the sixth day the ulceration appears on the
mucous membrane of the nose which has often a claret color, and
the nasal discharge becomes again more watery and irritating.
The muzzle is swollen and a dropsical inflltration appears beneath
the jaws which extends along the neck to beneath the thorax and
into the limbs. Porticns of the nasal mucous membrane now
slough off, and similar sloughs are often seen on the skin of
different parts of the body ; the secreting structures of the horns
and hoofs even participating so that these are easily detached or
shed. Saliva flows profusely from the lips, a fetid watery
diarrhcea succeeds the constipation, the dropsy becomes nearly
general and death occurs on the eighth, ninth or tenth day of the
illness. Convulsions and symptoms of suffocation may precede
death.

In a post mortem section the principal lesions are found in the
nasal cavities and skin. The areolar tissue in both is the seat of
an abundant serous infiltration, which has taken place into the
deeper layers of the skin as well, rendering it thick, hard and
unyielding. Besides the sloughs and ulcerations on the skin and
mucous membranes, false membranes have been met with, on the
lining membrane of the mouth and air passages. The ulcers in
the nose have in many cases reached the bone, and from the
abundant infiltration and softening, the membrane is easily
stripped from the walls of this cavity and of the sinuses. The
general infiltration appears to have reached the brain, which is
described as softened and having an undue amount of liquid in
its cavities. The blood contained in the vessels is dark colored
and numerous patches of extravasation are visible on the mucous
and serous membranes as well as in the interior of organs.






PARASITIC DISEASES OF THE NOSE.

Among these may be named :

LEECH BITES.

Form of wound, leeches in posterior nares, discharge of blood, mucus,
sneezing, snorting, dysphagia, auorexia, unthriftiness, angemia. ‘Treat-
meunt, removal, sodium chloride, tar fumes, ether on sponge.

Though it more commonly attacks the mouth and lips yet the
leech (Hirudo Decora) will sometimes fasten itself inside the
nose when that is plunged in water. Its bite is to be recognized
by its triangular shape. When taken in by the mouth it may
fasten itself in the posterior nares where it is difflcult to recognize
its presence. In the anterior nares it can be readily discovered
and removed, but in the posterior nares it may maintain its hold
indefinitely. ‘There appear in the nasal discharge streaks or clots
of blood which may also show at the corners of the mouth,
Sneezing, snorting, and difficulty of deglutition, may draw atten-
tion to the trouble, and in protracted cases signs of ansemia, in-
appetence, unthriftiness and general weakness. ‘The most
effective treatment is to remove the leech with the fingers, but as
they cannot always be reached in this way, an injection of a
strong solution of common salt may be used. Blaise succeeded
by burning tar under the nose twice a day, and Louvigny by in-
troducing a staff bearing a sponge soaked in ether.

COCCIDIAN CATARRH IN RABBITS.

Coccidia in rabbit's nose, etc., inflammation, fatality. Treatment, sul-
phur dioxide.

Zurn describes a contagious catarrh of rabbits caused by the
presence in the mucosa of the nose, pharynx, Fustachian tubes
and middle ears of myriads of coccidia. They create acute irrita-
tion and prove fatal in many cases. Embedded in the mucosa
they are difficult to reach with medicinal agents, yet the free para-
sites may be destroyed by frequent fumigations with sulphurous
acid, or by spraying or injecting the nose with its solution.
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other times they will collect in a dense phalanx with their heads
directed toward the centre of the mass and held low so that the
fly cannot reach them. The moment the fly touches the nose they
shake the head, stamp with the feet, and gallop off with the nose
close to the ground, looking from side to side to see if the fly pur-
sues and frequently smelling at the grass as if apprehensive of
other flies hidden there. If such appear they instantly turn and
scamper to other parts of the field or take refuge in a dry dusty
place or gravel bank.

The young larva when deposited on the nostril speedily makes
its way up and takes refuge in the cavities of the turbinated bones
and the frontal and maxillary sinuses, where it passes the winter
feeding on the mucus and the purulent discharges d:termined by
its presence. When mature it leaves the nose and assumes the
chrysalis form in the soil.

The mature larva is narrow anteriorly, broad behind: its
upper surface is prominent and rounded, lower surface flat, and
furnished at the anterior of each ring after the third, with a series of
pointed tubercles or spines: the cephalic end bears the buccal or-
gans directed downward, and bearing two great hooks connected
with the hard framework of the pharynx and recurved downward,
backward and outward ; mouth small ; antennze thick and short
placed above the buccal organs : the inferior part of the last ring
projects beyond the upper portion and is furnished with two
nodules with intervening spines : pentagonal patches of stigmata
on the last ring : very small anterior stigmata between the first
and second rings. The color is white with brown spines, stig-
mata and transverse strize. Length seven lines to one inch.

When dropped from the nostril in the course of summer they
pass into chrysalis in one or two days ; and after a residence of six
or eight weeks in the soil emerge as the perfect fly.

Morbid Symptoms Caused by the Larva in the Head.
Grub in the Head. These bear a close relation to the number
of larvee present. If there are only two or three no trouble may
result. If many there is muco-purulent discharge from the nose,
sniffling breathing, frequent sneezing and snorting expelling mu-
cus and even blood ; shaking of the head; rubbing of the nose
on the fore legs or other objects ; weeping eyes; and occasional
unsteadiness of the gait,
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undergoes several moultings. Finally it leaves its cyst and may
live free in the cavities in the body of its host, and if it does not
escape from the body it finally constructs a new cyst and then
dies. If the host is eaten by a carnivorous animal the liberated
pentastomata reach the nose either from the lips or pharynx and
in a few months more acquire their complete development. They
must reach the nose of the horse by their presence in the food or
water.

Symptoms Caused by the Pentasfoma. No morbid symptoms
have been traced to the young encysted condition of the parasite.
Yet it would not be surprising if their presence in large numbers
in the mesentric glands and liver should give rise to troubles of
assimilation, sanguification, biliary secretion and the like. Fre-
richs says they are more common in the human liver in Germany
than echinococcus, but adds that they haveno clinical importance.

In their mature condition however they cause considerable irri-
tation and nasal discharge when present in large numbers. In
dogs there is running from the nose the discharge containing an
abundance of the ova, restless, fretful habits, sometimes a mor-
bid readiness to bite, frequent shaking of the head and rubbing
of the face.

The treatment would be to trephine the sinuses and inject lo-
tions impregnated with creosote, carbolic acid or naphtha. From
the danger to man of becoming infested it is important to ascer-
tain the true nature of any nasal discharge of the dog especially
in countries like Germany and Egypt in which this parasite is
common,

Prevention, Deny raw offal of herbivora to dogs.

e e ————

AFFECTIONS OF THE THROAT.

Sore throat, Angina, Cynanche—is a generic name applied to a
series of inflammatory affections of the various structures about
the throat. If the Jarynx is specially inflamed the disease is
known as laryngilis, if the pharynx, as pharyngitis, if there are
exudations forming false membranes it is croupous or diphitheritic,
or if associated with some general febrile affection, it takes its
name accordingly, influenza, strangles, distemper, or scarlatina,
as the case may be.
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crico-thyroid membrane the patient instantly coughs and throws
up the head to avoid a repetition of the suffering. This tender-
ness of the larynx to touch is peculiar to laryngitis and serves to
distinguish it from pharyngitis. The cough is at first very hard
and painful and only gives way to a soft mucous type when a free
mucous exudation puts an end to the tense, thickened and dry
state of the mucous membrane. The inspiratory act is accom-
panied by a whistling or deep bass sound, particularly after the
slightest exertion. Thismay be heard at times during expiration
as well, though not invariably so. Sometimes the:animal drops
the food from his mouth after mastication, because of the pain
attendant on swallowing, but this is really a symptom of coexist-
ing pharyngitis, and its absence implies the nonexistence of that
complication. There is usually a slight pasty swelling between
the branches of the lower jaw.

There are besides the general symptoms of fever more or less
marked, such as increased temperature, accelerated pulse, red in-
jected eves and nose, slightly hastened breathing, the expiration
being effected by a double lifting of the flank as in broken wind,
etc.

In two or three days in favorable cases exudation takes place
from the mucous membrane, the cough becomes softer and less
frequent, the local tenderness decreases and the general symptoms
subside.

If otherwise the symptoms may become more intense, and
breathing may get loud and difficult in connection with thicken-
ing and rigidity of the mucous membrane, or a serous exudation
into it and beneath it (cedema glottidis) which by closing the
glottis renders breathing almost impossible. The same distress-
ing symptoms may arise from spasm of the larynx excited by the
inflammatory action. As arising from thickening or inflltration
of the membrane these symptoms may come on comparatively
slowly, but in the case of spasm they appear suddenly and have
periods of intermission, reappearing on succeeding days and
usually at the earlier part of the night. In such circumstances
the loud, noisy breathing is heard at a considerable distance, the
horse stands obstinately still, the fore feet apart, his elbows turned
out to allow a firm action of the chest, the flanks working
laboriously, the head low, the nosz protruded, the nostrils widely
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throat, are frequent subjects of it, and as Fergusson has
pointed out it is most prevalent among horses whose throats have
been compressed by the inconsiderate use of the bearing rein.
Reynal has observed it often in horses that are sweated with difh-
culty, and in those which remain long wet from the length and
thickness of their winter coats.

Symptoms., When acute laryngitis passes into the chronic form
all the symptoms subside except a slight nasal discharge, the
cough, tenderness of the larnyx, and rearing. The cough is
dry, short, and hacking, rarely soft, and is heard mainly when
the animal feeds, when he leaves the hot stable for the cold air,
and after drinking cold water. During exercise, it is equally ex-
cited, the cough becoming harder, and the horse extending his
head and neck as if to disengage some body from its throat. The
subject may in nearly all other respects maintain the appearance
of vigorous health.

Course, efe. 'This disease is liable to prove obstinate and if of
old standing, often incurable. Unless checked, the continued con-
gestion and irritation of the larynx, the frequent, hacking cough,
and the consequent violent distension of the lungs bring about ex-
tensive and irreparable structural changes. Among these may
be mentioned ossification of the cartilages of the larnyx ; paraly-
sis of the left laryngeal nerve with wasting of the muscles to which
it is distributed, and rearing ; dilatation of the bronchial tubes,
and permanent distension and rupture of the air cells (emphyse-
ma, broken wind, heaves).

Treatment. Acute form. Unless in the very mildest cases un-
accompanied by fever, repose is essential. If available, a roomy,
clean, dry, and airy loose box should be allowed, care being taken
to avoid draughts of cold air and to secure a soft equable temper-
ature neither too hot nor too cold. Blankets should be used and
even flannel bandages applied loosely to the legs if the weather is
cold, or, if there is any tendency to chills and shivering. The
nostrils must be steamed as directed for wryza. A piece of sheep-
skin with the wool turned in may be tied around the throat and
up to the ears. In very acute cases a linseed meal poultice or
wet pack may be applied to the throat, while in the milder forms,
a mustard poultice or a lotion of Spanish flies or other stimulant
may be employed. TUnlessthe malady has an epizootic type, with
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is always available in threatened suffocation from obstruction to
the passage of air in the nostrils and throat.

Different methods of opening the windpipe have bzen resorted
to. Oneis by means of a cannula and trochar at least three-fourths
of an inch in diameter and about five inches long and with two
large oval orifices in the middle of the cannula, and on opposite
sides. This is made to transfix the windpipe with its investing
skin and muscles from side to side in the middle of the neck, care
being taken to pass it in the interval between two adjacent carti-
laginous rings. The trochar is now withdrawn and the orifice
in the cannula corresponding to the interior of the windpipe, the
animal is enabled to breath freely through the tube. The can-
nula has only then to bz secured in its place by a tapez carried round
the neck.

The more common plan is by introducing a tube through a circu-
lar opening made in the trachea. For this operation are needed,
sissors, knife with a thin narrow blade, needle and thread, and
tracheotomy tube. The common tube is about an inch in di-
ameter, four to five inches long bent upon itself so as to fit into
the trachea, and furnished with a flat shield to slits in which cords
may be attached to fix it in its place. A second variety is only
long enough to reach into the windpipe. It is provided with a
flattened shield externally and from its inner extremity projects
downwards at right angles a plate curved so as to adapt it to the
form of the interior of the trachea. There is an additional plate
to fit into the upper part of the tube, provided with two lips pro-
jecting from it at right angles ; the outer lip is screwed to the
shield after the tube has been introduced into the wind pipe and
the inner lip is thus fixed inside the ring of the trachea, immedi-
ately above the opening and effectually prevents any displacement
of the tube.

In operating the animal is kept standing with the head as nearly
as possible in the natural position. The hair is removed from the
skin beneath the windpipe between the middle and upper thirds
of the neck. The skin having been rendered tense, (without dis-
placement) by the fingers and thumb of the left hand, an incision
is made in the median line from above downwards, for about two
inches and is carried through the muscles so as to expose two
rings of the trachea. The needle and thread are passed through
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often a good effect. Light firing over the larynx is sometimes
beneficial.

If secretion is defective and cough hard and dry chloride of
ammonium, carbonates or bicarbonates of soda, potash or ammon-
ium or borax, in solution or in gaseous form, may be given, the
various bitters being at the same time drawn upon as tonics. If
secretion is excessive, with a loose gurgling cough, astringents are
indicated like ferric sulphate or chloride, (¥ dr.), or they may
be applied as spray : alum or iron alum five grains to the ounce,
zinc sulphate or sulphocarbolate two grains to the ounce, silver
nitrate one-half grain to the ounce. These may be introduced
through the nose with the head elevated, or in small genera
through the fauces. Tar, oil of tupentine, creosote, carbolic acid
or eucalyptol may be inhaled from hot water,

PHARVNGO—LARVYNGITIS IN CATTLE.

Susceptibility. Causes, symptoms, cough, salivation, wheezing, lach-
rymation, muzzle dry, tender throat, dysphagia, disturbed innervation and
circulation, hyperthermia. Duration. Abscess. Treatment, laxative,
local treatment, lancing.

Cattle are less subject to sore throat than horses. The skin
appears less sensitive to the influences of cold and heat. The ox
is not subjected to the same severe exertions. It is rarely seen to
sweat, the moisture passing off from the surface as insensible
perspiration only. The disease, however, recognizes the same
causes as in the horse, though these are manifestly less injurious.

Symptoms. 'The disease usually affects at once the larynx and
pharynx so that the symptoms are somewhat modified. In the
simplest form there is only a small, hacking cough, a flow of
saliva from the mouth and some loss of appetite but no fever.
In more acute cases the breathing is loud and wheezing, the
cough, soft and rattling, is followed by a free discharge of mucous
from the mouth, the nostrils and eyes are red, the muzzle dry,
the pulse accelerated and full, the throat tender to the touch, and
swallowing difficult, part of the food and drink being rejected
through the nose. If the larynx is chiefly involved the loud






LARVYNGITIS IN PIG.

Frequency. Causes, wet, cold pens, exposure, withholding liguids.
Symptoms, prostration, dullness, cough, fever, swollen throat and neck,
dyspneea, dark mucosa, sloughing of epithelium and epidermis, general
petechize, feetid breath, great prostration. ILesions, gangrenous patches
on pharynx and fauces, ulcers, infiltrations. Treatment, hygienic, dietetic,

emetic, laxative, poultice, bandages, locally, astringent, antiseptic, caustic,
tonic.

Sore throat is common in some localities when pigs live in
herds.

Causes. Chiefly faulty hygiene. Exposed, cold and wet pig-
geries, cold blasts for which the pig has an extraordinary aver-
sion, and the deprivation of liquids in warm, dry seasons are
frequent causes,

Symploms. ‘These have been described by M. Pradal, who
divides the disease into three stages, evidently dealing with an
infectious malady. 'The firsf stage is marked by loss of appetite,
dullness, slow, listless movements, a tendency to hide under the
litter ; low, hoarse grunt and cough, the last aggravated by mov-
ing the animal ; pain in swallowing ; red, sunken eve, and con-
stipation. If there is no improvement on the second or third day
it merges into the second stage. This is characterized by a still
hoarser grunt, painful, hard hacking cough, difficult breathing,
especially in the sunshine, and a rapidly increasing swelling of
the throat, soon extending to both ears and as far down as the
breast bone, 'This engorgement feels soft and pasty though firm,
tender lumps may be felt, indicating the approaching formation
of abscess. It is so abuudant that suffocation may ensue in the
course of forty-eight hours, If the progress of the swelling is
not arrested it soon passes into the third or gangrenous stage.
The breathing is more hurried ; the mouth open, the protruded
tongue of a bluish black color, the cough followed by a contin-
uous rattle, the head unsteady, swallowing impossible, and the
swelling extends to the side of the face and beneath the chest.
The swollen surfaceis cold and livid ; the bristles easily detached ;
it is bedewed by a serosity which exudes from it, gnd portions of
the dead skin tend to detach themselves. The mouth and throat
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LARYNGITIS IN THE DOG.

Sore throat is chiefly seen in pampered pets and in hunting
dogs, as the greyvhound. In the latter class it is the result of
chills, a cold ducking when heated, cold damp kennels, ete. Itis
sometimes almost the only manifestation of distemper.

Symptoms. Dullness, impaired appetite, a slight cough becom-
ing more frequent and paroxysmal. These paroxysms give rise
to accelerated and panting breathing, and if severe, to the ejection
of a glairy yellow (bilious) material from the stomach. There is
also running from the nose and frequent sneezing. The dull
muffled bark has led to the supposition of rabies but it has no re-
semblance whatever to the characteristic cry of rabies while be-
ginning like an impulsive bark merges into an agonized and
baffled howl. Accelerated pulse, elevated temperature, reddened
fauces and swollen tonsils are marked symptoms.

Sometimes a short, dry cough obstinately remains after the
disease has apparently subsided. .

Treatment. Attend to general comfort, steam the nostrils, give
a laxative if costive, and follow with iodide of potassium or sal-
ammoniac (5 grains) repeated thrice daily. Apply a mustard
poultice to the throat.

PHARYNGITIS. SORE THROAT.

Causes, Symptoms, larynx insensible, tender parotid and sub-maxillary
swelling, cough mucous, difficult swallowing with gurgling, liquids re-
turned by nose, buccal mucosa hot and red, salivation, chromic cases.
Treatment, medicated drinks and electuaries.

ANGINA PHARYNGEA., CYNANCHE PHARYNGEA.

Inflammation of the pharynx owes its existence to the same
causes as Laryngitis. _
Symptoms. 'The general symptoms being like those of Laryn-
gitis, the specific and distinguishing ones only will be here
noticed. The larynx is not tender to the touch nor is cough
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CROUP.

Croup : croak. Acute laryngitis, with spasms and perhaps pseudo mem-
branes. Relation to diphtheria. Causes, low, damp localities, exposure,
youth, form of inflammation. Symptoms, onset sudden, crowing inspira-
tion, hard cough paroxysmal, fever, larynx sensitive, dyspncea in paroxysms
or intermittent. Complications. Duration. Lesions, intense congestion,
false membranes on larynx, fibrinous. Treatment, fomentations, ether,
chloroform, chloral hydrate, laxative saline, sedative, derivative, surgical,

water vapor, calomel, caustic, stimulauts, tonies. Croup in sheep and
horse.

CROUPOUS LARVNGITIS, PSEUDO-MEMBRANOUS LARYNGITIS.

Name and Definition. 'The word croup by which this disease
is known over the whole of Europe and a great part of America
is, essentially Seofch, and is familiarly used in the Lowlands of
Scotland to signify—#o eroak. The diseas2 consists in an acute
inflammation or high vascular irritation of the larynx, associated
with spasms of its muscles and commonly though not invariably
with a firm layer of exudation on the surface of the mucous mem-
brane. In some cases undoubtedly croup is but a form of the
contagious pseudo-membranous affection diphtheria, the germs of
which grown on a surface freely swept by continuous currents of
pure air, retain too much of an serobic habit to penetrate deeply
into the tissues. (Sze Authors, ‘' Malignancy mitigated by
Oxygen,’”” Medical Record, 1881, p. 673). It does not follow,
however, that croup is always due to even a weakened germ. So
far as yet appears it may develop independently of any particular
pathogenic germ, from some violent local irritant in a predisposed
subject. Croup therefore may be treated here as a presumably
noninfectious disease. Being a very rare disease in horses its
manifestation in ruminants will first be noticed.

CROUP IN THE OX.

Causes. 'Thesearenot well understood. ILow, damp situations
would seem most liable, especially if the animals are much exposed
at night. So far indeed as can be observed it arises from the same
causes as laryngitis. Age affects its development. Croup is
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Postmortem Appearances. 1f the animal has died suffocated, the
lungs and right side of the heart will be gorged with blood ; if in
a stupor (coma), attendant on brain poisoning with venous blood,
the veins will be specially engorged. The mucous membrane of
the larynx has a more vivid arborescent redness than in ordi-
nary laryngitis but the special feature is the presence of false
membranes. ‘These lavers of exuded material are almost confined
to the air passages. They may extend to the soft palate and nose
in an upward direction and to the trachea and bronchial tubes in a
downward, but they rarely exist in the mouth, pharnyx, or gullet
like the false membranes of diphtheria.

Characters of the false membranes. These are gray or yellow-
ish white, though they may be reddened in patches or streaks.
They vary in consistency from that of glairy mucus to a firm laver
as of dense fibrine, and become more adherent as they are of old-
er standing. Sometimes they are partially detached, the free end
of the shreds floating in the larynx. The deep or attached sur-
face presents redness in points, in streaks, oras ramifications very
visible if the membrane is held up between the eye and the light.
They vary in thickness from half to a line. Delafond has found
these membranes in the lower animals to be mostly formed of fi-
brine, with a little albumen, and traces of alkaline and earthy
salts.

Treatment. 'This must be prompt and energetic. Wet cloths
as hot as the hands can bear, wrapped around the throat and neck,
and replaced as they cool, will usually arrest the spasm. If this
fails ether or chloroform by inhalation or chloral hydrate by in-
jection may be employed with caution. The action of the bowels
must be secured by salines (sulphate of soda 12 to 11b) or oil
(linseed oil % to 1 pint) and injections of warm water. Sulphate
of soda should be thereafter given in half ounce doses twice daily,
or nitrate or acetate of potass may be substituted. They are
advantageously given in linseed decoction and may be combined
with laudanum, (2 ounce), belladonna, or other agent to check
the spasms.

A blister (mustard poultice) should be applied at first either to
the throat or breast, the windpipe being left untouched lest
tracheotomy should be required. Similar applications to the legs
are useful.
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Treatment is like that for the ox, medicine being given in
about one-fifth of the doses.

CROUP IN THE HORSE.

The rare cases of eroup in foals and young horses appear due
to the same general causes as in ruminants. M. Riss records two
cases, and Bonley one from breathing smoke when the straw of
the stable had taken fire. The suddeness of the attack, the spas-
modic symptoms and the duration of the disease and the treat-
ment do not differ materially from those given for the ox.

PHARVYNGEAL AND LARYNGEAL POLYPI.

Pediculated tumors. Dyspneea through change of position, operation by
ecraseur, snare, or cricoid incision.

Tumors of varied structure developing in or beneath the muco-
sa of pharynx or larynx often become slowly detached until they
hang by a loose pedicle, and having much latitude of movement
they may at times slip between the arytenoid cartilages or even
into the glottis producing the most urgent or even fatal dyspncea.
Pediculated tumors in the posterior nares lead to the same acci-
dent. In one case of multiple small tumors on the pharyngeal
mucosa of the horsz, the largest and loosest, attached to the front
of the epiglottis, was occasionally displaced into the larynx
threatening instant asphyxia. One such attack supervened on
the opening of a suppurating guttural pouch by the writer, neces-
sitating prompt tracheotomy. A time was set for the removal of
the polypus, but the tracheotomy tube having been accidentally
displaced during the preceding night the patient died of suffoca-
tion. Dick mentions a polypus growing from the interior of the
larynx and causing loud »earing., Such tumors may be removed
by operating with the ecrasexr through the mouth, or by a snare
passed through a long narrow tube and used to seize and twist
through the pedicle. If the polypus grows from the laryngeal
walls, it may be best reached by incision through the cricoid
cartilage and crico-thyroid membrane as in the operation for
roaring.
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windpipe are pinched between the finger and the thumb the re-
sulting cough is prolonged and somewhat like a grunt. A wheezer
is usually suffering from spasmodic contraction of the bronchial
tubes, from broken wind or from chronic bronchitis. A /fAighk-
blozver should never be spoken of in the same connection, as the
noise is made from a playful flapping of the false nostrils or soft
palate and disappears when the animal is put to the top of his
speed. It 1s from confounding /Righblowing with rearing that
Eclipse and other brilliant performers on the English turf have
been erroneously pronounced roarers.

The noise produced by the roarer is not heard while he stands
quiet, nor many cases even during a short trot or gallop. Such
horses are in consequence often sold at the hammer and the pur-
chaser is grievously disappointed to find that what he thought a
sound horse is absolutely useless for the purpose for which he de-
signed it.

Causes, Before noticing the symptoms of roaring a considera-
tion of the causes will be useful to enable the reader the better
to understand the signs by which the different forms are mani-
fested.

Causes of temporary roaring. Whatever impedes the cur-
rent of air causes roaring. Hence inflammatory diseases of the
nose, throat, windpipe or bronchial tubes; abscess of one or the
other of these parts; inflammation of a jugular vein and pressure
on the trachea or vagus nerve by the resulting swelling ; choking;
the swelling in the neck consequent on the cutting open of the
gullet for the relief of choking ; thickening of the nostrils from
dropsy, loss of a jugular vein, purpura hemorrhagica etc. ; and
swellings pressing on the vagus nerve, and which may be situated
at the base of the brain, in the neck or in the anterior part of the
chest. Also temporary infiltration of the laryngeal mucosa.

Causes of inveterate roaring. The one great cause of roar-
ing and that which sustains the disease in nineteen cases out of
every twenty is paralysis of the left recuerrent nerve of the larynx
and wasting of several of the arytenoid muscles on that side. It
may be well, however, first to notice the less frequent causes and
wind up with this more common one. 1st, Fracture with distor-
tion of the nasal bones and narrowing of the nasal passages
(Gamgee). 2nd, Polypi and other tumors of the nose, pharynx,
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from the frequency with which the author has met with them in
his dissection he is convinced that they deserve greater attention
than has been awarded them. 15th, Percivall records a case of
inveterate roaring in which, even tracheotomy having failed to
cure, the patient was destroyed and the lungs found to be exten-
sively consolidated, many of the air tubes having been so com-
pressed as to be almost impervious. I have known a case of
roaring from the presence of a pedunculated tumor in the lower
end of the windpipe where it divides to enter the lungs, and the
same result may ensue from the partial obstruction of the bron-
chial tubes by masses of tenacious mucus in chronic bronchitis,
16th. The immediate cause of »oaring in the immense majority
of cases is the paralysis and fatty degeneration of certain
muscles on the left side of the larynx. The muscles supplied
with motive power by the left recurrent laryngeal nerve
( Crico-arytenocideus posticus, Crico-arytenoideus lateralis, thyro-
arvtenoideus, and the left half of the arytenoideus) are those
constantly and exclusively affected, while those supplied by the
superior larvyngeal nerve (Crico-thyroideus, hyo-thyroideus and
hyo-epiglottideus) remain unchanged. The left recurrent nerve
is also wasted and considerably attenuated as compared with that
on the opposite side. The modus operandi of this paralysis and
wasting in the production of rearing is beautifully seen when the
upper part of the windpipe is laid open so as to expose the in-
terior of the larynx in laryngectomy. The triangular opening of
the glottis is seen fairly dilated while the muscles are relaxed in
the act of expiration. As soon, however, as inspiration com-
mences the left arytenoid cartilage slides completely into the
passage, its lower border projecting so much to the right that it
forms a prominent crest extending beyond the median line and in
some cases closely approaching the right wall of the larynx, the
superior elastic and free border of the same cartilage meanwhile
gets drawn inward by the suction power of the air so as to block
up the passage still more. The closure of the glottis being thus
seen to be largely controlled by the current of inspired air, it be-
comes evident that any increase in the force of the current will
aggravate it and a decrease will lessen the extent of the closing
and alleviate the distress of breathing. This- fact furnishes
a means of palliating the symptoms. (See treatment.) It ex-
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tributed ; that the left vagus nerve on the other hand proceeds
backward in company with the left innominate artery as far as
the base of the heart, where on about the level of the space be-
tween the sixth and seventh ribs it gives off the left recurrent
nerve ; that this left recurrent nerve closely applied at its point of
origin to the great parent arteries turns round the= posterior aorta
enclosing it in a loop, and gaining the lower end of the windpipe
follows its course to the larynx. It will thus be understood how
many chest diseases may implicate the left recurrent nerve, and
from which the right, which extends no deeper than between the
two first ribs, may be completely exempt. The frequent superven-
tion of roaring as a sequel of chest diszases receives in this an ample
explanation. Its connection with pleurisy becomes especially
probable, as the nerve lies in contact with the surface of the
pleura alike in its descending and ascending course within the
chest,

Finally the loop encircling the posterior aorta exposes the nerve
to constant stretching and shocks from the heart’s action during
violent exertions and in excited states of the circulation generally.
Vaerst and Sussdorf show that the nerve is habitually flattened
between the posterior aorta and trachea, the effect being worst
when the heart’s action is excited.

It remains to notice a few instances in which dissection estab-
lished the connection of interference with the nerve at some part
of its course and the existence of roaring.

(a.) Godine found in a roarer a tumor about the size of a
chicken’s egg, pressing on the commencement of the pulmeonary
artery. He attributed the 1oaring to the impaired circulation of
blood in the lungs by the pressure on the artery. Considering
that the tumor must have been precisely in the situation of the
left recurrent nerve at its point of origin, it becomes much more
probable that the symptom resulted from pressure on this nerve.

(b.) The elder Bouley found in one case a considerable engorge-
ment of the group of lymphatic glands in the anterior part of the
chest and through the centre of which the left recurrent nerve
passed.

(c.) Fergusson of Dublin dissected a roarer in which he found
besides some tumors of the lymphatic glands in the pelvic and
sub-lumbar regions, an indurated and enlarged gland about four
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white hue with here and there a pink streak indicating the posi-
tion of some unchanged muscular fibre. When placed under the
microscope the healthy elements of the muscular fibres (sarcous
elements) are seen to be replaced by granules of fat. The nerve
(recurrent) is not only visibly wasted but its internal white sub-
stance (white substance of Schwann) can no longer be recognized
and it approximates closely in character to a filament of ordinary
white fibrous tissue. A

17th. Muscular paralysis due to other causes and even located
in different parts has been known to give rise to rearing.

Goubaux and others have noted the occurrence of roaring
from paralysis of one nostril, alike when the loss of power was
special to the nasal muscles or common to all on one side of the
face.

Roaring apparently from paralysis of the laryngeal muscles has
been seen frequently in animals fed on the seeds of leguminous
plants and specially of the Latlyrus Cicera (Lathyrus Sativus
Stendel). 'The whole family of the Leguminose is open to suspi-
cion as occasionally containing a poisonous principle capable of
inducing paralysis in animals fed on them. The Laflyrus Sativus
induces paralysis in man and the domestic animals in some parts
of India (Sleeman, Irving). The common cultivated tare (Vi-
cla Sativa) is well known to induce general paralysis, commenc-
ing with the hind extremities, when fed to horses at the period of
ripening in Great Britain. In France the chick vetch (Lathy-
rus Cicera or Sativa) has been repeatedly noticed to lead to the
development of roaring apparently from paralysis of the laryngeal
muscles. Horses fed on 17 Ibs, daily (straw and seeds) were at-
tacked with roaring in five days. They gainedin flesh and vigor,
had a smooth shining coat and supple skin, and standing at rest
presented nothing amiss, but after ten minutes trot they were
seized with roaring and if not stopped they soon fell to the
ground, with symptoms of impending suffocation, (Delafond).
Horses fed heavily on the winter vetch with cut hay
and molasses were attacked with roaring if gently exercis-
ed for one or two minutes. It came on suddenly and threat-
ened instant suffocation. One horse fell and lay half an hour in’
a frightful state of dyspnecea. More commonly they recovered
after a few minutes rest. In the intervals no disturbance of
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same or even in a worse condition, the larynx meanwhile un-
naturally compressed between his narrow jaws and the nerve
compressed or the larynx distorted.

It must be added, however, that like some other acquired dis-
tortions or alterations roaring may repeat itself in the progeny.
Goodwin mentions an instance of it on the female side through
three successive generations of thoroughbreds. Of transmission
on the side of the male the following instance is noteworthy :
- M. Liphaert, an extensive proprietor in Livonia, bought a first-
class English thoroughbred stallion. His progeny were healthy
until he became a roarer at ten years old. All his foals, got after
this date, followed the sire in becoming roarers, and, it is impor-
tant to observe, almost all at the age of ten years.

Symptoms. These, of course, are manifest enough while the
animal is sufficiently excited to give rise to the noise. Certain
indications may be obtained even while the animal stands in the
stable. If cough is excited by pinching the upper rings of the
windpipe it is prolonged into a groan. If suddenly threatened
with a cane the abrupt inspiration which results is attended by a
grunt. The absence of these symptoms is not, however, suffi-
cient to establish the non-existence of roaring. The horse must
be galloped or put to heavy draught to fully test the breathing
organs. Galloping up a steep hill is perhaps the best test. A
gallop over a recently ploughed field is about equally good. Soft
pasture land or an unpaved road is preferable to Macadam or
pavement. Galloping in a riding school on the soft tan is an
excellent measure as the sound is confined and the animal is
always within earshot of the examiner. The person examining
should either ride the horse himself or have a disinterested party,
in no wayv connected with either buver or seller, to mount him.
If the rider is in the interest of the seller he may contrive to
slacken the pace before he reaches the examiner, or by irritating
the horse may make it difficult to approach him immediately on
his being pulled up. If in the interest of the buyer he may suc-
ceed, by the use of a powerful bit, in drawing the horse’s nose in
to the chest, or by compressing the larynx with a tight throat
latch he may produce noise in breathing when the animal is sud-
denly brought to a stand. Unless the course is up a steep hill or
over a ploughed field the horse should be galloped for from five
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Examination by manipulation, auscultation and percussion
along the whole length of the air passages alike during rest and
after exercise, may enable one in unusual cases to recognize the
structural changes that give rise to roaring.

Treatment. 'This has long been considered as hopeless, yet pre-
servative and palliative measures are usually accessible, whilst even
cures can be effected in certain conditions.

Preventive treatment. First may be noticed the rejection for
breeding purposes of all animals possessing those conformations
of head, neck and chest already referred to as conducing to di-
sease of the air passages or distortion of the larynx or windpipe.
Equally ought all roarers to be set aside unless the exciting cause
is accidental such as fractures of the nasal bones, of the trachea,
the existence of polypi, ete. Stallions that make a harsh noise in
breathing from an accumulation of fat about the throat are not
necessarily objectionable.

The employment of the bearing rein so as to compress and dis-
tort the larynx is to be avoided. If bearing reins are used in
horses having short thick necks and badly set on heads and
especially with intermaxillary narrowness they should be passed
through rings in the cheek piece of the bridle or between the ears
and over the forehead (overdraw check) so that while the head is
elevated the nose may be projected forward after the Russian
fashion of equitation. This measure has indeed appeared to cure
several cases of roaring. 1 have met with fewer roarers in the
same number of horses in America than in England, and this I
attribute to the better mode of using the bearing rein on this side
of the Atlantic.

The Chick Vetch (Lathyrus Cicera) should be excluded from
the fodder of horses or used in small proportion only. In man it
is found to be injurious when it forms a twelfth part of the bread
used and gives rise to paralysis if it amounts to a third (Aitken).

Faliative and Curative freatmeni. Medicinal treatment will
prove useless in the great majority of cases: as for example in
paralysis and degeneration of the muscles, in ossifications, frac-
tures, or distortions of the cartilages, etc., etc. Nevertheless where
there is merely thickening of the membrane of the larynx altera-
tive and tonic treatment may be successful especially if associated
with iodine ointment or activé blisters applied to the throat. A












LARYNGEAL HYPERAZESTHESIA. CONVULSIVE
COUGH.

Convulsive cough with visible lesions—without. Excitants, cold air, or
water, rough or dusty food, irritant agents inhaled or swallowed. Treat-
ment, hygienic, nerve sedative, expectorant, tonics, Muriate of ammeonia,
Sulphur dioxide, silver solution, ferric chloride, alum, derivatives, elimina-
tion, aromatic, dietetic.

The chronic or paroxysmal cough may often be traced to the
presence of tumor, ulcer, local inflammation, or parasite, but in
some instances no local trouble is recognizable, the general health
remains good, and yet the throat is abnormally sensitive and a
cough or fit of coughing may be roused by passing into the cold
air from a warm stable, by cold water in drinking, by inhaling
irritant gas, by the passage of rough or fibrous food, or by
handling the larnyx. There is undoubtedly a hyperzesthesia of
the larnyx and the horse and dog as being more exposed to severe
demands on the physical and nervous systems are especially liable
to suffer.

Treatment must be adapted to the conditions. Ovwver-work,
damp unhealthy buildings, and all appreciable health depressing
causes must be corrected, and a course of iron and nux vomica
may be tried. Borax, bromide of potassium, and extract of hyos-
cyamus, made into an electuary with molasses or honey may be
smeared upon the molars four or five times a day. In obstinate
cases the inhalation of the fumes of burning salammoniac or sul-
phur, or the direct application to the larnyx of dilute solutions
of silver nitrate, ferric chloride, or alum may benefit., The throat
may be blistered by cantharides or mustard. Care should be
taken to keep the functions of bowels and kidneys normally ac-
tive, to protect the patient against cold and damp, and to give nu-
tritive but non-stimulating and easily digested food, as for the horse,
bran mashes, roots, grass or scalded hay, and for the dog pulped
flesh, soup and mush. Sometimes benefit can be obtained from
the vegetable aromatics and stimulants as eucalyptol, tar, turpen-
tine, balsams of Tolu and Peru, tincture of anise, fennel, ete.
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DISEASES OF THE CHEST.

Cough, its artificial production, precautions, character in different animals.
Cough in disease, strong, full, ringing, weak, short, broken, abortive, dry,
rasping, croupy, small, husky, soft, humid, rattling, mucous, paroxysmal,
sympathetic, wheezing, roaring, whistling, grunt, moan. Expectoration,
nasal in horse, also bucecal in other animals, Morbid expectoration, watery,
viscid, cloudy, flocculent, purulent, rusty, cretaceous, parasitic, feetid, vari-
colored, microbic. Expired air, warm, cool, vegetable odor, acid, feetid,
heavy. Respiration, number in health, alteration in disease, rapid, slow,
tardy, short, catching, gquick, deep, labored. Position, standing, lying.
Pleuritic breathing, broken-winded.

Before describing specific diseases, it is needful to consider the
methods of physical diagnosis which enable the practitioner to
differentiate the diseases of the chest. Some of the following
remarks will bear equally on diseases of the nose and throat as
well.

COUGH.

The cough so varied in health and in disease deserves careful
practical study. It can usually be excited in solipedes, sheep and
dogs by pinching the first ring of the windpipe between the thumb
and first two fingers. In oxen it is best produced by compressing
the anterior part of the larynx. In old cattle it is difficult to pro-
duce coughing. In no animal should the attempt be made rudely
nor unnecessarily repeated, as it may tend to excite or to aggravate
already existing sore throat.

The cough of the healthy forse is sharp, loud and ringing, often
repeated two or three times and followed by a snort (clearing of
himself). It is weaker in young horses and shorter and drier in
the aged.

The usual cough of the ox is weak, dry, slightly husky and pro-
longed.

That of the skeep, small, weak and dry.

That of the dog, also weak and dry.

A strong, full, deep, ringing cough is rarely heard in disease
except in slight irritation of the larynx. In such cases the larynx
is tender and slight handling or pinching develops the cough.
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OTHER MORBID SOUNDS.

Besides cough may be noticed the w/heezing breathing charac-
teristic of broken wind, chronic bronchitis and asthma, roaring,
whistling, etc., as already described, and the sound between a
moan and gruni, produced in pneumonia especially in the ox.

EXPECTORATION.

This escapes almost exclusively by the nose in horses, because
of the length of the soft palate. It may come from the mouth of
other animals, especially when they cough. In the ox the dis-
charge from the nose is rarely seen because of his licking it out
with his tongue. Rattles (rales) in the larynx, trachea or
bronchia, enable us to ascertain the source of such discharges.

The nasal discharge in acute catarrh, laryngitis or bronchitis,
is thin, clear, and slightly viscid, becoming thick, whitish and
flocculent as the disease advances. It is yellowish, thick, floccu-
lent and intermixed with shreds of false membranes in diphtheria
or in the croup of young foals and calves. It is clear, slightly
viscid and watery at the onset of bronchitis. At the debut of
pneumonia it is often reddish (rusty). It is bright, red, frothy
and bloody in haemoptysis. It is scanty, clear, watery, and con-
taining minute white flocculi in pulmonary en.physema (broken
wind). It is white, thick, curdy, and devoid of viscidity in
chronic bronchitis or when a pulmonary abscess is being emptied.
It is grayish, thick and flocculent in advanced pneumonia in the
horse.

Cows in the advanced stages of pulmonary tuberculosis ex-
pectorate a yellowish, sticky matter containing minute hard
masses often cretaceous. Calves and lambs suffering from
strongyli in the lungs expel these in little pellets in the midst of
a thick white material.

The expectoration is fetid, dark red and grumous in gangrene
of the lungs.

In pulmonary tuberculosis and glanders the expectoration usu-
ally contains the respective bacilli.
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jerk. It is significant of the early stage of pleurisy, and arises
from the desire to avoid the pain attendant on the rubbing together
of the inflamed surfaces during deep inspirations. It is further
seen Tin tetanos, peritonitis, perecarditis and pleurodynia.

Deep breathing with great lifting of the flanks and loins is
characteristic of water in the chest, and consequent inability to
inflate the lungs.

Labored breathing, which is at once hurried, deep, and with-
out intermission, is seen in severe laryngitis, croup, capillary
bronchitis, and pneumonia, in all cases alike from the difficulty
experienced in introducing into the lungs the requisite amount of
air. It is especially marked in double pneumonia, pleuro-pneu-
monia, complicated with effusion in the chest, and in old standing
broken wind with dilatation of the right heart,

In all such cases where there is much interference with the
eeration of blood, whether from obstruction to the circulation of
blood or a hindrance to the introduction of air, the horse invaria-
bly stands. The fact that he has lain down may be taken as an
indication that improvement has taken place. The peculiarity is
due to the sharp outline of the horse’'s sternum inferiorly so that
in lying down he is compelled to rest on his side and the whole
weight of the body tends to compress the chest. In the ox,
sheep, pig and dog, which can rest on the sternum, breathing
can be carried on with comparative ease in the recumbent posi-
tion, and these animals accordingly do not necessarily stand
except in very extensive and violent affections of the chest.

The occurrence of a short inspiration suddenly checked and a
prolonged expiration characterizes pleurisy, the check to the in-
spiratory act being because of the pain caused by dilating the
thorax.

The double lifting of the flank in expiration:-—the act appear-
ing to be performed by two distinct and successive acts is one of
the most prominent symptoms of broken wind, but is not peculiar
to this disorder. In the horse it exists in chronic bronchitis, dil-
atation of the right heart, old standing hydrothorax, and
diaphragmatic hernia. It is further frequent in the acute diseases
of the chest. In oxen it accompanies pulmonary emphysema,
pulmonary consumption, dilatation of the heart, foreign bodies
in the heart, and dropsy of the pericardium,
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In the Horse the diaphragm is attached by its outer border to
the last rib, and to the lower ends of all the asternal ribs, and the
extremity of the breast bone. A thin layer of lung accordingly
extends to between the two last ribs superiorly and down to near
the lower end of the asternal ribs. The subjacent abdominal
organs are arranged as follows :—On fhe left side, and counting
from below, the large intestines (double colon), the stomach and
spleen and a portion of the left lobe of the liver :—on fhe right
side, below, the large intestines, above, the liver and pancreas.
Of these the stomach and intestines frequently contain gases,
while the liver by its solidity gives a special solid character to the
right posterior part of the chest. The spleen is too deeply situ-
ated to affect much the results of a physical examination. The
greatest substance of lung is between the upper and middle
thirds of the thorax. The anterior third is inaccessible on
account of the shoulders, but more than usual may be reached by
raising the fore limb and drawing it forcibly forwards, The
space between the third and seventh ribs is occupied by the solid
mass of the heart, which especially modifies the result of physical
examination on the left side where a notch in the lung allows it
to approach the surface,

In the ox the diaphragm is only attached to the last rib for two
or three inches at its upper extremity ; it is fixed to the second last
rib as far down as about one-third of its length ; thereafter it is at-
tached in succession to the middle third of the third last, to the
lower third of the fourth last, to the lower ends of the next two in
succession and to the sternum. The result is that the lungs do not
extend so far back relatively to the ribs as they do in the horse.
They are virtually absent from the last intercostal space, present
only in the upper third of the second last, in the upper two thirds
of the third last and reach the lower third only in the space be-
tween the ninth and tenth ribs. The paunch alone occupies the
space beneath the asternal ribs on the left side, and the liver and
the solid mass of the omasum and abomasum that beneath the
right. The shoulders in fat improved beef breeds absolutely pre-
vent examination of the anterior third of the chest, though in
thin animals and dairy breeds and scrubs more of this may be ex-
posed by raising the fore limb than in the horse. The heart cor-
responding in position to the third, fourth and fifth intercostal






PERCUSSION.

Methods. Tissues as good and bad conductors of sound. Immediate,
mediate percussion. Bilateral symmetry and divergence. Effect of build-
ing, race, etc. Horse, left side, right. Ox, left side, right. Effect of 1st
and 3d stomachs, liver, etc. Sheep, diaphragm, heart. Pig, fat, lean, heart.
Dog, method. Birds, back, ribs. In disease, increase, decrease, absence of
resonance, in large area, in patches. Crack pot sound. '

This consists in striking the walls of the chest so as to bring out
the resonance of the parts. In proportion as we tap gently with
the tip of the finger or strike forcibly with the closed fist will we
elicit the sounds from the superficial or the deeper parts of the
lung. Hence slight blows only must be used when the lung tis-
sue is thin, to avoid bringing out the resonance from the deeper
seated organs, and both must be resorted to when the lung is thick
to ascertain its condition at the various depths. Where a mode-
rate force is requisite the four fingers and thumb of the right hand
are brought together in aline and the weight of the hand as moved
from the wrist is employed to bring out the sound. The ribs be-
ing hard convey sound best from the deeper parts, and on them
percussion is usually made. Care should be taken not to mistake
the lesser resonance conveyed through the soft tissues of the in-
tercostal spaces for an indication of a diseased condition. In pro-
portion too as the ribs are covered with flesh or fat, the resonance
will be diminished and a stronger blow will be necessary to bring
out the sound from the lungs,

If the blow is made directly on the side of the chest the percus-
sion is called #mmediate ; if made upon an elastic solid body
(pleximeter) laid on the outside of the chest it is mediafe. The
readiest and perhaps the best pleximeter is the middle finger of the
left hand which is to be applied flat upon the side of the chest to
receive the blow directed perpendicularly to its surface. In fat
or fleshy snbjects it should be pressed firmly on the surface so as
to compress and condense the soft parts and render them better
conductors of sound. Some use flat pieces of ivory, siiver, caouch-
ouc but in employing these the nails of the right hand must be
carefully pared, lest by striking the solid body they produce a
sound which interferes with the true pulmonary resonance.
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rib; this diminishes to the ninth, bshind which it is usnally
replaced by a dullness due to the presence of food in the anterior
part of the paunch. By drawing back the limb percussion may
bz employed over the first and second ribs as well.

In the lower third the first two ribs can be examined and
a clear sound should be educed. On the fourth, fifth and sixth
ribs there is a full resonance, the heart being here covered
by lung tissue, contrary to the condition in the horse. From the
seventh the sound becomes duller and the dead sound from the
food in the rumen characterizes the lower fourth of the ninth rib.

Right side. From the shoulder the resonance gradually de-
creases in the upper third to the eleventh rib, beyond which the
sounds obtained are only from abdominal organs. In the middle
third considerable resonance is met with over the first and second
ribs, it is very full and clear over the fifth, sixth and seventh,
whence it decreases and is quite lost behind the tenth. In the
lower third a clear sound can be elicited over the first, second,
fourth, fifth and sixth ribs ; this is lessened over the seventh and
eighth, and completelv lost behind the ninth. Any but the
slightest blows over these three last ribs brings out the dull, solid
sound from the liver.

A very full paunch greatly increases the anterior convexity of
the diaphragm, and compresses the lungs into the anterior part of
the chest. If the contents of the rumen are solid the resulting
dullness on percussion might be mistakenly supposed to indicate
consolidation of the lung. This source of error must be care-
fully guarded against.

Sheep. Percussion in the sheep differs from that in the ox
chiefly in the following particulars: The diaphragm being at-
tached to the last rib as in the horse, the diminishing resonance
of the lung may be traced as far back as in that animal. Thus a
pulmonary sound can be obtained in the upper third as far as the
last intercostal space, in the middle as far as the second last, and
in the lower as far as the fourth from the last. Over the lower
part of the fifth and sixth ribs on the left side the resonance is
remarkably clear owing to the great relative thickness of the
anterior lobz of the left lung which here covers the heart.

Pigs. In fat pigs the results are almost negative. In lean
animals the middle third on each side gives out a clear resonance
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of water in the chest and its removal may be equally traced
through all these stages.

If the increased clearness is confined to the upper, lower, or
posterior border of one or both lungs, the sound being natural
over all other parts, it indicates the existence of emphysema of
the lungs, a condition almost constant in broken-winded horses.

If the sound is drumlike over most of the lung it is due either
to extensive emphysema or to the presence of air as well as liquid
in the cavity of the chest. In the case first noticed there will be
the double action of the flank, the weak, dry, husky cough and
the wheezing breathing ; in the last there will have been the pre-
vious attack of pleurisy, and the application of the ear to the
chest will detect a splashing sound constant or heard ouly at in-
tervals or on rising. This should be carefully distinguished from
abdominal gurgling.

Diminished resonance, noticed over an entire lung, may be due
to congestion or cedema of the lung, to the formation of a thick
false membrane over the inner surface of the ribs or to a false
membrane enveloping the lung and preventing its due distension.
Congestion will be distinguished by the blueness of the mucous
membranes and the presence of acrepitant sound heard on auscul-
tation. Pleurisy is known by the tenderness on percussion or on
pinching the intercostal spaces, and by the presence in many
cases of a friction sound. The sound may be further lessened in
cattle by the deposit of tubercle on the inner side of the ribs, or
the extensive deposition of miliary tubercle throughout the sub-
stance of the lung.

Absence of resonance, the sound brought out by percussion
being similar to that obtained by practising it over the muscular
masses of the haunch, is always partial. It is due either to he-
patization or to water in the chest. Hepatization is distinguished
by its rarely affecting the lower thirds of both lungs at once, by
the presence of a crepitating rile round the margin of the area of
dullness, and by the increased resonance and respiratory murmur
over the sound parts of the same and the opposite lung. In water
in the chest on the other hand a friction sound and much tender-
ness precedes the dullness ; the tenderness continues and the dull-
ness reaches ths same height on both sides of the chest, in the
case of the horse. In the ox, water may exist on one side of the






AUSCULTATION.

Mediate and immediate auscultation. Methods, guiet, normal chest
sounds, tubal, bronchial, vesicular, respiratory, cardiac. Juvenile respiratory
murmur, Horse, left side, right. Ox, left side, right. Accidental sounds,
rumbling, gurgling, crepitation, friction. Sheep, special features. Goat,
force. Pig, Dog, Birds, morbid chest sounds. Increase, general, partial.
Decrease, general, partial. Absence. Bronchial sound in excess, in improper
place. Cavernous, amphoric, mucous sounds. Riles, sonorous, sibilant,
mucous, submucous, crepitant, subcrepitant. Creaking, metallie, tinkling,
gurgling, splashing, friction. Timbre of Cough. Palpitation. Mensuration.

This is a term used in medicine to denote the mode of exploring
an organ by applying the ear over the region in which it is situ-
ated and deducing the healthy or diseased condition by the sounds
heard. First employed by Lezennec in human medicine it was
quickly availed of for the lower animals by Delafond and Leblanc.

Auscultation is mediate or immediate. Immediate Auscul-
tation is practised by applying the ear directly upon the skin,
either bare or covered with a handkerchief. In Mediate Aus-
cultation an instrument called a stethoscope is employed to con-
vey the sound from the surface of the body to the ear of. ex-
aminer. The common stethoscope is formed of soft wood (cedar
or ebony) or of gutta percha, is from five to seven inches long
and a quarter of an inch in the bore. The end applied on the
skin is widened into a funnel three-fourths of an inch across at
the mouth ; the opposite end is flattened out to apply to the ear,
is about two inches in diameter and has a hole in the centre to
convey the sound. A flexible stethoscope is also used either with
one or two ear pieces and though less convenient in general than
the common variety possesses this advantage when the heart is
being examined that it conveys the sound without the impulse of
that organ.

In mediate auscultation the ear should be closely applied to the
surface, the right ear being used for the left side and the left ear
for the right, but a preference should always be exercised in
favor of that in which the sense of hearing is most acute. If a
handkerchief is used a single fold only must be applied, otherwise

164






166 Veterinary Medicine,

ment like the E'nglish racer it is more distinet than in the Norman,
Clydesdale and other heavier breeds. Deep, broad capacious
chests emit a stronger sound than such as are shallow, narrow and
short. Exercise, fear or any excitement accelerating the respira-
tory act increases the sound. A full stomach, certain narcotics and
other depressing influences lessen it. Other things being equal
the sound is lower in cattle and sheep than in other domestic
animals,

Horse. The ear pressed strongly upon the breast where the
windpipe enters detects a strong blowing sound referable to the
lower end of the trachea and the bronchi. In young foalsa
respiratory murmur is heard when the stethoscope is applied in
front of the shoulder, the limb being meanwhile drawn backward.
A similar murmur may be heard, but less distinctly over the
shoulder blade at this age. |

Left Side. Behind the shoulder in the upper third of the chest
the sound is loud and somewhat harsh, the respiratory murmur
being here supplemented by the noise of the air rushing through
the larger bronchia. From the 13th rib the respiratory sound is
alone heard and becomes weaker to the second last (17th).

In the middle third the respiratory murmur is moderately clear
from the 4th to the 6th rib, it becomes louder and clearer to the
gth from which its force gradually diminishes and is lost over the
16th. In the lower third over the 4th, sth, and 6th ribs the re-
spiratory sound is replaced by the sounds of the heart, each beat
being distinctly divided into two sounds, the first dull and pro-
longed, the second short and quick. ‘The respiratory murmur is
heard over the 7th and 8th ribs, is weaker on the gth and lost
over the 1oth. In the middle and lower thirds but especially
towards the posterior part of the chest, abdominal sounds are often
heard. They consist chiefly in gurgling or in a noise like that
caused by the air rushing into a bottle which has been turned
upon its side when full of water. Such sounds are easily dis-
tinguishable from those occurring in a diseased chest as they bear
no relation to the rythmical action of breathing.

Right Side. In the upper and middle thirds the sounds do not
differ from those of the left side. In the Jower third the respira-
tory sound is clear from the 4th to the 7th ribs; from this it de-
creases and is lost at the 1oth.
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process of digestion. This is especially marked after the animal
has fed on green food or potatoes. A loud friclion of rubbing
sound, which may be imitated by placing the back of one hand
upon the ear and rubbing the palm of the opposite hand upon it,
is likewise heard over the left side after eating. It is produced by
the movements of the paunch during contraction and not being
synchronous with the respiratory acts cannot be confounded with
the friction sounds of pleurisy to be hereafter noticed.

Sheep. The diaphragm being attached to the last rib as in the
horse the respiratory murmur may be heard to the second last.
The shoulders being more movable than in the ox the anterior
part of the chest can be more satisfactorily examined. The vesi-
cular murmur is heard along the whole lower third on the left side
though the heart sounds are superadded over the gth, sth and
6th ribs. Crepitation from the subcutaneous areolar tissue is
rarely heard. Otherwise the sounds of the chest and abdomen
correspond to those of the ox,

Goat. Thisanimal differs from the sheep mainly in the greater
force and clearness of the respiratory murmur. _

Pig. It seems ridiculous to speak of auscultating the pig, yet
he 1s sometimes thin enough and quiet enough to permit of one
obtaining satisfactory results. Gentle treatment and scratching
the back and abdomen will often persuade him to be temporarily
quiet and docile. The vesicular murmur is very clear in the
middle third of the chest on either side, but diminishes gradually
on the last six ribs, and disappears on the second last. It is much
less intense in the upper and lower thirds. In the posterior part
of the chest rumbling and gurgling abdominal sounds are frequent.

Dog. The respiratory murmur is very clear over the whole
chest. It is most intense along the middle third and becomes less
clear on the 4 or 5 last intercostal spaces. The mobility of the
shoulder permits an examination of nearly the entire chest. The
respiratory murmur may be heard over the entire length of the
lower third on the left side though the heart’s sounds are equally
heard over the 4th, sth and 6th ribs. Rumbling and gurgling
abdominal sounds are much less frequent than in herbivora and
omnivora.

Birds. The respiratory murmur is loud, clear and almost harsh
on the sides of the thorax, beneath the wings, and considerably
softer as heard on the back.
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may be partial or general, General diminution is szen in
anzemia, in low fevers, in all very prostrate conditions from the
mere want of power to dilate the chest; in general emphysema
(broken wind, heaves), in general miliary tubarcular deposit in
the lungs, or in that form in cattle in which the tubercle has been
replaced by cretaceous deposits, from the animal’s inability to
fully dilate the air cells; in enteritis, peritonitis and metritis
the chest is more fully dilated because of the pain attendant on
that act, and the breathing being short and quick the murmur is
correspondingly low. In certain brain diseases with sluggish
respiration the sound is equally feeble.

Partial diminution of murmur is more surely indicative of
lung disease. It may arise from partial congestion when a sup-
plementary murmur will be observable over other parts of the lungs,
and a crepitant rile soon appears in the congested part; from
local emphysema in which there is increased resonance in per-
cussing the part; from tubercular or cretaceous deposit, when
there will be exaggerated murmur elsewhere, or from bronchitis
with blocking up of one or more small bronchial tubes and with
louder respiratory sound in other parts.

Absence of respiratory murmur may be due to various
causes, all of a diseased nature. Hepatisation of lung may be
recognized when this condition is found associated with a crepi-
tating rdle around the margin of the silent part, and when per-
cussion shows its solidity and want of resonance. Splenisation
1s associated with absence of respiratory sound and dullness on
percussion, but no surrounding crepitation. Absence of sound
in water in the chest is confined to the lower part of the chest,
keeps the same level and ratio of increase in front and behind,
and in the horse on the two sides, and has been preceded by the
characteristic catching breathing and the friction sounds of
pleurisy. Large tumors and extensive and circumscribed tuber-
cular deposit will give rise to absence of sound over a limited area
and plugging up of one or more bronchial tubes will lead to a
similar result. Hepatisation of lung and water in the chest are,
however, the common causes of loss of respiratory murmur,

The bronchial or tubal sound may be increased in pitch and
in harshness in two conditions, 1st. In the early stages of bron-
chitis when the lining mucous membrane of the air passages is
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at once when the mucus is expelled by coughing. Sometimes it
is modified by an occasional clicking sound from the flapping of
a shred of semi-solid mucus attached to the walls of a bronchial
tube. This disappears when breathing becomes more hurried.

The sibilant (whistling) rile often acknowledges the same
causes as the sonorous, but indicates a narrower closure of the
tubes. More frequently it is heard further back on the chest and
results from pulmonary emphysema and dilatation of the smaller
bronchial tubes (broken wind, heaves). It is then heard chiefly
in expiration and coincidently with the second quick lifting of the
flank. It is further associated with the double lifting of the
flank in expiration with the short, weak, paroxysmal cough and
the indigestion characteristic of broken wind. If the whistling
noise is so loud as to be heard without applying the ear to the
chest it is called wheezing.

A mucous rile is caused by air passing through any liquid
contained in the bronchial tubes, such as mucus, pus, or blood. It
may be imitated by blowing a large number of soap bubbles in a
thick lather and noticing them burst simultaneously or successive-
ly. It is chiefly observed in bronchitis after the preliminary dry
stage of the mucous membrane has passed off and an abundance of
mucus has been secreted. The nature of the sound will vary ac-
cording as it comes from the larger or the smaller tubes or in other
words as to whether the bubbles are large or small. That from
the smaller tubes is sometimes called a submucous rile. Either
of these riles may be temporary or permanent as the mucus may
be momentarily cleared away by coughing.

The crepitant rile is a sound of very fine crackling which has
been variously compared to the crackling of salt when put on red
hot coals, the noise of a sponge expanding in water and the rub-
bing of a small lock of hair between the finger and thumb close to
the ear. The existence of the erepifant rdle usually denotes the
existence of the early stage of inflammation of the lungs, and the
progress of hepatization in such cases may be traced by the ad-
vance of the line of crepitation which precedes it. So the progres-
sive absorption of exuded matter in recovery may be equally fol-
lowed by a line of crepitation gradually decreasing in area until it
meets in a point. The observaticns will be coroborated by the
dull sound elicited on percussing the parts. The production of
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distinctly than in the horse. After the lapse of twelve, twenty-
four or forty-eight hours the friction sound disappears, the sur-
faces of the pleurze being separated by the liquid effusion, but it
may reappear when the fluid is absorbed in the process of recov-
ery. Sometimes the friction is further manifested by vibration
of the walls of the chest perceptible to the touch.

The creaking sound, as from the bending of a piece of strong
leather is caused by the movement of a thick and solid false mem-
brane binding the lungs to the side of the chest. This is often
confounded with crepitation.

Metallic tinkling is only heard when liquid and gas both exist
in the pleural sac and is due to the falling of a drop from the
shreds of false membrane above into the fluid contents below.
The sound is somewhat like the falling of drops in a closed cask
half full of water, or it may be fairly exemplified by placing the
palm of the left hand flat on the right ear and striking the back
of the hand smartly with the middle finger of the right. The
sound is chiefly heard after the patient has changed its position
and especially after rising. The explanation of this is that in the
recumbent position the liquid changes its place and bathes parts
which in standing are surrounded by gaseous products only.
Drops accordingly fall into the liquid for some time with dimin-
ishing rapidity until they cease altogether. Other explanations
of the sound but which less frequently exist are: the ascent of a
bubble through the liquid and its bursting on the surface ; and
the sudden recoil of air from one wall of the plueral cavity to the
other as the result of movement or sound generated in the deeper
seated solid structures.

A gurgling or splashing sound is equally indicative of the
presence of fluid and gas in the pleural sac. It is almost never
heard unless after a sudden movement on the part of the patient
causing considerable commotion in the contained liquid. Gur-
gling sounds transmitted from the abdomen are too often mistaken
for this. In small animals with hydro-pneumo-thorax a quick
shaking of the patient will develop it.

Auscultation of the Cough is sometimes valuable, though
more difficult and less satisfactory in the lower animals than in
man, chiefly because of the extensive movement of the ribs in the
former. As conveyed through a healthy lung to the ear applied












BRONCHITIS.

Relation to other maladies of the air-passages. Horse. Causes, suscepti-
bility, heat, cold, sudden changes, thick coat, rebreathed air, on shipboard,
in zoological gardens, in close stables, in navies, organic matter in expired
air, water vapor in expired air, effect on the air and bacteria. Ingesta in
bronchia. Medicinal liquids in bronchia in horses and cattle. Exposed
locations. Clipping. Smoke and gaseous irritants. Symptoms, in mild
cases, in severe : fever, cough in dry stage, after secretiom, anscultatory
sounds, percussion, discharge, watery, glairy, frothy, later milky, floceulent,
purulent. Convalescence, Capillary and pseudomembranous form. Intensity
of symptoms, labored breathing, dyspncea, violent cough, pinched counte-
nance, dark mucosze, perspirations, palpitations, asphyxia. Course, du-
ration. Termination, difficult expectoration, blocking of bronchia, pneu-
monia, bowel susceptibility, skin congestion, laminitis. Chronic condition.
Lesions, congestion and contents of bronchia, soft, thick, friable mucosa,
absence of vascular ramification, tenacious mucus, false membranes. Col-
lapse, atelectasis, splenisation, emphysema, bronchiectasis. Treatment,
in mild cases, in severe, hygienic, steaming, sulphur dioxide, derivatives,
guarded laxative, neutral salts, calmatives, expectorants, alkalies, stimu-
lant, oxygen, peroxide of hydrogen, iodide of potassium. Diet. In ad-
vanced stages tonics.

Definition. Inflammation of the mucous membrane which lines
the bronchia. It is the counterpart of coryza and laryngifis, be-
ing but the inflammation of another portion of the same mucous
membrane which lines the whole respiratory track. That portion of
this mucous membrane which lines the trachea is rarely or never
the exclusive seat of inflammation, so that in case of its being
implicated we do not speak of the case as one of frackeifis but as
laryngitis or bronchitis, according as the throat or bronchia form
the seat of active inflammatory action.

The bronchial mucous membrane is often inflamed in influenza,
strangles, contagious pleuro-pneumonia of cattle, distemper in
dogs, and parasitic diseases of the lungs, but the following re-
marks will be confined to the simple inflammatory affection. Tt
appears as an acufe and a chronic affection.

HORSE. ACUTE BRONCHITIS.

This is more frequent in the horse than in other animals, and
178
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befell the steamer Thanemore, Captain Sibthorp, of the William
Johnson & Co. line, This vessel left Baltimore with 565 cattle
on board, of which 228 perished by suffocation before she reached
Cape Henry.

Among animals that survive such treatment the susceptibility
to lung disease including even the contagious forms like tubercu-
losis 1s enormously enhanced.

EFFECTS OF MODERATELY VITIATED AIR.

““When air only moderately vitiated is breathed continuously
for a greater length of time the results are still very injurious,
and in the front rank of diseases so caused stand pulmonary con-
sumption, and other destructive affections of the lungs. Perhaps
no better example of this can be given than that of the monkey
houses of the Zoological Gardens of London and Paris. While
these houses were small and ill-ventilated the monkeys died in large
numbers from pulmonary consumption, but after they had been
enlarged and better ventilated the mortality from this cause nearly
ceased. (Arnott.)"’

““ Town dairy cows which are packed in close ill-ventilated
buildings and never allowed to go out are very subject to consump-
tion, while horses kept in no better conditions, but spending nearly
half their time in the open air, rarely have phthisis. (With lung
plague it will be remembered that the out-door exercise and min-
gling of herds leads to an increase of the mortality.) Horses
newly stabled suffer severely from diseases of the lungs. The
same holds true of human beings. = A long list of careful observ-
ers have noticed the essential connection of lack of ventilation and
pulmonary consumption, - Baudelacque, Carmichael, Arnott, Le-
pelletier, Allison, Sir James Clark, Toyubee, Guy, Greenhow,
Sir Alexander Armstrong, Parkes, and Aitken have especially in-
sisted upon consumption being a sequence of lack of ventilation.
Dr. Cormac indeed insists with great force that consumption is
originated by rebreathed air.

““'The notorious prevalence of consumption in sailors has been
directly traced to the impure air in which they sleep, and an ex-
tensive outbreak of lung disease (not tubercular), leading to
destruction of lung tissue, in the English Mediteranean squadron
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although she was lying in the center of the North River with port
holes and hatches open, and a fresh breeze blowing from the
north, ”’

‘“On the ‘ Assyriaan Monarch’ the space per head was only
192 cubic feet, but this ship was supplied with a ventilating fan
or blower capable of delivering over 50,000 cubic feet of fresh air
per hour, so that her ventilation was abundantly provided for.
In some smaller ships we found the space per head to exceed
little, if at all, 150 cubic feet. In these, accordingly, a single
hour without any change of air would threaten the life of every
animal on board, and two hours would endanger those for which
even the larger space is provided. It is true that such absolute
seclusion is rarely required, and that a certain amount of aerial
diffusion is always going on through imperfectly closed hatches,
companion ways, and ventilators, vet that these are often insuffi-
cient has been amply shown by such losses as are reported above,
as well as by the bronchitis and tuberculosis which Drs. Whitney,
Lyman, and Williams have found in the lungs of American ani-
mals arriving in England.”’

‘‘ ORGANIC MATTER IN EXPIRED AIR.”

““ The decomposing organic matter given off by the lungs and
skin is probably the most injurious of the animal excreta, when
allowed to act on the system for a length of time. This exhaled
organic matter is easily recognized in the air by chemical tests, or
by the putrid odor evolved when cotton wool, that has been
breathed through, is left to soak in otherwise pure water at a
temperature of 70° to 80° Fahrenheit. 'The experiments of
Gavarret and Hammond, in which expired air had its carbonic
acid and water vapor removed, leaving only the organic matter,
showed that the latter was highly deleterious. Hammond found
that a mouse died in forty-five minutes in such an atmosphere.
[t has also been again and again demonstrated that air containing
a given amount of carbonic acid as the result of respiration is far
more poisonous than air which contains the same amount of car-
bonic acid as a product of combustion.”

‘“ WATER VAPOR IN EXPIRED AIR."

‘““ The amount of water vapor given off by the lungs varies
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atmosphere outside, we can conceive of nothing more simple and
effective than thorough ventilation by fan or heat extraction, as
referred to below.” Report of the U. S. Treasury Cattle Com-
mission, 1882,

The above quotations were written with special reference to
cattle but the author reproduces them here as in principle applic-
able to horses as well.

In both horses and cattle treated as above it is common to find
ingesta in the bronchia drawn in during the violent paroxysms of
coughing. Here we have a direct mechanical irritant and a
means of septic infection, highly calculated to induce unhealthy
broncho-pneumonia.  Williams quotes the case of a horse in
which vomition was caused by an over dose of aconite, and a por-
tion of the food entered the bronchi.

In this connection must be named the introduction into the
bronchia of liquids forcibly administered to horses and cattle. In
the horse the length of the soft palate enables him to hold liquids
in the mouth during his pleasure, and among the expedients
adopted to coerce him are the very dangerous ones of holding the
nostrils and of pouring the liquid through the nose. When the
nostrils are held the urgent demand for air leads to attempts to
breathe through the mouth, and, whether he succeeds in this or
not, the usual result is the drawing of a portion of the liquid into
the lungs. When it is poured through the nose the animal cannot
protect himself except by rapid gulping, and as he must breathe, a
portion of the liquid is usually drawn into the lungs. Any irritant
taken in this way will develop bronchitis, and some bland agents
like melted lard are almost equally injurious. Cattle having a short
palate can scarcely resist swallowing liquids that are poured into
the mouth, but a cough with the succeeding quick inspiration will
almost certainly draw a portion into the bronchia. To return to
the influence of cold, exposed situations which receive the full
force of cold winds, those from the northand west on the Atlantic
slope are specially conducive to bronchitis. Exposure of newly
clipped animals to stand without protection in winter or early
spring, has the same tendency. Finally the inhalation of smoke
or of heated and irritant gases and vapors, as in a burning build-
ing, is an effective factor.

Symptoms. In its mildest form bronchitis is a transient illness
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pelled with sneezing and accompanied by movement of the jaws.
With the access of free secretion there is a great mitigation of the
fever and the other distressing symptoms, and, if no relapse nor
complication supervenes, recovery may be complete in a fortnight
or three weeks from the onset,

From this time all the febrile symptoms decline and disappear,
appetite and liveliness return, the discharge rapidly diminishes
and finally disappears, when the patient may be said to have com-
pletely recovered.

Capillary and pseudo-membranous bronchitis are described
by Revnal as occurring in young horses recently brought into the
army and subjected to the hot and close stables in some of the
French barracks. It began as ordinary bronchitis, which in place
of tending to recovery, propagated itself to the most minute
bronchial ramifications, and was frequently complicated by the
formation of false membranes. The signs of its accession are an
extreme intensity of the general symptoms, the rapid, labored,
difficult breathing, accompanied by convulsive action of the
pectoral and abdominal muscles ; the frequent, painful, suffocating
and abortive cough, which violently shakes the whole body ; the
extended head, open mouth, distorted nostrils, reddish brown
protruding eyes ; the pinched, haggard features, and the frothy
mucous, nasal discharge striated with blood, and later interspersed
with shreds of false membrane similar to those existing in croup.
In connection with thes=z are the symptoms of extreme oppression,
partial sweats, tumultuous action of the heart and small, weak,
rapid pulse. Death resulted from suffocation during a paroxysm
of coughing.

Course. Duration. Termination. Bronchitis is not usually
fatal, except in very voung or old or worn out animals, or unless
it assumes the capillary form or is complicated by pneumonia,
pulmonary abscess or by metastasis to the bowels or feet. In the
mildest cases health is re-established in three or four days, and in
the severe, about the twelfth, fifteenth or twentieth day. In old
and debilitated animals in which pure bronchitis proves fatal, the
abundant effusion into the bronchial tubes, the influence of gravi-
tation retaining this in the smaller tubes, the palsy of the
cilia which normally carry it outward, and the want of power to
expectorate by coughing, usually bring about suffocation. This
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its easy passage outward. This state of lung differs materially
from the consolidation due to inflamed lung tissue (hepatisation).
When cut it does not present the granular appearance of the lat-
ter, caused by the exudation into the minute air cells, but the cut
surface has an uniform homogeneous aspect aptlv likened by
Leennec to muscular flesh (splenisation). Mendelson, Traube
and Gairdner have induced artificial collapse of the lung by in-
troducing foreign bodies into the bronchia of animals.

Lmplysema of the margins of the lung is a frequent concomi-
tant of ecollapse. 'The cause is plain. The portion of lung, the
subject of collapse, emptied of its air, does not occupy a tithe of
the space it would normally fill. The rest of the lung tissue ex-
pands unduly to fill out the vacated portion of chest and the cells
become over-distended and ruptured. The emphysematous lung
is known by its lighter color, by its irregular bulging surface, by
the subsidence of these elevations when pricked with a needle,
and by a more marked crepitation when pressed. When the cells
have burst and the air escaped into the areolar tissue between the
lobes, it appears as dark lines circumscribing small portions of
pulmonary tissue and collapsing when pricked.

Treatment, 'The mildest cases will recover of themselves,
especially if care is taken to protect the patients against cold, wet,
draughts of cold air, over-exertion, and other injurious causes,
and to give a part of the food warm and sloppy. In severe cases
treatment must be more active, but it will be borne in mind that
severe depletive measures are badly endured. Bleeding danger-
ously increases the already existing weakness and prostration
without affording any corresponding advantage. It is only ad-
missible when from the severity of the symptoms in the early
stages suffocation is threatened or when the brain becomes in-
volved in disease.

Causing the patient to inhale water vapor from scalded bran or
hay is to be assiduously carried on for half an hour to an hour
twice or thrice daily until expectoration has been freely established
and the cough and fever alike moderated. The density of the
vapor must of course be apportioned to the particular case so as
to avoid any approach to suffocation. The addition of the fumes
of burning sulphur will often by their astringent and antiphlogistic
action on the mucous m2mbrane, rendzr the vaporous application
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cessfully treated, into this it gradually merges. The chief dis-
tinguishing symptoms are the abundance and nature of the dis-
charge, the fetor of the breath, and the presence of the mucous
rdle in the chest. It is one of the conditions known by the horse-
man's expression ‘‘ thick wind."

Treatment. Like its type (dilatation of the bronchia, bron-
chiectasis) in man this diseases obstinately resists treatment. In
our efforts to cure it the same general principles must be followed
as in acute bronchitis, with this grand qualification that the gen-
eral aim must be to stimulate and support. Stimulating liniments
may be repeatedly applied along the course of the trachea and on
the sides of the chest. An equable temperature is desirable and
a dry building. Water vapor medicated with various astringents
and antiseptics (creosote, carbolic acid, turpentine, tar, or tar
vapor) is to be commended. A course of tonic and expectorant
medicine is desirable and a highly nutritious and laxative diet is
imperatively demanded.

As tonics Gentian may be given daily in 4 drachm doses com-
bined with quaiacum in doses of 2 scruples. In most cases it will
be advisable to add to the above or employ separately arsenious
acid in doses of 5 to 10 grains combined with three times the
amount of bicarbonate of soda, and given daily for a month or
longer.

The diet should be as for broken wind, nutritious, in small
bulk, of a laxative nature and given at least an hour before work.
A moderate supply of grass, roots, bran, oats or barley may be
given, but hay must be sparingly supplied and, if exclusively
clover hay, dry and dusty, is better withheld. In the north of
France horses with chronic bronchitis are maintained in a service-
able condition by a diet of cut straw and cut hay, well sifted to
remove all dust mixed with oats and molasses and set aside in a
large cask to ferment before being given to the animals. Tar
water may be the exclusive drink.

A pint of linseed, well boiled, and given daily for a length of
time in succession is often of great value.






194 Veterinary Medicine,

from the nose and a mucous rile on auscultation. . Percussion
gives healthy resonance. The disease reaches its height on the
fifth day and recovery may be almost perfect on the eighth. Its
chief danger is from a complication with pneumonia or pleurisy,
or from its merging into the chronic form.

Chronic bronchitis in the ox is characterized by a persistent
disturbance of the respiration, paroxysms of coughing, a white
flocculent discharge from the nose, increasing emaciation, palor of
the mucous membranes, a mucous rile over the windpipe and
median part of the chest and a cooing sound over other points.
If left to itself emaciation becomes extreme, the skin is harsh,
inelastic, attached to the ribs and covered by vermin, and death
usually ensues from diarrheea or consumption.

After death the lesions are like those seen in the horse, unless
there is the complication of tuberculous or other disease of the
substance of the lungs.

Treatment, Neither the general care nor the remedial treat-
ment differs materially from that for the horse. The principle
difference is in the lesser liability to superpurgation and in the
preference to be given to Epsom or glauber salts over aloes as a
laxative. Either saline may be given in dose of one pound com-
bined with an ounce of ginger or other stimulants, and followed
up by similar diureties, expectorants and tonics, as in the horse.
The ehronic form is to be treated as in the horse.

Pigs and sheep affected with bronchitis must be treated on
the same general principles as the ox, only giving one-fifth the
amount of the different medicaments, and in the case of the pig
oleaginous purgatives and emetics as advised for the dog,.
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according to St. Cyr small dogs suffer more severely than large
ones,

Treatment. If the bowels are costive a tablespoonful of castor
oil should be given, followed up by nauseating expectorants and
diuretics (tartar emetic two grains, nitrate of potass one drachm,
and sugar one drachm, mix thoroughly, divide into twelve pow-
ders and shake one on the tongue thrice daily). If the cough is
very troublesome two grains of powdered digitalis may be added
to each dose, or after the nasal discharge has been freely estab-
lished two to four grains of opium among the tartar. The
opiates are of great value in controlling the paroxysms of cough-
ing and the propagation of the disease to the smallest ramifica-
tions of the air passages, but as they check secretion they must
be used with caution until a free discharge has been established.
In the early stages.bromides, hvoscyannes or digitalis may be
preferred. Muriate or carbonate of ammonia, syrup of Tolu,
senega, or gnaiac may follow.

Inhalations of water vapor, the maintenance of an equable
temperature, and the moist chest jacket, followed by mustard
poultices to the throat and chest are not to be neglected. The
diet should be simple, oatmeal or Indian corn pudding with milk,
soups and the like may be allowed, but as a rule butcher meat is
to be withheld. If the patient has previously fed entirely on the
latter it should now be given in very limited amount only, and
qualified by an admixture of farinaceous diet.

In some cases the prostration becomes so great that the patient
must be supported by tonics and stimulants (a teaspoonful each
of sweet spirits of nitre and tincture of gentian, or a teaspoonful
of port wine repeated twice daily).

In case of persistent discharge, iron, liquor arsenicalis, the
same strength as Fowler’s solution, or cod-liver oil may be used.






ACUTE CONGESTION OF THE LUNGS. PULMONARY
HYPERAMIA.

Active and passive congestions. Congestion of incipient pneumonia.
Congestion of over-exertion. Causes, lack of condition, fat, plethora,
gorged stomach, hot weather, cold rains, cold baths, infectious diseases.
Symptoms, dilated nostrils, labored breathing, deep lifting of flanks, pant-
ing, pendent head, staring, fixed, bloodshot eyes, pale—later dark red nasal
mucosa, rapid pulse, palpitating heart, fine crepitation, cold limbs, tremors,
perspiration, obstinate standing, till unable, blood from nose. Fulminant
cases. Exposure cases. Course. Termination. Resolution. Lesions,
lungs black, gorged, donot crepitate nor collapse, lessened buoyancy, cut
surface, compressed bronchioles’and alveoli, right heart and veins gorged,
blood black, semi-liquid, petechize. Nature. Not yet inflammatory, blood
engorgement, no cell proliferation, migration, non-exudation, pulmonary
vaso-motor paresis, effect of blood pressure, of peptones, etc., of exhaus-
tion. Treatment, relieve respiratory muscles, derivation to surface, stimu-
lants, hot pediluvia and packs, relief of vascular system, bleeding, heart
stimulants, digitalis.

Congestion of the lungs occurs in all animals as the percursor
of inflammation, but as death may occur without the superven-
tion of actual inflammation a special notice appears to be de-
manded. The hyperzemia of the lungs may be seenin two forms,
active and passive, the latter form being secondary to other
diseases, such as valvular diseases of the left heart, by reason of
which the blood is forced back on the lungs and creates mechani-
cal congestion. The active form is a pathological process devel-
oped in the lung itself, and which often proves fatal through
arrest of the circulation through this organ.

Causes. 'The pulmonary congestions preceding pneumonia are
due to the same causes with that disease. The most typical,
acute and deadly form of pulmonary congestion is usually due to
over-exertion in an animal that is fat and out of condition. ‘The
English hunting field presents the most typical specimens, A
horse that has just left the dealer's hands, or that is plethoric,
fat, soft and flabby, is ridden over a heavy country, and though
he may perform well for a few miles, he soon hangs heavily on
the bit, slackens his pace, and if not pulled up, staggers and falls
‘“all of a heap.”” A farm horse, taken from grass or other soft
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short of having fallen, or if he is able to get upon liis feet, he
stands with his limbs apart to secure his stability, and with
the elbows turned out to facilitate the expansion of the chest.
As the breathing becomes panting the respirations are less deep,
the ribs are maintained permanently drawn outward, and the
flanks rise and fall to a limited extent only but with great rapidity
(eighty to one hundred per minute). Auscultation may detect
at first an increase in the pitch of the respiratory murmur, and
the presence of the finest possible crepitation sound. Soon the
murmur decreases uniformly. The extremities are cold, and in
this coldness the general surface to some extent participates even
though it may be covered by perspiration. Tremors or rigors
are present. The heart is felt' behind the left elbow to bzat
tumultuously. If blood is drawn it flows in a thin, black, tary
stream.

In some cases blood more or less frothy is discharged from the
nostrils as the result of rupture of pulmonary vessels.

In the fulminant cases in cattle respiration is rapid, even pant-
ing, wheezing, the expiration attended by a hoarse grunt, some-
times nasal hemorrhage, great prostration, profuse perspiration, a
stupor sets in and the animal falls and dies, with more or less
strugeling.

In the cases which develop more slowly, and as the result of
cold and chill whether in horses or cattle, there is dullness, auor-
exia, prostration, increasing rapidity and oppression of the breath-
ing, a small, frequent, hoarse cough, and at first distinct pallor of
the conjunctiva and pituitary mucosa, with more or less trembling.
The head is extended on the neck, toward an open door or win-
dow, if available, until prostration and stupor forbid. The pulse
is small, thready, often almost imperceptible and much accelerated,
while the heart beats are strong, violent, tumultuous. For a time
the respiration may be not more than double the normal rythm,
but it tends to more or less rapid increase with wheezing or ster-
torous sounds and shaken by trembling of the respiratory muscles.
The nasal discharge is slight and grayish often with streaks of
blood. If it increases the cough becomes looser and softer.
Quite early the respiratory murmur decreases over the whole lung
and a blowing sound from the bronchia or larnyx is heard on
the upper middle third of thechest. This may be complicated by
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from reddish brown to black, the darkest shades corresponding to
circumscribed areas of actual hamorrhage. In the worst cases
the whole mass may appear like black currant jelly. ‘The lungs
do not collapse when the chest is opened, they are more or less
friable at various points, and different portions will sink or float
in (not on) water, according as it may be more or less airless. A
dark liquid blood exudes freely from the torn or cut surface.
Sections of the lung tissue hardened and examined under the mi-
croscope show the alveoli and bronchioles devoid of exudate, but
having their cavities compressed and obliterated by the pressure
of the swollen mucosa, and its investing blood clot. The heart
1s overdistended with fluid blood. In asphyxiated cases the gen-
eral venous system is filled with black, liquid blood, and the se-
rosze spotted with petechize.

Nature, ‘The nature of this disesase is variously understood.
It differs from inflammation in the absence of active cell prolifier-
ation, and migrations of inflammatory exudation, and of fever at
all proportionate to the extent of the lesions. All these may and
do supervene if the patient survives but they are practically ab-
sent for a length of time at the outset. Some attribute it to pare-
sis of the vaso-motor centres for the lungs, as the result of their
over stimulation and of the retrocession of blood from the chilled
surface to the internal organs. But congestions caused by cut-
ting the cervical branch of the sympathetic nerve or the sciatic
plexas are not marked by a similar blood extravasation and de-
struction of tissue. The delicate structure of the lung tissue and
the comparative absence of mechanical support will account for
this in part, the great force of the circulation overloading the cap-
illaries, under the impulse of the heart so closely adjacent, has
doubtless a certain effect, and the venous nature of the blood thus
forced into the lungs and calculated to arrest all normal function
has a potent influence. If we add to this, for the over-exertion
cases, the sudden advent into the circulatory stream of unchanged
peptones and other ingredients of the portal blood of highly fed
and plethoric animals we find a sufficiently pathogenic combina-
tion. In all acute cases however the adiposity, poor condition
and susceptibility to speedy exhaustion must be given their full
share of responsibility.

Treatment, Girths, saddles and anything else that may hamper
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There is no real paradox in both bleeding and giving stimulants
in such a case, as the essential condition is one of weakness, and
if the abstraction of blood has been of use in relieving the
clogged heart and lungs, the depression under which these have
labored may be still further overcome by agents calculated to
rouse their suspended vitality.

Trasbot strongly recommends large doses of tartar emetic and
iodide of potassium to reduce the blood pressue in the lungs, an
advice which will be received with hesitation by those who dread
the already paretic condition of the heart. His combination of
iodide of potassium with digitalis will be more confidently re-
sorted to. One drachm of the former may bz given with a half
drachm of the latter twice daily.

With the advent of marked fever and other signs of pneumo-
nia, the treatment for that disease should be resorted to.

PULMONARY (EDEMA.

Causes, pneumonia, extra force of right heart or weakness of left, insuffi-
ciency of mitral valves, deflection of blood by obstruction in one portion of
lung, pressure of tumor on pulmonary veins. Malignant cedema. DMalig-
nant catarrh. Bright's disease. Ansmia. Parasitism. Symptoms, ab-
normal heart sound, or urinary secretion. Parasitism. Percussion shows -
flat sound auscultation lowered, respiratory murmur, heightened blowing.
No crepitation. Expectoration serous. Prognosis grave. Treatment, at-

tacks primary disease. Posture. Elimination. Dry capping. Heart
tonic.

A dropsy of the lung tissue may supervene in weak conditions,
in the course of inflammatory disease of the lungs; it may also
depend on an imperfect balance in the forces of the right and left
heart respectively, which leads to the habitual throwing of blood
pressure back upon the lungs. Still more frequently the conges-
tion and dropsy depends on insufficiency of the mitral valves by
reason of which a reflux of blood toward the lungs takes place
at each heart-beat. The pressure of tumors on the pulmonary
veins may have a similar action. Obstruction of circulation in
one portion of lung may cause an extra blood pressure on an ad-






ATELECTASIS. COLLAPSE OF LUNG.

Atelectasis in bronchitis, congenital, ete. Airless condition in the ab-
sence of exudation. Causes, congenital persistence in butcher animals,
Blocking of air tubes by exudate—ball valve. Desquamation of ciliated
epithelium. Compression by hydrothorax, pneumothorax, and false mem-
brane. Symptoms. Percussion flatness, jmvenile respiration elsewhere,
blowing sounds loud. Drum like sounds on emphysema and pneumothorax,
Cyanosis. Lesions, depressed, flesh-like, non-crepitating lobules or lobu-
letes, sink in water, dilatable. Treatment, rouse respiratory centres, douches,
cold and warm, slapping, electricity, forced inspiration, diet, massage.
Treat attendant disease.

This has been already referred to as a result of bronchitis, but
it deserves special mention as a sequel of that affection, and in va-
rious domestic animals, as an independent condition. The condi-
tion is one of consolidation of lung by the complete exclusion of
air, but without any infiltration of its substance by inflammatory
exudate or dropsical effusion. The tissue remains in its normal
state apart from the fact that its bronchioles and air sacs are undi-
lated. The affected portion has a solid dark fleshy appearance.
The collapsed portion often represents one lobule or group of lo-
bules which communicate with a single bronchium,

Causes. In some instances the conditions remain from birth,
the lobule never having been called into use. This is seen espec-
ially in cattle and other meat producing animals, in which active
breathing is systematically suppressed in the interests of rapid
growth and the deposition of fat. In the improved breeds the
lungs remain larger than the exigencies of the life demand, and
large portions remain out of use. In bronchitis the condition is
acquired, and is mainly dependent on the blocking of a bronchial
tube with tenacious mucus or a dessicated mass. The pathologi-
cal lesions of bronchitis favor this since one of the earliest changes
in the inflamed mucosa is the desquamation of the columnar
epithelium. This removal of much of the cilia and the paralysis
of much of what is left annihilates for a time the normal method
of clearing away the secretion, and this being now produced in
excess blocks the tubes. This secretion virtually acts like a ball
valve in favoring the exit of the air during the convulsive expira-
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from nasal heemorrhage, which is not frothy, and from bleeding
from the stomach, which is clotted and blackened, with an acid
odor from the presence of the gastric juice. The cough of haem-
optysis contrasts with the sneezing of epistaxis and the retching of
heematemsis. The rattling cough increases the discharge, as does
also a dependent position of the head. Besides the cough there
1s usually an anxious countenance, accelerated breathing and con-
siderable lifting of the flank. When the loss is excessive there
is weakness, giddiness, rolling of the eyes, and pallor of the visi-
ble mucous membranes.

The previous ill-health of the patient, the presence of tubercle
as ascertained by auscultation and percussion, and the heemor-
rhagic constitution as shown by occurrence of bleeding from
other parts of the system will lessen the chances of a favorable
termination. Sometimes, too, the flow is so profuse that the
blood cannot be coughed up, and filling the bronchial tubes it
destroys life suddenly by suffocation.

Treatment. When brought on by severe exertion absolute
quiescence will usually check haemoptysis. Keeping the head
in an elevated position favors its arrest. The application of cold
water to the head, neck and thorax, and the giving of iced water,
strongly acidulated by vinegar or one of the mineral acids may
sometimes be required. In threatening or obstinate cases one
drachm of acetate of lead may be given thrice daily to check by
its astringent effect on the vessels, and the addition of a drachm
of opium is of great value in suppressing the cough. Ergot,
tannin, matico, and oil of turpentine have each been employed
with advantage, and when costiveness exists a saline laxative
(one pound sulphate of soda) may be usefully resorted to. The
patient should be kept in a cool, airy dwelling, and should rest
for fifteen or twenty days after an attack.






PNEUMONITIS ; PNEUMONIA ; INFLAMMATION
OF THE LUNGS.

Definition. Inflammation of the spongy tissue of the lungs un-
complicated by that of the bronchia or pleura.

Divisions. ‘'This affection has been variously divided according
to seaf, nature, and complications : thus :

Single Pneumonia : Affecting one lung : »ight or left.

Double Prneumonia : Affecting both lungs.

Lobar Pneumonia : Affecting one lobe or by lobes.

Lobular Pneumonia : Affecting by lobules.

Acute Pneumonia : Subacute Pneumonia. Chronic Pnewmonia.

Croupous or Fibrinous : With fibrinous exudate.

Catarrhal : With exudate rich in cells and granules,

Haemorrhagic - With extravasation of blood.

Purulent : Tending to pus: abscess.

Necrotic : Tending to gangrene : sequestra,

Desquamative : With great proliferation of alveolar epithelium.

Interstitial.  Inleriobular - Affecting mainly the interlobular
connective tissue. '

Hypostatic : Dependent on gravitation of the blood.

Metastatic - Due to embolism.

Farasific: Causad by parasites. Due to wounds or foreign
bodies.

Contagious and Traumatic Pnewmonia.

Many of these are, however, but localizations of the same affec-
tion and others are manifestly microbian diseases which in the
present state of pathology it is not always easy to early distinguish
sufficiently for clinical and therapeutic purposes. For the sake of
convenience therefore pneumonia will here be treated of generally,
and under the headings devoted to etiology, pathology, thera-
peutics, etc., attention will be given to distinctions. Those pneu-
monias that are but pulmonary manifestations of other diseases—
influenza, glanders, tuberculosis, strangles, contagious pneumo-
enteritis, lung plague, septiceemia, pyeemia, swine plague, hog
cholera, petechial fever, actinomycoses, and neoplasms will be con-
sidered under these respective headings.
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inflammation of these tissues and nuclei, with exudatiou usually
of a fibrinous material into their substance.

PrEDISPOSING CAUSES. . Age. A very early age is nearly
exempt, and from 6 years upward there are fewer cases relative to
the equine population, variations that may be better accounted for
by stabling, training and acquired immunity than by the mere
fact of age. Of 237 cases, 2 were 314 years; 32 were 4 years;
19 were 5 years; 131 were 6 to I1 years; 46 were over 11 years;
and 7 of uncertain age (Trasbot). 2. Sex. No visible effect.
3. Stabling, training, change of food. While the young colt
at pasture is practically immune, the pzriod of stabling, transi-
tion to a dry and grain diet, and to the nervous excitement at-
tendant on training and unwonted work as shown in the statistics
of Percivall.and Trasbot determine an enormous increase of cases.
In a cavalry regiment Percivall found that 56.6 per cent. of all
lung diseases occurred before the sth year, and Trasbot found
that at the Alfert Veterinary College 13.5 per cent. of all equine
pneumonias occurred in the 4th yvear. 4. Hot Stables. Impure
Air. These two conditions usually coexist and prove potent
causes especially in young horses brought from the fields. We
cannot, however, separate this cause as usually observed from the
action of pathogenic germs which are preserved and concentrated
in such places. 5. Poor Health. Dzbilitating diseases, insuf-
ficient and poor diet, overwork, exposure to cold draughts or
darkness and any other cause which lowers the wvitality predis-
poses. 6. A Previous Attack. This usually leaves some struc-
tural or functional change which renders the lung more sus-
ceptible to a subsequent invasion. Against this must be placed
the immunity which follows the contagious forms, but as this is
usually exhausted in the course of six months it does not invali-
date the position that the permanent impairment of pulmonary in-
tegrity is a predisposing cause. 7. Plethora ‘Tending as this
does to congestion it must be accepted also for the next patho-
logical step—pneumonia. 8. Climate and Season. This is
notoriously an important factor. At Paris, Trasbot met with 237
cases in the nine months from October to June inclusive and but
8 cases in the summer months—July, August and September. In
Great Britian, where the vicissitudes are less severe Percivall had
in the cavalry horses in the seven months from October to April
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Contagion. The presence of a confagium in pneumonia is to-
day well established. Clinical observation had indicated this
even before the discovery of a specific germ, but recent bacterio-
logical investigations and the transmission of the disease by inoc-
ulation of artificial cultures have definitely settled the question.
It does not follow that all casesare contagious, nor equally so, but
the recognition of the contagious form satisfactorily explains the
prevalence of the disease in one stable while an adjoining one es-
capes, and the eruption of new cases in a stable after an animal
affected with the disease or convalescent from it has been intro-
duced. It has been objected that many horses stand in the stable
with pneumonia cases and escape, but so is it with glanders, cow-
pox, and many other affections. It merely argues an immunity
in the case of some, and for the disease germ a very limited
transmissibility through the air. The further objection that the
existence of lesions in the lung before the onset of fever, excludes
this from the list of infectious diseases, is untenable since many
undeniably contagious diseases, like cutaneous anthrax, glanders,
lung plague, cowpox, appear locally before any constitutional dis-
turbance occurs, which later as the result of extensive local dis-
ease and the circulation of toxins in the blood. It places conta-
gious pneumonia however in that long list of infectious diseases
which develop first locally in the seat of infection and later become
more or less generalized.

It must be admitted however that the germ of pneumonia is
not the same for all cases of the disease and for all genera of ani-
mals. It must also be allowed that the same germ does not al-
ways maintain the same degree of virulence, and that it mayv even
live for a time on the buccal mucosa of an animal belonging to a
susceptible genus without any morbid result. In short we must
recognize that different germs of pneumonia may become tem-
porarily non-virulent or only slightly virulent, and remain patho-
logically quiescent, as for example during the summer months,
to reassert itself later when the conditions become more favorable
to its pathogenesis. |

BACTERIOLOGY.

a. Bacirus ofF FRIEDLANDER. This is a short rod with
rounded ends, often merely oval, occurring in pairs, or chains of
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a transparent envelope. It stains in aniline colors but not by
Gram's method. It is @erobic and grows in gelatine at ordinary
temperature without liquefying it, and in stick cultures forms a
line of small, white, separate colonies which do not coalesce by
growth. Does not grow on the surface of the gelatine around
the puncture. Line cultures on agar are in colonies like minute
transparent droplets. In bouillon it develops long chains.

Inoculated on the rabbit, Guinea pig and mouse, it produced
death with pneumonic affections (hzemorrhagic congestion or in-
flammation), but it failed to take in some of the rabbits and Guinea
pigs. Chickens and pigs proved immune. Injected into the
horse’s lung or as spray into the trachea it produced true croup-
ous pneumonia. Fiedaler and others obtained similar results.
Peter has found the feeces of pneumonic horses virulent, an im-
portant point in connection with disinfection.

Schiuitz found that 2o grammes of the culture, in an equal
quantity of boiled water, injected into the horse’s trachea, pro-
duced a rise of temperature by two or three degrees, with rigors,
cough, accelerated pulse, elevated temperature, dyspnoea and
prostration, but that this subsided in a few hours. By repeating
this every thirty-six hours, the fourth or fifth would fail to pro-
duce a reaction and the subject proved immune,

Capeac's Drrrococcus PNEumMONLE Eguina. In the lungs
of cases of contagious pleuro-pneumonia of the horse Cadeac found
a round noncapsulated coccus appearing in pairs, or rarely in
chains, and staining by Gram’s method. It grew slowly in
bouillon and agar at 37° C., forming on the latter in twenty-four
hours, a thick, whitish, oily drop, which, as it grew larger, as-
sumed a silvery whiteness, and dried in the centre. In bouillon
it precipitated a powdery sediment. The reaction of the culture
medium was unchanged. It lost virulence rapidly in artificial
cultures or by a heat of 50° C., and it died in ten minutes at a
temperature of 60° C. Virulence was long retained when dried,
or even in putrid material.

This proved infecting to the ass, rabbit and Guinea-pig, while
the cat and white rat proved immune, Intratracheal injection
of the dog produced a transient pneumonia. The ass inoculated
with the blood of the infected rabbit died in three days, with a
hepatized lung, pleurisy, and swarms of the microbesin the lungs,
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or window if any such is available ; the contraction of the muscles
of the face, the dilated nostrils and the retracted angle of the
mouth give an anxious expression to the countenance ; the eyes
are semiclosed ; the pulse full but soft—(oppressed )—, beats from
48 to 70 per minute ; the bowels are slightly costive, the urine
scanty and high colored ; the skin inelastic—/idebound—harsh
and dry, though sweats may bedew it in parts; the loins insensi-
ble to pinching ; and if there is any discharge from the nose it
consists only in a reddish—ruséy—colored mucus,

Auscultation and percussion complete the diagnosis. At the
outset the inflamed portion of lung, usually near its lower part,
conveys a crepitating sound to the ear, but as consolidation ex-
tends the healthy murmur and the crepitating rile are alike sup-
pressed over the whole extent of the hepatised portion around the
margin of which a line of crepitation betrays the limit of the ad-
vancing inflammation. A similar line of crepitation encircles th
hepatised mass even when the exuded products are being absorbed
and when the lung is being cleared up and restored to its healthy
state. Thus the advance of the inflammation, and the progress
of recovery can be equally followed by the crepitation which, in
the different circumstances, betokens active inflammation or active
absorption. When both lungs are involved the posterior parts
are chiefly implicated, while if the pneumonia is single it may
attack the anterior, median or posterior part, or the entire lung may
become consolidated. If hepatisation exists in the anterior part
of the lung the thick fleshy shoulder will forbid any satisfactory
examination, but if in the middle portion only, while the respira-
tory murmur is lost it will be replaced by a strong blowing sound
(bronchial respiration) because the noise of the air rushing
through the larger bronchial tubes to the posterior healthy part
of the lung is conveved with greater force to the ear through the
consolidated lung tissue. This is audible from the lower third of
the chest to the upper limit of hepatization. The respiratory
murmur in the healthy lung is always louder than is natural,

Percussion confirms these results. Over the hepatised lung
where no respiratory sound remains, a dull, dead sound only is
brought out by the impulse of the fingers or closed fist, compar-
able to that obtained by percussion over the muscular masses of
the shoulder or haunch, and forming a marked contrast to that
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turning of the nosz from the open window or the retention of the
recumbent position for a length of time. These symptoms will
become more patent day by day, and the absorption of the effused
products and the clearing up of the lung may be traced by.the
gradually decreasing area of dullness and of the circular line of
crepitation as ascertained by percussion and auscultation.

If on the contrary the disease takes an unfavorable turn, some
such signs as the following will manifest it : Increasing rapidity
and embarrasment of the breathing; smallness and indis-
tinctness of the pulse, which is increased to perhaps roo beats
per minute ; tumultuous heart’s action, the impulse of which is
strongly felt behind the left elbow ; a more laborious working of
the flanks ; frequent despondent looking toward the flanks; paw-
ing with the fore feet, lying down, and as suddenly rising again ;
permanent coldness of the extremities ; hanging head with great
dullness and despondency of expression ; dull, sunken, lusterless
eye; hanging lower lip ; leaden hue of the nasal mucous mem-
brane ; convulsive twitching of the muscles of the surface;
reeling in gait, and extension of the crepitation over all the still
pervious lung.

SusacuTE PNEUuMONIA. This term is employed to designate
that subdued or milder form of the disease which sometimes
arises spontaneously and at others follows the acute.

In this variety the characteristic symptoms may be much less
marked and the disease is less easily recognized. There is some
acceleration and quickness of pulse, lifting of the flanks and heat
of the mouth and body generally. There are alternations of heat
and cold of the surface and extremities, a rough, unthrifty coat,
hidebound, a dull, listless moping manner and the same symp-
toms on auscultation and percussion as in the acute form.

The changes take place slowly but the disease may prove ob-
stinate and is often followed by permanent alterations in the Ilnngs.
Rheumatic affections of the limbs, inflammation of the feet, and
other diseases frequently supervene during the course of this form
of the affection.

The terminations of pneumonia are :—by death ; resolution
with absorption of exuded products :—splenisation ; abscess ;
gangrene ; permanent consolidation with organization of ex-
uded products. The disease will sometimes lapse into the chronic
form.
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Animals may recover from such pulmonary suppurations or if
they are too extensive the consequent depletion may induce hec-
tic and death.

Gangrene of the lung is happily rare and has appeared to be
connected with close, foul stables, previous ill health, and work
after the onset of pneumonia. It is characterized by high temper-
ature (105° to 108° F.) by great dulness and prostration due to the
poisoning of the nerve centres, by weakness and unsteadiness, by
complete loss of appetite, and at length an intolerable feetor of the
breath as if from putrefying animal matter. In rare cases re-
covery may take place, the dead portion having become detached
and expectorated.

Consolidation from hepatization is the condition in which
the inflamed lung is always found, in the second stage of the dis-
ease, The lung has then the density and brownish red appear-
ance naturally belonging to the liver (red hepatization), which
changes on the occurrence of softening of the exuded products to
a grayish hue (gray hepatlizafion). But after the subsidence of
the acute symptoms, the process of liquefaction and absorption is
not always complete, a portion of the exuded product becomes
vascular, is developed into fibrous tissue and remains permanently
impervious to air. Such is the state of the lung in many cases of
thick or short wind in horses when these have occurred as a sequel
of pneumonia. A horse suffering in this way has the breathing
habitually accelerated and is thrown into a state of great distress
by any attempt to make him perform hard work such as gallop-
ing, dragging a load up hill and the like. A chronic cough may
equally accompany this condition.

Pathological Lesions. These differ according to the stage of
the disease. In the first stage, that of congestion the lung tissue
is engorged with blood as described under the head of congested
lungs. As early as 6 or 7 hours after artificial irritation, the
alveoli of the affected part are already filled by exudation and cell
proliferation. Until this has taken place the alveoli can still be
distended by blowing into the bronchial tube,

In the second stage the condition of the lung is that of red
hepatisation, so called from its resemblance in color and con-
sistency to the liver. There are gradations between congestion
and red kepatisation. In the earlier stages of the latter, the lung
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pneumonia shows a circumscribed area of inflammation and indu-
ration with the liquid pus in the centre immediately surrounded
by a vascular (limiting) membrane. Abscess may be single or
multiple though in the latter case it is commonly a symptom of
pyzemia.

In gangrene of the lung the part may be in the dried condition
of an eschar ; it may indicate gangrene only by its altered color,
its flaceidity, its fetid smell and the altered appearance of all its
microscopic elements ; it may be denoted by a putrid softening,
the tissue easily breaking down into a stinking pulp of mixed fi-
brous and granular materials; or lastly there may be merely a
cavity with traces of putrid contents, the dead mass having been
detached, disintegrated and expectorated.

Modifications of the Blood and Distant Organs.

A marked feature of pneumonia is the destruction of red blood
globules. This is early indicated in the staining of the visible
mucosz by the liberated heemaglobin and by actual count they may
be reduced in the horse from 7,500,000 to 6,000,000 per cubic
millimeter (Trashot). There is an increase of white globules, an
absolute increase, not only in ratio to the red. 'The hzematoblasts
are enormously increased especially during defervescence. The
fibrine (fibrine formers) is materially increased ; in the horse from
3.5 to 6.7 or 7.5 per 1,000 (Grehaut). Albumen is diminished.
Soda salts are increased. The bronchial lymphatic glands are al-
ways congested, swollen and reddened with some serous effusion.
They may become the seat of inflammatory cell growth (embry-
onic tissue) or even of suppuration. The abscess may open into
the bronchia or pleura. These are especially to be dreaded from
their tendency to implicate the inferior laryngeal nerve and induce
roaring.

Pleurisy is inevitable when the inflammation reaches the sur-
face of the lung, hence hydrothorax is often present. Pericardi-
tis and hydropericardium are similarly met with. Endocarditis is
occasionally present and may be traced to strain of the valves of
the laboring heart, or to direct infection with the pneumonia mi-
crobe. Dilatation of the right ventricle is common as a result of
the obstructed pulmonary circulation.
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to be met by active rubbing with the hand or with wisps of dry
hay and then wrapping up loosely in flannel bandages. Some ap-
ply to the limbs ammonia and oil, spirits of turpentine, and other
stimulants and thus by a powerful derivative action obtain an al-
leviation of the lung symptoms. For the same reason a mustard
poultice on the chest, or the hot wet rugs recommended for con-
gested lungs, often prove valuable in the earlier stages. ILarge
injections of warm water and the supply of warm gruels are not
to be neglected when they can be employed. Measures such as
these directed to check any chill aud render the circulation free
and uniform in the skin and extremities, if adopted during the
cold stages of the fever, will sometimes succeed in bringing about
a resolution of the pulmonary congestion and warding off a threat-
ened attack of pneumonia.

The diet should be of a non-stimulating and laxative kind.
Bran mashes, linseed, oatmeal, or other gruels, carrots, turnips,
scalded hay, or green food, if at the proper season, should be
given in small quantities so as not to satiate.

Antiphlogistic Treatmeni. Half a century ago bloodletting was
considered the remedy par excellence for pneumonia and it seemed
justified by the marked relief to breathing and pulse which
usually at once followed a free bleeding. In a short time, how-
ever, the fever would rise anew and the distressing symptoms re-
appear, which led the school of Broussais to repeat the bleeding,
coup sur coup, as often as the exacerbation appeared. There was
no respite for either age or condition, the debilitated city toiler,
the babe at the breast, and man of eighty tottering into the grave
had alike to submit to the lancet, and when the oppressive symp-
toms returned, the blood had to flow anew. Broussais himself,
however, recognized his error in his later life, and remarkably
enough, his conversion was effected through veterinary practice.
His two carriage horses were successively attacked by pneumonia :
the first was treated by bleeding coup sur coup and recovered : the
second was put under a more conservative treatment and also got
well, but while the first remained soft, flabby, debilitated and sus-
ceptible for a length of time, the second was on convalescence at
once able to go into active work. The enormous abuse of bleed-
ing, led to its more complete abandonment than would otherwise
have been probable, and the contrast between the high mortality
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dangerous distension and over charging of a fatigued and over-
worked heart. In short the condition is one closely allied to acute
congestion in which the value of bleeding is all but universally
admitted, It is especially warranted early in the disease, though
it may still be adopted with caution in a similar condition which
has supervened at a later stage. A strong pulse and bright red
mucous membranes, are not as has been supposed, essential pre-
requisites to its employment. The mucosee may be pale, or more
likely cyanotic, and the pulsz small and weak, from the over
charging of the heart and its tendency to failure, and it is to re-
lieve these conditions that we adopt this most potent of all meas-
ures for securing a temporary lessening of the blood pressure in
the right heart and pulmonary circulation. Even the transient
relief may allow this to right itself and then less radical or danger-
ous measures may be relied on. Bleeding should very rarely be
resorted to save at the outset of the disease ; extensive exudation
into the lung tissue strongly contra-indicates it ; it cannot be safely
employed in the very young or old, in weak or debilitated sub-
jects, when the pneumonia has relapsed or supervened on another
serious malady, or when occurring in an unhealthy district. Dela-
fond met with a very high death-rate from bleeding in a damp
undrained locality. @ Where bleeding is permissible, the blood
should be drawn from the jugular in a full stream, from a large
orifice, the finger being placed upon the pulse, and the flow
arrested as soon as the blood is felt to pass along the vessel in a
fuller, freer current, and the breathing is seen to be relieved. It
can rarely be repeated with profit or safety, and in the vast ma-
jority of cases can be well dispensad with altogether.

Antipyretic Trealtment. When the temperature runs danger-
ously high, a temporary use of antipyrin, acetanilid, phenacetin,
or other potent antithermic remedy may be resorted to. But
agents that so profoundly affect the heat centres are not devoid of
danger and should not as a rule be continued after the dangerous
excess of temperature has been overcome. They may be looked
on as valuable to temporarily obviate an extreme danger rather
than as a form of regular treatment.

The modern resort of applying ice bagsto the chest may be sim-
ilarly disposed of. In very high fever they have been apparently

eneficial, but the danger of chill or injurious reaction is so great
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ever be used with judgment. In the early stage with a high
type of inflammation and fever the surface irritation may aggra-
vate this through sympathy ; in such cases therefore the severity of
the inflammation should first be moderated before using an active
counterirritant. In debilitated conditions, too with an altered or
depraved state of the blood and during the prevalence of a low
type of the disease, sloughing may ensue from incautious blister-
ing;

The repetition of the blister is often uszful, the healing process
going on simultaneously in the blistered surface and the dis-
eased lung by virtue of nervous sympathy.

To complete recovery a course of vegetable tonics, such as gen-
tian, nux vomica, calumba, may be given with iodide of potass-
ium fora week or more. Constipation occurring during conva-
lescence must always be corrected by food, (bran mashes, linseed
gruel), injections, or oleaginous, saline, or aloetic laxatives. The
greatest care should be exercised to secure pure air, comfort, sun-
shine, good grooming and general hygiene, and to prevent over-
exertion during convalescence.

In the swbacute types of pneumonia the fundamental difference
in the treatment consists in the avoidance of all depressing reme-
dies and the employment of stimulants and a supporting diet from
the beginning. Sweet spirits of nitre and liquor of the acetate of
ammonia, carbonate of ammonia or salammoniac with digitalis
and strychnia may be used from the first. Vegetable tonics may
be resorted to at an early stage, peroxide of hydrogen, and when
expectoration is established and the fever moderated even mineral
tonics may be employed. Nourishing gruels, mashes, roots,
green food, and scalded oats may be used in turn to coax the ap-
petite and not to satiate. In other respects the treatment is the
same as for the acute. This form of the disease is liable to prove
obstinate and persistent, and there appears to be a greater tenden-
cy to complications and so called metastasis, as enteritis, laminitis
or rheumatoid affections of the back or limbs. These when they
occur must be treated as if they had arisen in ordinary circum-
stances, having regard meanwhile to the remaining inflammation
in the lungs, for that has not necessarily been quite superseded but
only alleviated.

Crronic PNEuMONIA. This has been described but if uncom-
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and in bad cases each expiration is accompanied by a moan or
grunt. In many casesthe ox can lie on his flattened breast-bone
and maintain the breathing process, but when the disease is severe
he stands no less obstinately than the horse, his elbows turned out,
his nose protruded and directed towards a window or other open-
ing.

Among the unfavorable symptoms may be mentioned increas-
ing anxiety and distress, a more oppressed breathing, the animal
standing constantly in one position with legs apart, elbows turned
out, his nose extremely raised, nostrils widely dilating, mouth
open, tongue protruded, the expiratory grunt deep and prolonged,
the cough infrequent and so weak as to be almost inaudible, be-
ing rather like a forced expiration, and the pulse rapid, feeble or
imperceptible. The prognosis is favorable in moderate cases sub-
jected to early treatment.

The termination by suppuration is more frequent than in the
horse. The general symptoms are ameliorated, appetite and rum-
ination return though they remain capricious and irregular, there
remains the double action of the flanks, the dry, rough muzzle,
the tense, inelastic skin, frequently varying in temperature, the
beast shivers at intervals, the cough is weak and often iepeated, a
yellowish thick discharge takes place from the nose, weakness and
emaciation increases and the animal dies in from twenty to thirty
days.

Gangrene of the lung sometimes supervenes and is indicated by
similar symptoms as in the horse. In severe and prolonged cases
a violent fetid diarrhcea often supervenes and hastens a fatal re-
sult.

The post morfemn lesions are similar to those of the horse.
The cut surface of the hepatized lung, however, is divided
into irregular red spaces by intersecting yellow lines—hence
the name of marbled lung, from a supposed resemblance to
that stone. ‘The red spaces represent the pulmonary lobules and
the whitish lines the surrounding areolar tissue which bzing
especially abundant in ruminants and pigs stands out prominently
when infiltrated with the yellowish exudation. There is then
nothing specific in this appzarance as has been erroneously sup-
posed, it is merely the result of the different conformation of the
lung in these animals and is always szen in the hepatized lung
unless when from extravasation of blood into its substance the






CROUPOUS PNEUMONIA IN SHEEP.

Causes, damp, cold soils, inclement weather, cold rains, hard driving,
shearing or washing in cold weather, change to a cold climate, or from a
warm barn, hot barns, heavy fleeces, sudden plethora. Symptoms, in con-
gestive cases, in inflammatory. Treatment, preventive, hygienic, anti-
phlogistic, laxative, febrifuge, derivative.

This disease is not unfrequent in these animals, occurring en-
zootically in low, wet pastures ; or from cold storms of wind, sleet
or drenching rains, particularly after hard driving, or shearing ;
or from washing during inclement weather. Dressing with mer-
curial ointment in cases of scab is a frequent cause of pneumonia
and death in Lincolnshire and various other English counties.
Lastly M. Seron in Hurtrel d’ Arboval’'s ‘¢ Dictionaire '~ describes
its prevalence in Seine-Inférieure among low conditioned sheep
subjected abruptly to a very nutritious diet. The hot buildings,
heavy fleeces, and sudden plethora, appear to conduce to danger-
ous pulmonary congestions. The symploms do not differ materi-
ally from those seen in the ox except so far as they are modified
by the fact that the disease often terminates fatally before hepa-
tization has been established and the symptoms and post mortem
appearances are those of congestion and sanguineous engorgment
of the lung rather than of hepatization.

This engorged state of the lungs it is which has led Youatt and
others to describe them erroneously as ‘‘gangrenous’' and
shepherds to name the disease ‘‘rot of the lights.”’ The condi-
tion is that of acute congestion and analogous to that seen in con-
gested lungs in the horse.

The freatment ought to be chiefly preventive and will consist in
the avoidance of the causes above indicated.

When the disease has set in, fresh air, and genecral comfort,
bleeding if in the very earliest stages and in a strong patient,
purging (3 ounces sulphate of soda and I lb. treacle in warm
gruel) and a free supply of nitre (about 4 an ounce daily to
each) in the water or gruel supplied are the leading indications. As
a counterirritant aqua ammonia acts well being sufficiently con-
confined by the fleece.

236
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clipping of long haired dogs in inclement weather, swimming
dogs in winter without afterwards drying or heating them by ex-
ercise, and shutting them out of doors at night, when accustomed
to a warm dwelling are occasional causes. It sometimes occurs
epizootically and frequently supervenes during distemper.

The chief sympioms of chill, fever, and difficulty in breathing
are like as in other animals, while the results of auscultation and
percussion are more satisfactory than in any other domestic ani-
mal. The dog sits on itshaunches to facilitate breathing ; his el-
bows turned out, his mouth open and his tongue protruded.
Coldness of the ears and a short quick cough are usually marked
symptoms.

Treatment. 'The general care applicable to other animals is
equally demanded here. The diet should consist of mild broths,
or farinaceous foods with a little gravy if necessary to render it
palatable.

Bleeding from the jugular has been recommended and may be
admissible at the outset of the disease in a very few appropriate
cases. If costiveness exists a tablespoonful of castor oil may be
given (more or less according to the size of the animal), following
this up by the tartar emetic, nitre and sugar recommended for
bronchitis. The poultice jacket is of great value. Mustard poul-
tices may later bz applied to the sides of the chest. Stimulants,
tonics and nourishing diet may be required during convalescence,
or when the disease assumes a low type.

CROUPOUS PNEUMONIA IN FOWLS.

In chickens exposure and neglect are alleged causes. Foul
coops and the contrast between the warm building and cold outer
air are justly blamed. Ruffled feathers, drooping head, dark col-
ored comb and wattles, trailing wings, a disposition to gape, pant-
ing and cough are noticed. Under the wings and over the back
crepitations and dulness may be detected. The patient may take
a teaspoonful of castor oil, and saltpetre or iodide of potassium
may be given in the drinking water. In careful doses the other
remedial measures may be attempted.
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Trasbot), and even sponging the body or legs with cold water
when heated or fatigued or both. St. Cyr found that pneumonias
stood to pleurisies as 3 : 1, Trashbot as 10: 1, yet the latter draws
attention to the fact that in cavalry horses habituated to the stable
and sent out into camps in the depth of winter, the pleurisies are
more numerous than pneumonias. This may suffice to show the
importance of the role filled by cold and chill in the production of
pleurisy. Yet many physicians look upon the chill as a predispo-
sition only, while the true origin of disease is microbian. And in
man a large proportion of pleurisies appear to be distinctly tuber-
culous. Bowditch trac:d go cases of «cute pleurisy and found that
32 had tuberculosis. The objection to generalizing too largely on
this for the lower animals is that the horse and dog, in which tu-
berculosis is rare, are by far the most common subjects of pleurisy,
whilst cows which are very prone to tuberculosis show few cases
of simple pleurisy. Again we find pleurisy in the horse as the re-
sult of other diseases localized in or adjacent to the pleura, and
where there is nothing to indicate tuberculosis. Thus it follows
pneumonia approaching the surface of the lung, cancers, actino-
mycosis and other tumors, and traumas—a pulmonary abscess
bursting into the pleura, a broken rib scratching and lacerating -
the lung, a perforating wound of the intercostal space, or in cattle
a sharp pointed body advancing from the reticulum toward the
heart.

But the presumptive absence of the tubercle bacillus in the
great majority of pleurisies in the horse does not prove the absence
of all pathogenic microbes. Trasbot, who rejects the microbian
theory, found that the injection of a little of the exudate into the
p'zural cavity of a sound horse, always determined a generalized
pleurisy. Injections of distilled water with the same antiseptic
precautions, made separately by himself and Laborde, had no
pathogenic effect. Trasbot attributes the pleurisy vaguely, to the
irritant effect of the exudate, but if it should finally be shown that
this exudate contains microbes, though they may not be those of
tuberculosis, the irritant action will be much more clearly ex-
plained. There are forms of pleurisy which are unquestionably
the result of microbes, as in lung plague, influenza, canine dis-
temper, glanders, tuberculosis, pneumo-enteritis, actinomycosis,
and theoretically it might be supposed that in our ordinary acute
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the chest is sometimes seen and if the intercostal muscles are
pressed upon, the animal winces and frequently grunts. This last
symptom is likewise seen in rheumatic disease of the intercostal
muscles (pleurodynia) but the absence of the fever, the cough,
and other chest symptoms sufficiently distinguish this. Ausculta-
tion detects in the early stages in addition to a healthy respiratory
murmur, a friction sound audible in inspiration only in short jerks
near the close of the act and comparable to the rubbing of the
palm of one hand over the other laid over the ear, but this is no
longer heard when effusion of liquid has taken place into the
pleurze. Percussion in the early stages detects no change from
the healthy chest resonance.

If not relieved in from twenty-four to thirty-six hours, a re-
markable modification of the symptoms takes place indicating the
occurrence of effusion. The violent symptoms are suddenly re-
lieved. The quick catching breathing which is in many cases ac-
companied by a grunt, becomes easv and though fuller than
natural is comparatively regular. In particular the inspiration is
free and full and comparatively painless, the sudden check and
the grunt by which it was arrested having alike disappeared.
The tension of the abdominal muscles and the tucked up appear-
ance of the flanks give way ; the pulse acquires a softer character,
the haggard pinched countenance is relaxed, and a general ap-
pearance of comfort and even liveliness prevades theanimal. This
temporary improvement is often so great that the horse will take
to feeding as if he had all at once recovered.

The apparent recovery is, however, only transient. Soon the
pulse becomes more frequent and loses its fulness, the breathing
is more laborious and attended with a characteristic lifting of the
flanks and loins, the nostrils are widely dilated, the limbs out-
stretched and the elbows outturned, the eyes stare and project
and the countenance has a haggard appearance indicating threat-
ened suffocation., Partial sweats may break out on the surface,
due to the state of nervous excitement and general relaxation and
supplementing in some degree the impaired exhalation from the
lungs. Auscultation over the lower region of the chest shows a
complete absence of the respiratory murmur, rising to the same
level precisely at all points. Percussion elicits no resonance on
the same region. If the effusion has taken place slowly or existed
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ing already referred to. Another condition is that in which false
membranes of considerable thickness invest a lung and, following
the law of all fibrous structures in process of organization, they
contract and cause a compression and partial collapse of the con-
tained lung tissue. A flattening of the corresponding side of the
chest and a muffled and almost inaudible respiratory murmur is
the result of this condition. In some measure these symptoms
are present during convalescence in all cases of pleurisy since the
lung never expands to its full size till some time after apparent re-
covery, but it is only when the organ is invested with false mem-
brane that the symptoms are very apparent,

In all such cases of prolonged pleurisy from protracted structural
change there is continued illness without the violent symptoms by
which the acute form of the disease is manifested. The acute
suffering, the restlessness, the grunt, and even the catching
breathing may be absent ; the temperature may be almost reduced
to the healthy standard, the pulse small and tolerably soft, the
appetite considerably improved and the different secretions toler-
ably normal; yet the pinching of the intercostal spaces causes
sharp pain, and measurement, auscultation and percussion testify to
the persistence of disease. The animal is hidebound, unthrifty
and unequal to any exertion. The cough is weak and painful and
sometimes accompanied by a grunt.

Besides the changes connected with exudation and effusion,
and organization or suppuration in the exuded products, gangrene
sometimes results. A case of this kind is related by Percivall.

The duration of pleurisy may thus extend from two days in
very acute cases to several weeks, or even months if we estimate
it by the continuance of Aydro-thorax in the chronic cases.

Post Mortem Appearances. These consist mainly in the pres-
ence of false membranes lining the pleura and hanging in cobweb
like shreds into the cavity of the chest, and of the liquid effusion
which fills up the chest at its most dependent part. The pericar-
dium also contains fluid in many cases. The periods at which
exudation takes place, and when the principal changes take place
in the exuded materials have been well investigated by Dupuy,
Hamont, Delafond and St.Cyr. * They induced pleurisy by inject-
ing irritant liquids into the chest, and noted the regular sequence
of changes.
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granules, little knobs and threads between and on the endothelial
cells and entangling a few pus cells. The changes are now much
more marked in the connective tissue cells, which are more
numerous, larger, nucleated and often stellate or polygonal,
Changes are well advanced in twenty-four hours. The cells
go on increasing to the fourth or fifth day, when new blood vessels
are formed into the membrane and may be injected from the
pleura, From this time, in favorable cases absorption of the
liquid proceeds, and the fibrine is organized, and by the fourteenth
day is transformed into connective tissue, the superficial cells
forming endothelium and the deeper, branching connective tissue
cells. The result is the thickening of the pleura and the forma-
tion of adhesions. The case, however, may prove fatal, or it may
be protracted through the continued production of fibrine and
serum, or it may pass into empyema.

3. Sero-fibrino-purulent pleurisy. Empyema. This is
usually very dangerous as well as complicated. It may supervene
on the last described form. It may depend on rupture into the
pleura of abscess of the lung, bronchial glands, liver, diaphragm
or intercostal space and the infection of the chest cavity. It may
in the same way follow the laceration of a bronchium by a broken
rib, the perforation of the intercostal space by a foreign body, or
(in cattle) the penetration of the chest by a sharp-pointed body
from the recticulum. It may follow at once on pleurisy of a very
high grade. Probably in all such cases there is infection of the
pleura by pus microbes. When there is a communication with a
bronchium, the reticulum or the external air there are usually
septic germs in addition, and the contents of the chest become
feetid.

The purulent fluid may accumulate in the lower part of the
pleural sac, or it may be confined in abscess form in the false
membrane, and extend thence into surrounding tissues. The pus-
containing pleura, or cavity infected by the pus germs, assumes
the appearance of a granulating surface, or of the lining mem-
brane of an abscess, and continues to produce pusin greater or
less amount.

The formation of pus in the pleura is known as empyema.
When air enters the pleura through a wound perforating the chest
wall, or when gas is formed in the pleura, the condition is pneu-
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or soothing derivative compress are still demanded though they
may be substituted by more stimulating derivatives. The bleed-
ing of the patient into his own vessels is sought in various ways.
On the continent of Europe stimulating embrocations (essential
oils, ammonia and oil, mustard, etc.) are applied to the limbs,
In America and England similar agents are more commonly ap-
plied to the walls of the chest and dry cupping in the same region
has been resorted to. Metallic cups with small mouths and having
a capacity of about a pint each, have the air rarefied by plunging
into each a spirit lamp, and, on its withdrawal, suddenly applying
the mouth of the cup on the skin of the costal region previously
well coated with lard. Another form of cup is made with a tube
and stopcock in its otherwise blind end by means of which it is
exhausted with a syringe after its mouth has been applied to the
skin, In the absence of both a narrow mouthed glass tumbler
may be employed, the air is rarified by inserting into it a burning
spill of paper or wood for a few seconds and on its withdrawal the
cup is instantly inverted on the skin. If the animal is very hairy
or very thin it may be necessary to shave the part, and smear
with oil and even to select a very narrow mouthed cup. When
applied the cup 1is cooled with water or otherwise and owing to
the partial vacuum the skin is strongly drawn up into it and the
blood accumulates in and under the skin. It may be kept on for
half an hour at a time and with ten or twelve cups on one side
the patient tends to profuse perspiration establishing a strong re-
vulsion toward the skin, and great relief. In dangerous cases
three or four applications may bz required in twenty-four hours.

Next to this the mustard application is perhaps the safest and
most valuable, The beast ground mustard (black by preference)
is made into a very thin pulp with tepid or cold (never hot nor boil-
ing) water and rubbed in against the hair so as to soak the surface
of the skin; it is then closely covered with paper and with a rub-
ber or other impervious covering or, in default of better, with a
close blanket and left on for two hours. By this time the skin
should be thiclkened to the extent of at least a quarter of an inch
and the derivation and relief will be very manifest.

Cantharides is sometimes used but like most other severe irri-
tants, is liable to induce sympathetic irritation in an already se-
verely inflamed pleura, and thus to obviate all benefit. Canthar-
ides is also liable through extensive absorption to irritate the kid -
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Both fever and suffering can sometimes be greatly relieved by
large doses (2 drachms 3 or 4 times daily) of salicylate of soda,
which again suggests a close relation of the diszase to rheumatism.
Acetanilid or phenacetin may be used to fill the same indication.

Next come the questions of alkaline and diuretic treatment.
Some cases do well if given nitrate of potash freely in the drink-
ing water. Some prefer the alkaline diuretics, such as acetate of
potash or ammonia, bicarbonate of potash or soda, biborate of
soda, or the vegetable diuretics such as colchicum, squills, ete.
Fraénkel found that, while comparatively ineffectivealone, thess
proved most efficient (in man) when combined with cinchona or
other bitter. The hint should be useful to the veterinarian. Di-
uretics in the stage of effusion should be pushed as far as the
strength of the patient will warrant.

Friedberger and Frohner recommend pilocarpin, and no agent
produces an equal secretion from the natural emunctories and an
equal tendency to reabsorption. It is however so profoundly
exhausting that it must bz used with the greatest judgment
and caution.

Digitalis has often an excellent effect. Though not primarily
a diuretic, it is a powerful tonic of the heart and circulation, and
by increasing the blood tension it usually produces a free flow
of urine. In combination with the diuretic salts it may be used
from the first but it is especially valuable, after effusion and when
attention must be given mainly to securing reabsorption. Care
is demanded that we avoid its cumulative action, and in place of
continous large doses, a strong infusion applied over the loins will
sometimes have a good effect. It may also be combined with
bitters and even with ferruginous tonics in the advanced stages.

In combination with neutral salts and digitalis, iodide of potas-
sium would seem to be indicated. Results however do not show
a great superiority to other diuretics in favoring absorption.

Tincture of iodine, painted upon the chest over the affected
parts, and repeated until tender, acts more or less as both a de-
rivative and deobstruent. A liniment of iodide of potassium and
soap is a convenient form of application.

The inunction of the chest walls with mercurial ointment has
strong advocates both among physicians and veterinarians, and
is combined in such cases with the exhibition of calomel in-
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is rarely the same restlessness as in the horse; the bowels are
costive, appetite and rumination impaired or suspended, and the
paunch is often distended with gas. The tenderness of the
intercostal spaces, the friction sound of the pleura, and the main-
tenance of the respiratory murmur and the normal resonance of
the lung, become the ultimate diagnostic symptoms. The pulse
may be 70° and upward, the temperature above 104° to 105°.
In some insidious cases indeed the fever is very slight and besides
the general wasting of the animal, the indications obtained by
physical examination alone enabled us to recognize the malady.
Tuberculous pleurisy which is very common in cattle is to be
suspected in such cases.

Effusion is recognized by the dulness of the lower part of the
chest up to a certain line, and often unilateral, by the softer
pulse, by the dilated nostrils, or open mouth, the contracted
facial muscles, by the glazed eye, and anxious expression, by
oppressed breathing and often by engorgement under the chest
and in the limbs,

When the disease lasts over ten or twelve days it tends to pass
into the chronic form. Or a chronic pleurisy of a subacute type
may begin de nove and pursue an insidious and latent course.

If the disease commences as a subacute affection there may
have been for a month, capricious appetite, general illhealth
and falling away before any other symptom is noticed. Now
the breathing is manifestly excited, asmall, short cough is heard
at intervals, the pulse is accelerated but weak, and pinching
auscultation and percussion detect unequivocal signs of pleurisy.
From this the symptoms become more decided though for a length
of time they are very slight, the animal meanwhile becomes
increasingly emaciated, and perishes ultimately in a state of great
weakness. Such insidious cases are always to be suspected of
tuberculosis.

The post mortem appearances resemble those of the horse.
The surface of the lung beneath the diseased portions of pleura,
however, often presznts a marbled appearance from the infiltration
of the areolar tissue between the adjacent pulmonary lobules.
The organization of the false membranes begins on an average

about the tenth day.
Treatment. 'The same general principles must be followed as






PLEURISY IN SHEEP.

Causes, exposure, after clipping, washing in cold weather, alternations
from hot buildings to cold fields, shedding of the wool. Symptoms, hyper
thermia, troubled breathing and pulse with catching inspiration, tender in-
tercostals, friction sound, and signs of effusion. Treatment, preventive,
shelter, febrifuges in food or water, aqua ammonia to sides.

The causes of pleurisy in sheep may be largely included in the
general statement—exposure. Cold washing and exposure after
clipping is especially injurious. Devieusart saw 300 cases of
pleurisy and thirty deaths in a flock of sheep shorn in February.
[f kept secluded in warm buildings sheep may bz shorn in mid-
winter, but any reckless exposure, and any sudden reduction of
the temperature of the building is liable to be disastrous. Secaé
and other skin affections which lead to a shedding of the wool in
inclement weather may also be the occasion of widespread attacks.
Otherwise the causes are essentially those of the same disease in
the larger animals,

The sympioms resemble those of pneumonia, but with the pe-
culiar sharp, short arrest of the inspiration, and the marked ten-
derness of the intercostal spaces as above described. The cough
is short, dry, hacking and infrzquent or suppressed as much as
possible. Auscultation and percussion signs, corresponding to
those found in other animals, are easily got in the newly shorn
sheep. In the unshorn the wool must be parted and a stethescope
employed.

The freatment is mainly preventive, or when the disease is
present, of a general nature applicable to flocks. A warm barn,
with pure air, blanketing, wet compresses, to which may be added
extract of henbane, and nitrate of potash in the drinking water
give examples of general medication. As a derivative, aqua am-
monia and oil may be applied in lines on the chest exposed by
parting the wool or generally on the shorn. Where the patient
can receive the requisite attention further treatment should be on
lines laid down for cattle.
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PLEURO-PNEUMONIA. BRONCHO-PNEUMONIA.
BRONCHO-PLEURO-PNEUMONIA.

Though we often meet with typical forms of dronchitis, pnewmo-
nia and pleurisy, it is much more common to find them combined
more or less with each other. Thus combined inflammation of
the bronchial tubes and pulmonary substance is frequent ; inflam-
mation affecting both the lung and its investing pleural membrane
is no less commeon ; and cases are seen in which all three struc-
tures are involved. These conditions are to be recognized by the
presence of the symptoms of both the coexisting maladies but
particularly by the indications furnished by touch, auscultation
and percussion. The predominance of one disease over another
will decide the nature of the treatment which must be adapted to
the peculiar character of each case whether mainly bronchitic,
preumonic, or pleuritic. It is these mixed cases that test the
ability and judgment of the practitioner as he must carefully in-
dividualize each case, ascertain the different parts affected, the
grade of the inflammatory action, the nature of the attendant
fever, the presence or absence of epizootic influence, etc., and hav-
ing all these conditions in view must apply remedial measures ac-
cordingly.

It must be evident that particular directions cannot be supplied
for all of these cases. General principles only can be inculcated
and their adaptation to the varied phases of different cases left to
the judgment of the student.
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may remain fluid so long as it is retained in the chest, it coagu-
lates rapidly when withdrawn. The dropsical effusion rarely
contains fibrine, and then only in very small amount, and it does
not coagulate when drawn off from the chest. The inflammatory
effusion usually contains a greater proportion of common salt,
phosphates or albumen than exist in the blood, and floating
granules, particles and cell forms, none of which conditions charac-
terize the dropsical effusions. The most prominent feature of
the inflammatory effusions is thus seen to be their power of co-
agulation, by virtue of the contained fibrine, when exposed to
the air.

Symptoms. When a sequel of pleurisy it is manifested by the
symptoms already mentioned under that head as indicating the oc-
currence of effusion.

The dropsical cases may come on rapidly and present all the
signs of troubled respiration together with the results of ausculta-
tion and percussion that characterize rapid inflammatory effusion
but without the fever and acute symptoms of pleurisy. More
usually it comes on insidiously, the lung accommodates itself to
the gradual increase of the fluid and it is only when the accumu-
lation has become excessive that the symptoms become promi-
inent. In heart or kidney disease the filling of the legs and infil-
trations of the eyelids and of the skin beneath the chest and ab-
domen are precursors or early concomitants of the disease, but in
all cases the accumulation in the chest is to be measured by the
height of the line of dulness on percussion and the extent of chest
surface giving forth no respiratory murmur on auscultation. As
the liquid rises on both sides of the chest, as it always does in such
cases in the horse, the breathing becomes short and labored, being
chiefly effected by the action of the diaphram and the flanks—the
ribs moving only slightly. The nostrils are widely dilated with
each breath. The previously existing want of vigor and energy,
the weak pulse, the poor appetite and the pallor of the mucous
membranes become aggravated ; the animal becomes very weak
and prostrate, the loins insensible, the permanently tucked up
flanks labor tumultuously, the loins rise in inspiration, the face
is pinched and haggard, the eyeballs glazed and protruding, and
death is preceded by the same general symptoms as in rapid effu-
sion after pleurisy. A prominent feature of this, as of all dropsi-






262 Veterinary Medicine.

The cannula employed in veterinary practiceis a silver tube two
inches in length, a quarter of an inch in diameter and furnished
with a shield of the same metal at one end. The trochar by which
it is introduced is of steel or brass. To carry out Dr. Bowditch's
system the operator must supply himself with a syringe of a some-
what smaller bore and an intermediate brass piece of a size adapted
to fit accurately into the cannula and supplied with a stopcock. By
an instrument of this kind the fluid can be drawn off by means of
the syringe without anv risk of the introduction of aerial germs
which always tend to induce suppuration and even a putrefactive
decomposition in the contained fluid.

The point selected to operate on is, in the horse, ox or dog, in
front of the anterior border of the ninth rib, at its lower end or
close to its union with the cartilage. The point of the trochar
should be directed slightly upward and forward to avoid the pos-
sibility of injuring the diaphragm. The skin is first rendered
aseptic by shaving, followed by a thorough soapy wash and a free
use of mercuric chloride solution (1:500). It is then pricked
with a lancet, then drawn aside that the wounds in the skin and
muscles may not correspond after the cannula has been withdrawn.
The trochar is then pushed steadily through the intercostal space
till all obstruction has been overcome, when it may be concluded
that the pleural sac has been reached. The trochar is now with-
drawn and the fluid allowed to flow from the cannula until there is
presumably some risk of the introduction of air, when the brass
piece is to be applied and the remainder drawn off with the
syringe or aspirator. As a substitute for the aspirator a caout-
chouc tube, eighteen inches long, put on the cannula or needle
and having its lower end plunged in a solution of boric acid
will prevent the entrance of germs. A prob has often to be
introduced to prevent plugging of the cannula by floating
false membranes, and a new puncture in a different place
may be necessary. In the case of excessive accumulation
it is often advisable to draw it off at two operations, as recom-
mended in large abscess of the pleura and for the same reasons.
The need for such a precaution will be understood when it is
stated that in bad cases the chest contains as much as six or seven
ordinary stable bucketfuls of the liquid. If, however, it is lim-
ited in amount it may be all withdrawn at once.
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gas is abundant, prominence of the chest on that side ; 5th, There
are also more or less distress and anxiety, difficult breathing, quick,
weak, rapid pulse, and other signs of illness,

Some cases of this kind recover spontaneously or with the
liquid effusion with which they are associated ; in traumatic cases
the wound is sometimes sealed up by a pleuritic exudation which
here becomes a curative process; while in some examples of val-
vular wound of the lung or walls of the chest death may ensue
in a period varying from a few minutes and upwards to weeks.

Treatment is limited to the prevention of the ingress of air
through an external wound where that exists ; the employment of
opiates and other agents to moderate attendant suffering ; to
measures calculated to moderate the intensity of resulting pleu-
risy, and, in cases where there is imminent danger from accumu-
lation of gas, to the puncture of the chest and the careful withdrawal
of th2 gas by aspiration. If necessary sterilized air may be
made to replace the aspirated gas.

PYO-PNEUMOTHORAX, EMPYEMA.

Causes, septic cocci entering through wound or blood. Symptoms, those
of hydrothorax, with prostration, fcetor, and it may be issue of pus.
Treatment by antiseptic injections.

A purulent fluid in the pleural cavity may be found in ordinary
pleurisy, but is much more likely to supervene in traumatic forms,
in which the pus cocci reach the cavity through the wound of the
bronchia, alimentary canal, or chest walls,

The symptoms are essentially those of pneumothorax, with
greater prostration, and in certain cases a distinct feverish smell
or feetor of the breath, or the escape of pus through a wound.
In treatment the difference from pneumothorax is mainly in the
antiseptic character of the injections and the freer employment
of stimulants and tomics. Salt, salicylic acid, borax, peroxide
of hydrogen, aluminium acetate, or potassium permanganate so-
lutions may be used. Tonics (quinia) and antissptics (sulphites,
salicylates, iron) may be given.












BRONCHIAL ASTHMA IN THE DOG.

Definition. Pathology, neurotic origin, bronchial spasms, swelling of
mucosa, fibrinous inflammation of bronchioles, Berkart’s streptococcus, irri-
tants formed in indigestion, overfeeding, inactivity, plethora, constipation.
Symptoms, obesity, sluggishness, recurrent paroxysms of dyspncea, hard
cough, tense abdomen, constipation, piles, depilation of skin, tartar covered
teeth, feetid breath., Retching, vomiting, a glairy mucus, emaciation may
follow. Lesions, emphysema, fatty deposits in mediastinum, old standing
diseases of the heart, lungs and digestive organs. Treatment, antispas-
modics by lungs or rectum, stramomium, nitre fumes, emetic, purgatives,
vegetable diet, exercise, sedatives, blisters. Asthma in the horse.

Definition.—A neurotic affection mainly affecting the pneumo-
gastric nerve, and leading to paroxysms of stenosis or constric-
tion of the bronchioles and attacks of dyspncea. In its initial
stages it is associated with corpulence and disordered digestion,
and later with congestion and swelling of the mucosa of the
bronchioles, emphysema, and dilatation of the right side of the
heart.

Pathology. Asthma is generally attributed to spasm of the
bronchial muscles (Williams), and though recent observations
have failed to sustain this it must be admitted that in the majori-
ty of cases it is of decided neurotic origin. Again it is attributed
to erythematous swelling in patches of the bronchial mucosa,
(Clark). Another theory is that it is a fibrinous inflammation of
the mucosa of the bronchioles, the tenacious exudate blocking the
tubes more or less completely and relief coming with a more
difluent secretion. Berkart found a streptococcus in the sputa
which he supposed to be the final cause. Again it has been held
to depend on the circulation in the blood of deleterious matters
introduced during digestion. Again it has been attributed to a
neurosis roused by constipation and the accumulation of irritant
matters in the intestine. Whatever local conditions may be
operative, there can be no doubt that in dogs it is almost exclu-
sively confined to those kept indoors, overfed, without exercise,
plethoric and constipated. ‘The disease seems to originate in and
persist by nervous disorder propagated from the digestive organs.

270






272 Velterinary Medicine.

the administration of antispasmodics either by inhalation or as
an injection to avoid the additional suffering of swallowing.
Ether or chloroform may be inhaled from a sponge, but the em-
ployment of these should be guarded especially in advanced cases
when besides the prevailing weakness there is reason to suspect
structural changes in the heart. The same agents in doses of
one, two or three teaspoonfuls, or laundanum in double that
quantity may be thrown up as an enema, and may be combined
with a couple of ounces of castor oil when costiveness exists.
The fumes from burning stramonium or from burning brown pa-
per which has been previcusly soaked in a strong solution of nitrate
of potass, will in many cases suddenly cut short the paroxysm. If
on the other hand there is reason to believe that the stomach is
overioaded the attacks will often be suddenly cut short by giving
an emetic. For this purpose a grain of tartar emetic may be
shaken upon the tongue, or a dessert spoonful of wine of ipeca-
cuan, or of antimony, poured over the throat. 2d. In the in-
tervals between the paroxysms. Attention must be given to
counteract any inflammatory action in the chest by which the
disease may be maintained. Our chief object, however, must be
to divest the animal of its superfluous fat and bring the digestive
organs into a healthy condition. Unfortunately the propensity to
fatten in some dogs seems to be a morbid condition. The food
appears to be stored up as fat at the expense of muscular and
other tissues even when the animal is kept on the borders of star-
vation. All flesh must be withheld and coarse vegetable fare
alone allowed. A well boiled pudding (porridge) made with oat-
meal or Indian corn meal, water and a little salt, with a small
quantity of skimmed milk or buttermilk, is an excellent diet in
such cases. The amount must be small, though the hitherto
pampered favorite will rarely seek to fully replenish his stomach
until he has forgotten his former extravagant habits,

A good deal of open air exercise must be given, not violent,
but gentle and long continued, and this though the patient may
appear physically unfit for it. Exercise should be given three
hours or more after a full meal. Purgatives (one ounce castor
oil) should be administered twice a week. A clean bed, not too
soft nor luxurious, should be allowed in a dry, airy place. The
skin should be well brushed daily and occasionally washed thor-






ASTHMA. BROKEN WIND. HEAVES. DVSPN(EA.

Definition, neurotic affection with digestive and respiratory disorders.
Causes, no racial exemption, disease largely coextensive with lealy hay
from clover, alfalfa and other leguminous plants, musty hay, eryptogams,
overloading the stomach, active work on a full stomach, overdriving, bron-
chitis, chronic bronchitis, emphysema. Nature, a neurotic affection, start- -
ing with derangement of some part of the vagus, dilatation of the right
heart, congestion of the bronchioles. Symptoms, double expiratory action,
flatulence, weak, husky cough, wheezing, glairy, grayish nasal discharge,
wheezing, increased resonance along the margins of the lungs. sibilant
rile, heart's impulse strong, even felt on right side, aggravation with over-
loaded stomach, costiveness or muggy atmosphere, improvement on laxa-
tive (green) food. Treatment, succulent green food, natural pastures, re-
lieve any abnormal state of lungs or bowels, pnre air, heart tonie, diet,
arsenic, special diagnosis, guard against masking of symptoms by narcotics,
privation of water, shot, lard, recto-vaginal fistula, diagnostic signs, dilated
nostrils, auscultation and percussion signs of emphysema, relapse under
hay and water.

Definition. A chronic affection of the equine species, mani-
fested by a hurried, wheezy breathing, greatly aggravated by
close, muggy weather, a full stomach, certain kinds of diet, or
by exercise ; by a double lifting of the flank with each expira-
tion ; by a small, weak, dry cough, often occurring in paroxysms
and easily excited by a drink of cold water, exposure to cold air
or a fibrous quality of food ; and lastly, by a marked dicorder of
the digestive organs.

Causes. 'This disease is essentially the result of faulty feeding
and working, though preexisting diseases of the air passages and
sudden violent muscular efforts no doubt occasionally contribute to
its development.

It has been alleged that some races of horses are exempt from
this disease. Among these the Arabian, Persian, Barb, Spanish
and Portugese are especially named but their immunity in all prob-
ability depends onthe feeding and management rather than on any
peculiarity of breed. The countries where these horses are met
with are not subject to a prolonged winter but yield green food
throughout the greater part of the year, and it is a notorious fact
that no horse becomes brokenwinded at pasture. The Arabians
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filled with hay, they will eat from thirty to thirty-five pounds of
this daily and many become brokenwinded. The breeding mares
which get little hay, seldom become affected though the plenitude
of their abdomen and the impaired respiratory function might be
thought to conduce to the affection.

In England broken wind is much less prevalent than on the
European Continent and it is deserving of notice that lucerne and
sainfoin hold no place among the British green crops, that red
clover hay is only exceptionally met with owing to the amount of
land that is clover-sick, that natural hay is largely used, and that
when horses are largely fed on hay it is qualified by such laxative
agents as turnips, carrots, beet, etc.

All this throws light on the immunity of horses on our western
prairies and plains. Feeding on the indigenous grasses fresh or
made into hay, they are saved from the noxious influence of those
artificial products which are found in all countries to determine
the development of broken wind. It needs not that we adopt
the popular notion that any special plant growing in these pas-
tures ensures the safety of the equine races. It is merely a repe-
tition in the Western Hemisphere of the experience so long before
obtained in the case of Spain. Parallel with the progress of cul-
tivation in our western lands, we see this malady advancing.
Fifty years ago it was virtually unknown in Michigan and adja-
cent states whereas now these states can almost emulate New
York in the relative number of their victims. It must not how-
ever be supposed that this cultivated fodder is the sole cause of
the westward march of this malady. With improved agriculture
have come better roads, spring wagons and driving at a pace
which was comparatively unknown to the early settlers.

In California the condition of Spain was for long pretty accur-
ately repeated. With no winter worthy of the name, troops of
horses were left at pasture throughout the whole year and those
that were stabled subsisted chiefly on natural hay in which the
indigenous grasses were commingled with white—but no red—
clover. California long retained the reputation of having no
broken-winded horses.

In our Eastern states where the disease was thirty years ago so
notoriously prevalent, the fields of luxuriant red clover might well
have excited the envy of the English farmer. The hay made
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before going to work. Gross feeders are above all others the sub-
jects of the complaint,

The question arises how a disturbing cause operating directly
upon the digestive organs should affect the respiratory, in such a
marked and permanent manner. It cannot be because of the
gastric and abdominal distension since pregnant mares though in
a state of much greater plentitude, are not thereby rendered
liable to broken wind, and if they have previously suffered from
this infirmity, the symptoms are usually less marked when breed-
ing. The explanation first advanced by Dupuy appears to be the
correct one. The lungs, the stomach, and certain other organs
derive innervation from the vagus nerve, and certain disturbanees
of the stomach and intestines so impair the function of this nerve
that the lungs are affected, at first functionally and afterwards
structurally, In support of this view is the fact that broken
wind is usually associated quite as much with digestive as respira-
tory derangement. The horse though a heavy feeder becomes
unthrifty, hidebound and emaciated ; his dung is passed in an
undigested state like so much chopped straw, and flatus is con-
tinually passed from the bowels., Indeed the almost incessant
passage of wind and feeces, during the first mile or two of a jour-
ney, is a disgusting evidence of the malady. The power of
doses of shot, fat and other agents to temporarily allay the symp-
toms may be held to point in the same direction.

Beside causes opzrating on the side of the digestive organs
others undoubtedly superinduce the disease, and among these se-
vere exertions and chronic bronchitis ought to hold prominent
positions.

Overexertion induces overdistension and rupture of the air cells
by the forced retention of air within the lungs, by the closure of
the glottis, while the chest is strongly compressad by the respira-
tory muscles. It is an essential condition to all severe exertion
in man that the breath should bz held, and though the horsz ap-
pears equal to the same efforts of draught after the operation of
tracheotomy has deprived him of the power of holding the breath,
vet he would seem to be sooner exbausted (Goubaux, Colin,
Bouley ), from which it may be inferred that this power is fre-
quently exercised, and it probably always is in any sudden severe
effort as in starting a heavy load, or jumping a five-bar gate,
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cine Veterinaire, Lvon), by Freutzel in Germany, and Bracy
Clark in England in 1795. It was only, however, after the ad-
mirable discoveries of Laennec that the question was systematical-
ly investigated by Delafond, who has furnished the most compre-
hensive data on the subject. Out of fifty-four broken-winded
horses dissected by him no less than forty-five had the lungs
extensively emphysematous. This emphysematous lung differs
according to whether the emphysema is vesicular or interlobular.

In vesicular emphysema the smallest bronchial tubes and
the air cells have become distended beyond the natural standard
and remain permanently so, the lung tissue having lost its power
of contraction. If such a lung is inflated and dried, and a thin
slice taken from the surface of the emphysematous part the size
of the minute orifices on the cut surface will show its condition,
These fine openings are only the air cells cut across, and in their
healthy state they will admit no larger object than the point of a
needle or a fine bristle. They are slightly larger in adult and
especially in old horses than they are in the young. If affected
by emphysema they will often admit a hempseed or even a small
pea. On opening a healthy chest the lung collapses, contracting
on itself and expelling the contained air ; if the lung is emphy-
sematous the diseased portion does not collapse and if the entire
lung is affected it continues to fill the chest and may even bulge
outward after it has been opened. The color of the emphysema-
tous lung is of a brighter red than are the healthy portions. If
a diseased lung has been left exposed to the air for twenty-four
to thirty-six hours and then cut across in all directions, the dis-
eased lobules may be distinguished at a glance by this lighter
shade, and such light portions if near the surface will be found to
correspond to elevations above the general level of the lung. If
the diseased lung is placed in water it floats on the surface like
an inflated bladder scarcely at all sinking into the fluid. If the
lung is blown full of air the emphysematous part is first filled
causing the bulging on the surface to be still more marked than
before. Vesicular emphysema rarely affects an entire lung ; it
is usually confined to the anterior lobzs and to the thin lower
and posterior borders of the organ.

Interlobular emphysema is the extravasation of air into the
connection tissue between the lobules owing to rupture of the air
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Dilatation of the smaller bronchial tubes is frequently present
and especially characterises such cases as supervene on chronic
bronchitis, These dilated tubes contain a plastic, whitish, inodor-
ous mucus,

Another frequent concomitant of the emphysematous lung is
a dilatation of the right cavities of the heart, especially the auricle,
and an attenuation of their walls, The same condition is noticed
in pulmonary emphysema in man and like this is probably due to
the slow and imperfect circulation in the diseased lung.

Collating these structural changes with the different causes of
the disease we find that they harmonize with the theory of im-
paired function on the part of the vagus nerve or its presiding gan-
glia, whether this functional disturbance has its origin in disorder
of the digestive organs, as in the great majority of cases, in severe
muscular efforts, or in chronic bronchitis.

Section of the vagi nerves affords an exaggerated instance of
their paralysis and its results, These are mainly emphysema,
capillary dilatation, blood extravasation, inflammation and pul-
monary collapse. Emphysema is the first result and due to the
slow, deep respiration (Boddaert) and loss of contractibility
(Longet) ; capillary dilatation results from theextreme distension
of the air cells and the retention in them of air highly charged
with carbonic acid (Donders) ; the other lesions occur later and
own very different causes.

That this is the truc nature of the disease would further appear
from the occurrence of emphysema without broken wind, two
cases of which are recorded by Percivall ; and from the existence
of broken wind without emphysema. Cases of this last variety
have been recorded by Godine, Volpi, Rodet, D’Arboval, and
Delafond in France ; and by Sewall, Dick, Smith, Hallen and
(Gloag in Britain. In conmnection witit this last class of cases it
must be noted that dilatation of the right cavities of the heart
sometimes gives rise to verv similar symptoms, and that the signs
of chronic bronchitis are often scarcely distinguishable from those
of broken wind. In catarrhal bronchitis too, after the air tubes
have been washed, it is sometimes impossible to decide whether
the lining membrane has been the subject of inflammation or not.

Symptoms, The most prominent are the double lift of the flank
with each expiratory act, in the absence of fever, the short, weak,
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stand out prominently beyond their interspaces; the abdomen
equally rises inferiorly and falls in laterally so that a projecting
ridge is formed from the lower end of the last rib to the point of
the hip. This is specially marked during the period of inaction,
and this is succeeded by the second effort quick and almost con-
vulsive. These movements are so extensive thatthey are con-
veyed in a striking degree to any vehicle to which the animal is
attached, especially if it has only two wheels, and a rider on
horseback feels the movement still more disagreeably. When a
horse is in this state the alternate rising and falling of the abdom-
inal organs imparts a synchronous movement of protrusion and
and contraction to the anus and in thin subjects a rising and fall-
ing of the muscles on each side of the root of the tail. The nos-
trils too are kept constantly dilated.

There is a nasal discharge, but this is very inconsiderable in the
early stages of the malady. It is a clear watery or slightly gray-
ish albuminous material without any visible admixture of pus
globules, and on drying it leaves a scarcely perceptible crust. At
first it appears intermittently and in minute quantities, but in bad
cases it becomes almost constant, and is especially profuse after
exercise.

Abnormal respiratory sounds are marked symptoms in the
advanced stages. ‘The wheezing noise of the breathing, especial-
ly when that is excited by exertion, may be heard at a short
distance from the animal. ‘The increased resonance on percussion
along the lower border of the lung is only heard when the em-
physema is extensive. The dry sibilant or whistling rdle heard
over the same parts is equally a symptom of the advanced stages.
When there is much discharge a moist rattle is often heard over
the lower end of the windpipe or immediately behind the middle
of the shoulder. The overlaying of the anterior lobe by the
thick, muscular shoulder, and the complication of results ob-
tained at the free border of the lung by the abdominal noises and
resonance render these results less conclusive in the earlier stages
and slighter cases.

The application of the hand to the side of the chest behind the
left elbow may detect a strong impulse of the heart with each
beat. If the patient is actively exercised for some time this may
be felt on the right side as well. This symptom indicates the
existence of dilatation of the right cavities of the heart.
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cases, however, improvement is only due to the empty and un-
clogged condition of the digestive organs and the symptoms
return with all their former intensity when the original diet is
restored. By way of palliation much may be secured by avoiding
accidental causes of aggravation. If catarrh or bronchitis has
supervened it should be treated in the ordinary way. If the
stomach and bowels are overloaded and costive, a small dose of
aloes and enemata will relieve. If the stable is close a free ad-
mission of air will be beneficial. The temporary excitement in
these cases may be further alleviated by sedatives, of which
opium and digitalis have been mostly employed. The last agent
will sometimes control the breathing to such an extent that the
horse may be thought to have completely recovered. Professor
Dick believed that he had effected a cure in one case by the ad-
ministration at a single dose of a drachm each of camphor, opium,
calomel and digitalis. Temporary results only can, however, be
expected from such agents, except in the case of an aggravation
due to a cause acting for a limited time only, in which case the
partial improvement may be lasting.

By adopting such measures to check accidental complications
and confining the animal to a rigid system of diet a broken winded
horse may be worked with comfort to himself and his master.
The aliment should be principally or exclusively of oats, bran or
barley, though good succulent grass, turnips, carrots, beet, and
potatoes may be allowed, as may also wheat or oat straw in
limited quantity, but no hay and above all none prepared from
red clover, alfalfa, sainfoin, or allied foreign plants and none that
is musty or otherwise injured by keeping. No food nor water
must be allowed for one or two hours before going to work, and
the pace must be slow at first and gradually increased as the horse
empties himself, and the breathing gets less embrrassed. If
meadow hay, straw or other bulky food is allowed in small quan-
tity this must be after the horse has returned from his day’s work.

If the food above recommended is boiled or pulped, and mixed
with some saccharine agent as molasses its restorative action is
enhanced.

If, however, we add to these hygienic and dietetic measures a
prolonged course of arsenic, the symptoms generally disappear.
From five to fifteen grains of arsenic made into a powder with a
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purpose, for such horses are always intolerably thirsty and if al-
lowed to regale themselves at the nearest watering trough, the
charm is broken, the double lift returns and with it all the
symptoms of the malady.

A brutal practice existed among ancient farriers, of making an
artificial opening into the rectum to allow the exit of the flatus
upon which they conceived the disease to depend. This was
effected either by cutting through the sphinctor ani with a knife
or by making a new opening to one side of it with a red hot iron,
According to Ferguson this has been improved upon by the
modern Irish jockey, in the case of broken-winded mares. With
the knife an artificial communication is made between the rectum
and the vagina, of sufficient size to insure that it will remain open
and large enough to allow pellets of dung to pass into the vagina.
The double lifting of the flank forces the faeces through this arti-
ficial opening, and to avoid the inconvenience of their presence in
the vagina the animal carefully refrains from this action. This
orifice further allows the free escape of any gases generated
in the rectum and thus materially relieves the flatulence. Fer-
guson says he has seen broken-winded mares that have been
operated on in this manner, that breathed so freely that even pro-
fessional men have failed to detect the affection.

In all cases of broken wind, no matter how masked there will
be manifest, on slight exertion, a permanent dilatation of the nos-
trils—z.e., alike in inspiration and expiration,—and when any
such suspicious symptom is seen the horse should be carefully
examined, especially the state of his lungs as ascertained by aus-
cultation and percussion, his breathing after he has freely partaken
of water and hay, and, if there is suspicion of drugging, after he
has stood over night in a hot stable plentifully supplied with both
hay and water.

It should be borne in mind that mares advanced in pregnancy
often show no double action of the flank though decidedly broken
winded.
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the horn or the depth and spring of the rib. The lower animals
are further subject to congenital malformations and imperfections
and to deposits of morbid material around the heart or in its sub-
stance so as to impair its healthy action.

Horses and dogs have special predisposing causes in the violent
and prolonged exertion to which they are habitually exposed.
The quiet sluggish and nonexcitable ox and pig meet with dan-
gers no less real though of a different kind in the overfeeding
which induces fatty degeneration of the heart as of other muscu-
lar tissues, The larger ruminants are further endangered by
their propensity to swallow needles and other sharp pointed bodies
which ultimately reach and penetrate the heart.

The prevalence of heart disease in animals may be deduced
from the fact that out of 150 horses, oxen and dogs dissected at
Montfaucon by Leblanc in 1840, not less than one twentieth pre-
sented cardiac lesions. ‘The supposition of an immunity of the
lower animals has been largely due to the heavy muscular shoul-
der of quadrupeds which covers the upper and anterior regions of
the heart shutting them out from physical exploration. In man
the entire heart apd connecting blood vessels are so open to exam-
ination that the physician can pronounce with the greatest accu-
racy not only concerning the existence of disease, but also its pre-
cise locality and nature. In the quadruped no such facility is
open to us, and veterinarians have too generally refused to face the
difficulty, preferring to ignore heart diseases, or still worse seek-
ing to cover their ignorance by the assertion that such affections
rarely exist. Now however we not only know that heart diseases
are much more frequent in the lower animals than heretofore be-
lieved, but that as a general rule they are sufficiently manifested
and recognizable by their distinctive symptoms.

Position and exposure of the heart. In the horse the heart
has only its apex and a small portion of its left ventricle approach-
ed to the surface of the chest, at a point where it is felt to beat
behind the left elbow. The apex approaches the surface in the
interval between the fifth and sixth ribs and close above the
breast bone, The posterior border of the ventricle follows a nearly
vertical line upwards from this point, while the anterior' border
has a direction upward and forward crossing diagonally over the
fifth rib. The part of the ventricle exposed extends about three
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into the artery, so that they allow blood to flow freely into

that vessel during the contraction of the ventricle, but prevent

any reflux into the heart when the ventricle again dilates.

The apparatus may be likened to a force pump with two systems
of valves, one to prevent the return of any water from the pump
into the fountain ; the other to hinder any reflux from the deliv--
ery pipe into the pump. Any interference with either of these
valves entails a very serious and usually a fatal disorder of func-

tion,

These orifices differ considerably in size. Those between the
auricles and ventricles are considerably larger than those at the
commencements of the great arteries. Those on the right side of
the heart too are greater than those on the left. They vary with
the form of the heart. Thus in dilatation of an auricle and ven-
tricle on one side of the heart, the auriculo-ventricular opening
becomes equally widened and the valves remaining disproportion-
ately small the blood 1s allowed to rush back into the auricle dur-
ing ventricular contraction. The left auriculo-ventricular open-
ing has been known to become contracted in some very flat and
shallow chests ; the blood failing to circulate freely through the
lungs and to reach the left side of the heart in a full supply this
orifice accommodates its size to the amount, and may become so
narrowed that it forms a serious obstacle to the blood flow and a
series of morbid changes result following the backward course of
the circulation. The auricle first becomes overdistended and its
muscular walls increase in thickness and consistency ; the lungs
tend next to suffer from a passive congestion, and lastly the right
side of the heart becomes engorged and enlarged.

Any obstruction in the aorta which conveys the blood from the
left side of the heart equally leads to dilatation of its internal cav-
ity and abnormal thickness of its walls.

The imperfection of the valves is one of the most serious results
of such changes in heart structure. The sounds by which such
imperfection may be recognized will be presently noticed, mean-
while the mode of testing this in the heart of the dead animal will
be referred to. If due to structural changes in the valves them-
selves, the new deposits, the cicatrices, the lacerations, etc., will
be visible to the eye. Though no such disease changes are seen
the valves may still manifest imperfection by failing to fulfill
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The internal capacity of the ventricles is so modified by
the amount of post morfem contraction that it differs widely from
the actual capacity during life. The left ventricle of the larger
domestic quadrupeds usually admits from 34 oz. to over 5 oz.,
while the right ventricle whose walls are so much thinner and
more lax will contain double that amount. In the -smaller ani-
mals about a tenth of these quantities will be admitted.

The weight of the heart too can only be stated as an average
or for medium sized animals. In the Zorseit may be from 414 1bs,
to g lbs. ; in the ox from 3 1bs, 5 oz. to 414 1bs.; in the sheep
from 534 oz. to 7 oz. ; in the pig from g% oz. to 14 oz. ; and in
the dog from 5 oz. to 7 oz. This statement must be understood
to apply to dogs approximating in size to the shepherd’s.

Taking into account the size of the particular animal any con-
siderable deviation from these measurements and weights may be
accepted as abnormal. The ratio to the body weight is about :—
horse and dog 1 : 100, ox, sheep and pig 1 : 220. This neces-
sarily varies with condition—fat or lean.

The pulse offers valuable indications in disease of the heart.

The number of the pulse in healthy full-grown animals may be
set down as follows per minute :—horse, 36 to 46 ; ox, 38 to 42
(with loaded paunch or in a hot stable up to 70) ; sheep, goat
and pig 70to 8o ; dog 80 to 100; cat 120 to 140 ; goose 110 ;
pigeon 136 ; chicken 140. In old age the pulse is less frequent.
This diminution may extend to 5 beats per minute in the larger
quadrupeds and to 20 or even 3o in the smaller. Youth and
small size again are associated with a greater rapidity of the pulse.
The pulse of the foal, at birth, is about three times that of the
horse ; in the colt of six months it is double ; at a year old about
one and a half times; and at two years old one and a quarter.

The smaller the animal, caeleris paribus, the more rapid is the
pulse. Hot buildings, exertion, fear or any other exciting cause
likewise accelerates it. It is more frequent with the nervous
temperament. as for for example in the English race horse, or the
grevhound, than in the dull lymphatic cart-horse or mastiff. In
advanced pregnancy it is increased in number. In the cow and
mare it undergoes a monthly increase of four or five beats per
minute after the sixth month. (Delafond)

Independently of these conditions a rapid pulse indicates febrile
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tervals there is a complete pause extending over that period of
time which would have been occupied by a full beat; unequal
when some beats are strong and others weak ; irregular when
without any distinct intermission for a period equal to that of a
single beat, the intervals hbetween successive beats are of varying
length. The pulse further has a peculiar thrill or tremor in
states of great debility with deficiency of blood and imperfect
filling of the vessels.

Of these the leaping, the intermittent, the unequal and the
irregular pulses are of special importance in their bearing on
heart diseases.

The jerking and receding pulse is felt in cases of imperfection
of the semilunar valves at the commencement of the great aorta,
and which allows blood propelled into the arteries by the contrac-
tion of the ventricle to flow back into the ventricle during its state
of relaxation. This pulse is met with in other conditions as in
aneurism of the aorta, but if from heart disease it is distinguished
by the presence of a dlowing murinur with the second sound of
the heart.

The intermittent pulse indicates functional derangement of the
heart but it does not as is generally believed betcken structural
disease. It is frequently observed in healthy asses and mules,
and in dogs however slightly excited whether by fear or joy, or
by the mere fact of their being handled, it is so common as to be
almost the rule rather than the exception. It may be seen in a
healthy horse as the result of excitement. During the early
stages of convalesence from inflammatory affections of the lungs
in the horse the pulse is often intermittent. The pulsations are
at the same time unequal. There is a regular cycle of beats grad-
ually decreasing in force and extending over a complete respira-
tory act. ‘The cycle commences with the strongest beat during or
immediately after the act of expiration, and the succeeding four
or five beats are less and less forcible until the chest is fully ex-
panded when there is a quiescent interval corresponding to the
period of one beat. In many such cases there is no other indica-
tion of heart disease and the phenomenon appears due to the in-
terference with the circulation by the hepatized lung, to the im-
paired nervous energy of the heart and to its compression between
the distended lungs. A pulse simply infermitlent and not asso-

&
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Percussion. In thehorse a dull, dead sound is emitted when
percussion is made over the left side for about four inches above
the breast bone and in the space corresponding to the lower ends
and the cartilages of prolongation of the fourth, fifth and sixth
ribs. In the ox this dulness is less marked on the level of the sixth
rib. The same results can be obtained on the right side by im-
parting heavier blows to the chest walls so as to derive the sound
from the deeper parts.

The area of dulness is énereased in cases of hypertrophy or in di-
latation of the heart when the enlarged organ presses aside the
lung tissue and exposes a greater amount of its substance to the
chest walls. The same result takes place in hydropericardium.

The area of dullness is diminished in cases of ruptured air cells
(as in ‘“heaves'’) when the inflated and expanded lung tissue en-
velopes the heart more completely and gives out its own clear
resonance where the dull sound of the heart is usually obtained.

Application of the hand. Palpation. In conditions of
health and in quietude the hand applied on the side of the chest,
close behind the left elbow only just perceives the beat of the heart
with each contraction. If the animal is excited whether from
fear, joy or physical suffering the heart’s impulse becomes more
powerful and by this alone the state of its function may be very
satisfactorily ascertained. The impulse is strong in all active fe-
vers and extensive inflammations of important organs, but it is
especially marked in diseases of the heart and lungs. Irregularity
in the force of successive beats is seen in various heart diseases
and debilitated conditions are recognized in the same way.

Any want of harmony between the heart's action and the pulse
may be observed by laying the right hand over the region of the
heart and applying the fingers of the left on the radial artery. In
debility and especially if from a deficiency of blood the violent or
tumultuous action of the heart contrasts strangely with the weak
jerking and compressible pulse. The same symptoms are noticed
when the valves of the heart close their orifices imperfectly. In
convalescence from lung diszases and in certain diseases of the
heart a beat may be felt by the right hand for which no corres-
ponding pulsation is felt in the radial artery by the left.

When the heart is hypertrophied the impulse is stronger and is
associated with a full, strong, and rolling pulse. When it is atro-

S
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In disease these sounds may be heard in unusual situations,
they may be altered in force duration or rythm, or they may be
associated with other sounds or superseded by them.

The sounds may be heard in new situations, in displacements
of the heart from tumors or effusions in the chest, structural
changes in the lungs, pleurae, or pericardium, aneurism of the
aorta, etc., etc.

The heart sounds are clearly heard over any part of the chest
when the lung tissue intervening between that part of the surface
and the heart is solid (hepatized). They are heard distinctly be-
hind the median part of the right shoulder, when liquid effusion
into the left pleural sac has displaced the heart to the right ; and
when the right cavities of the heart are extensively dilated as ex-
ists so commonly in the advanced stages of *‘ keaves."’

The extent over which the sounds may be heard is increased
when the lung surrounding the heart is solidified (hepatisation,
splenisation, etc.), or when liquid effusion exists in the chest.
A liquid but more especially a sclid is a better conductor of
sound than the spongy lung. Enlargement (hypertrophy) of
the heart equally increases the area of sound. The area of sound
is lessened by atrophy of the heart, and by an emphysematous
condition of the lungs by which the heart is more extensively
covered and further separated from the walls of the chest.

The force or intensity of the heart sounds is increased in high
fever, in acute inflammation, in increase of the muscular walls of
the heart with enlargement of the internal cavities, in functional
disturbance from fear or other exciting cause, and in palpitation.
Often in a weak and bloodless patient the heart sounds can be
clearly heard at several yards distance from the animal. The iz-
tensity of the sounds is diminished in debility when not associated
with palpitation, in atrophy of the muscular substance of the
heart, in hypertrophy of the muscular tissue of the heart
with diminution of its internal cavities, in broken wind when
the the emphysematous lung more completely envelopes the
heart, and in cases of extensive liquid effusion into the pericar-
dium which prevents the apex of the heart from striking against
the side of the chest.

The regular rythm, normally manifested by the two sounds
and the silence, may be modified in the unequal irregular or in-
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and Roger presents at a glance the relations of these different
sounds and their significance.,

Blowing or Hissing Murmurs.

before the first
sound.

orifice. Vegetations or coagula on
the valves.

Blowing murmur } { Narrowing of the auriculo-ventrieular

[ Strongest toward the base of | Narrowing of the
the heart. Propagated aortic opening.
along the great arteries,

|1 Narrowing of the

Strongest toward the apex of !. pulmonary artery
the heart. Not propaga- or insufficiency of
ted in the great arteries. | the auriculo-ven-

] tricular valves.

Blowing murmur with
the first sound.

over the great arteries. at4 arterial (semi-
each beat of the heart. lunar) valves.

Double rushing sound in) Aneurism (dilata-
the arteries with each beat + tion of the great
of the heart. J aorta.

I
|
I
.i
|
L
Blowing murmur with
the second sound.

Double rushing sound heard { Insufficiency of the

Blowing murmur after
the second sound.

From the table it will be seen that each orifice in the heart may
become the seat of two perfectly distinct and independent mur-
murs ; one due to constriction of the orifice in which case the
sound is produced with the onward progress of the blood wave ;
and one due to dilatation of the orifice or insufficient closure of it
by the valves, when the sound is due to a recoil or regurgitation
of the blood. There is a further sound due to mere roughness of
the valves in cases of disease when the sound will be with the nor-
mal current of blood, though a second or regurgitant hiss is often
heard from the valves being at the same time insufficient to close
the orifice. Another blowing murmur is usually heard over the
heart and coincident with its first sound in the bloodless state
(anzemia). This is not necessarily connected with any diseased
condition of the heart itself.

The nature of these murmurs differs in special instances.
They may resemble the soft whisper of the words w/ho or awe, of
the double letter ss, or the single letter », according as they are
soft or hard and purring,

The pericardial murmur, caused by the rubbing of the dry
roughened surface of the serous membrane covering the heart on
the correspondingly dry rough surface of the same membrane, re-
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Palpitations in the lower animals not dependent on any struc-
tural disease of the heart are usually due to some violent mental
emotion, such as fear or joy. The author once possessed a fast
and clever cob, having no sign of organic disease, and equal to
the severest work on the road without showing signs of exhaus-
tion, but which nevertheless was affected by palpitation when
threatened with a cane in his stall, or if he had been guilty of some
wilful misdemeanor for which he dreaded punishment. In such
cases the heart’s action was accelerated and the beating could be
heard loudly for a distance of several yards. They are especially
common in dogs under strong mental emotion (joy, fear), and in
dogs and pigs suffering from digestive disorder (worms) or chest
diseases.

Percivall collects a series of cases from the Feferinarian under
the head of Spasm of the Diaphragm, a diagnosis originating in
the jerking movement of the flank, a symptom which, as is shown
in the above table, is common to man as well. Leblanc equally
collects cases from the French veterinary journals and acknowl-
edges their true character. One of these observed by Coulbeaux
is thus described : ‘* The respiratory movements are interrupted
by a violent lifting of the flanks, confined to the upper part,
and so intense as to be appreciated by the hand as well as the
eye. ‘The lifting of the flank which is limited to a few square
inches of surface precisely in the hollow of this region, is per-
fectly isochromous with the beats of the heart, which cannot be
appreciated but by the ear.”

A case reported by Levrat at greater length may also be given.
The subject a mare, fifteen years old, and kept for hire, was at-
tacked without any known cause. ‘‘There was a jerking of the
whole body produced by the extraordinary force of the beats
of the heart which struck violently against the back towards
the upper ends of the first asternal ribs on the left side. The
shock is very distinct and does not appear to be due to any
tumor interposed between the heart and the ribs; its force is
such that it causes a movement of the whole body, which can
be seen at a great distance. The beats of the heart very regu-
lar, numbering fifty per minute, were heterochronous with the
pulsations of the submaxillary artery, which are of the same
number.”” (The pulsation was evidently retarded). **The
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nor succession with the heart beats, we can freely acknowledge a
neurosis starting at a point different from the heart, but in all ex-
amples which are manifestly connected with heart movements, and
readily curable by the heart-tonic digitalis, the recognition of the
cardiac derangement as an initial factor is sound alike in pathol-
ogy and practice.

Nervous and purely functional palpitations are probably con-
fined to cases in which they are manifested at intervals appearing
under the influence of some transient excitement, and continuing
only for a few minutes at a time.

In the ansemic or bloodless condition the palpitation of weak-
ness is often observed under the slightest exciting cause. Itis
then associated with a pallid state of the visible mucous mem-
branes, a weak, trickling pulse and a blowing murmur in the
larger veins.

Palpitations are much more frequent in pigs and dogs than in
horses.

Treatment. Quietness and avoidance of all excitement are first
to be secured, then the action of the heart is to be calmed and reg-
ulated by the use of digitalis. To the horse 15 to 30 grains of
the powered leaves may be giver thrice daily, and to the dog from
two to four grains at equal intervals. When the disease is associ-
ated with anszemia this agent may still be used in combination with
the wvarious tonic remedies recommended, but in the smallest
doses only as the heart is usually morbidly sensitive to external
influences. Chloral hydrate has been used with success. Brom-
ides, valerian, and belladonna may be tried in obstinate cases.
Any other deviation from a healthy condition must be noted and
corrected, especially any disordered condition of the stomach or
bhowels,
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its aeration. Sometimes this fails to be effected, and venous blood
from the right side of the heart continues to mix with arterial in
the left, deteriorating it in quality and unfitting it for nutrition,
secretion, calorification, and other essential processes. The semi-
venous blood circulating in the arteries gives a bluish hue to the
visible mucous membrane, hence the name of #he blue disease.
This blood is unfit for sustaining the vital changes essential to the
production of animal heat, so that the animal suffers from cold-
ness of the surface and extremities, staring coat and general un-
thrifty appearance. Such subjects grow badly, and refuse to lay
on flesh, but are said to arrive at maturity in some instances and
to have their imperfection recognized only because of the short
breathing, and irregular heart’s action when subjected to exer-
tion. A heart murmur preceding the first sound of health is
usually present, as in anzemia.

Drs. Abernethy and Wardrop draw attention to the frequency
of previous foramen ovale in the human subject in connection
with pulmonary consumption, and opine that it is reopened as a
consequence of this disease. The coincidence has not been ob-
served in the lower animals, though if it were found to exist the
question would arise whether the deterioration of the blood and
general health in open foramen ovale did not also favor the de-
posit of tubercle in the lungs. When from deficient ventilation
the atmosphere and blood become impregnated with carbonic di-
oxide the production of tubercle in man or in animals is corre-
spondingly frequent.

The subjects of previons foramen ovale die young or prove
worthless when they arrive at maturity. Nothing can be done to
ameliorate the condition.
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veloped legs of the ballet dancer or the brawny arm of the
blacksmith. All alike occur in accordance with a general law
that whenever there is habitually demanded of any organ an un-
usual activity of function, which stimulates without exhausting
its power, nature adds to the active element of such organ till the
required labor can be accomplished without the overwork of any
particular part.

Keeping this in view we can easily explain the increase of one
part of the heart without immediate implication of another. The
ventricles are more commonly enlarged than the auricles because
upon them devolves the work of overcoming the obstruction,
whether this exists in the lungs or the system at large. The
auricles fulfill little more than a passive function in receiving the
blood from the veins during the contraction of the ventricles and
allowing it to pass down into these when their relaxation takes
place. The closure of the auriculo-ventiicular valves during the
ventricular contraction protects the auricles from the internal ten-
sion to which the lower part of the heart is subjected and thus
all tendency to increase is obviated,

The hypertrophied part corresponds to the locality of the ob-
struction. If it exists in the lungs (heaves, consumption, hepa-
tisation, chronic bronchitis), pulmonary .artery, its valves at its
origin from the heart, or if it consists in contraction of that ori-
fice, the enlargement takes place primarily in the right ventricle,
the right auricle remaining unchanged so long as the auriculo-
ventricular valves act perfectly. The ventricle, however, tends
to dilate as well as enlarge in thickness of walls, and as soon as
this dilatation has proceeded so far as to widen the orifice between
the auricle and ventricle and render its valves insufficient, the
auricle also begins to dilate and its walls often increase in thick-
ness. But the vicious chain does not end here. Should the
animal survive and the original obstruction persist, the wveins
throughout the system become habitually congested because of
the reflux of blood from the right auricle and ventricle, dropsies
appear in different parts, the congestion of the veins is continued
through the capillary blood-vessels to the arteries, the difficulty
of propelling the blood comes to be experienced by the left ven-
tricle and a corresponding series of morbid changes taking place
on that side, as have already ensued on the right, the vicious
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Stephenson probably weighed the heart while filled with blood.
A diseased heart weighed in this way by Thomson amounted to
34 Ibs., one by Gerlach, 19 Ibs., an ox’s heart by Herran 36 bs.
In Stephenson’s case there was further an extraordinary dilatation
of the anterior vena cara. Haycock (Veterinarian, 1850), records
a case in which though the heart only weighed 10lbs. 80z., yet
the walls of the ventricles were double the normal thickness, those
of the left being 24 inches while those of the right were 1 inch,
An estimate from the thickness of the walls, it must be borne in
mind, is not so satisfactory as the absolute weight taken after the
removal of the large vessels, the superfluous fat and the contained
blood.

The usual coincidence of other complaints supports the state-
ment that it is mostly due to obstruction to the circulation. A
few cases will illustrate. Dyer reports the case of a hunter in
which with general hypertrophy and dilatation of the right auri-
cle, the pulmonary artery was so large as to admit the fist. (Vet-
erinarian, 1861). Halloway relates a case in which there were ex-
tensive internal deposits of melanotic material, especially in the
mesenteric glands, liver, spleen, and kidneys ( Veterinarian, 1850).
Haycock records a case with thickening of the auriculo ventricu-
lar valves on the right side, and of several of their tendinous
cords, also a diseased liver which had ruptured before death (Vet-
enarian, 1850). Percivall publishes a case associated with pleu-
risy and rheumatism ( Veterinarian, 1858). Henderson furnishes
a case associated with diseased right auriculo-ventricular valves
and enlarged liver weighing 55 Ibs. (Veterinarian, 1847.)

Symploms. In simple hypertrophy the heart beats are more
forcible and prolonged so that the period of silence or rest is
shortened. This is due to the greater length of time taken up in
the contraction of the ventricles. For the same reason the pulse
which may or may not be accelerated, irregular or intermittent, is
full and rolling or as it were prolonged. The first sound of the
heart is prolonged and low or muffled, sometimes almost inaudible
while the second is unnaturally loud. Sometimes when one ven-
tricle only is enlarged that may complete its contraction later than
the other and the second sound is repeated as in the syllables
lub—tip tip. A duplication of the first sound only is less com-
mon. If the sounds are heard over a greater extent of the chest’s
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B. General Functional Symptoms.

SIMPILE HYPERTROPHY. HYPERTROPHY WITH DI- SIMPLE DILATATION.
LATATION.

Strength unimpaired. Strength tends to be- Strength fails.
Power of continued exer- come impaired.
tion (especially uphill)
limited by shortness of

breath.

Visible mucous mem- Purplenessand lividity Lividity of the mucous
branes healthy or of aof the mucous mem- membranes. Dropsical
bright red. branes proportionate to effusions of the limbs and

the valvular or pulmon- other dependent parts
. ary obstruction. which pit on pressure.

Difficulty of breathing Difficulty of breathing Difficulty of breathing

occasional. OCCUrs in paroxysms. great and constant, with

occasional aggravations.

Pulse full, strong, firm, Fullness of pulse con- Pulse small and feeble,
tense, resisting and pro- tinues but strength and much later than the heart
longed without jerk or power of resistance lost. beat. Regular or feeble,

thrill. fluttering and irregular.
Venous pulse in the

jugulars,
Rarely and never rap- Indirectly and more or Palpitation frequent.
idly the direct cause of less rapidly fatal. Faintness occurs from
death. time to time, and may

lapse into fainting and
sudden death.

Pure hypertrophy rarely implies imminent danger unless de-
pendent on some pre-existing structural disease which impedes
the freedom of the circulation. If excessive, however, or if as-
sociated with dilatation the animal is short-winded and unfit for all
but the slowest work. It predisposes to congestion or apoplexy
of the lungs when its seat is the right ventricle, and to conges-
tions and hemorrhage in other parts of the system, brain, kidney,
lungs, liver, bowels, if in the left.

Asthma (dogs), heaves (horses), emphysema and tuberculosis
in cattle are occasional complications attended by grave symptoms.

Treatment. In advanced cases and such as are dependent on
irremovable structural changes in the lungs or elsewhere no treat-
ment is of any avail. In recent and uncomplicated cases in the horse
and cow and in some more advanced conditions in other animals,






ATROPHY.

Simple, eccentric, concentric. Usnally eccentric. Causes, effusion in
pericardium, obstruction of coronary arteries, by false membranes, ete.,
general inanition. Symptoms, beats weak, sounds loud, clear, decreased
area of dulness on percussion, pulse slow, weak, under excitement unequal,
irregular, intermittent with palpitation, dropsy of limbs, etc., murmur with
1st sound. Treatment only in early stages by removal of the cause.

The loss of substance in the muscular walls of the heart is
either simple when there is no change in the capacity of its
different cavities :—eccentric when the chambers of the heart
are enlarged ; or concentric when these chambers are reduced
in size. Like hypertrophy it may affect the walls of one chamber
to the exclusion of the others.

Atrophy is much less frequent in the lower animals than hyper-
trophy and in nearly all cases on record it was associated with
dilatation.

The causes are not always very evident. Effusion into the per-
cardium is one of the most frequent, the compression of the heart
impairing its nutrition and decreasing its size. Especially is it
hurtful when several layers of false membranes deposited on the
surface of the heart become organized, preventing its sufficient
dilatation and compressing its nutrient blood-vessels. A case of
this kind in a dog occurred to Leblanc ; the right auriculo-ven-
tricular opening was surrounded by thick organized layers of
false membranes which by their contraction had largely di-
minished the opening and even pressed on the coronary artery
cutting off to a great extent the supply of blood to the walls of
the ventricle. Another alleged cause is a prolonged insufficient
mnourishment to the entire body. Leblanc has also observed this
in dogs the subjects of long continued wasting maladies.

Symptoms. In pure atrophy these are the opposite of those
seen in hypertrophy. The beats of the heart are weak or inap-
preciable to the hand placed on the side of the chest behind the
left elbow. ‘The sounds of the heart are loud and clear, their in-
tensity being proportionate to the thinning of the walls and the
dilatation of the chambers. Percussiou so far as it can be made
effectual, which is chiefly in dogs, shows a diminished area of dul-
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ticipate in turn in the internal pressure and dilatation. The right
ventricle is more often affected than the left, because of the
greater frequency of obstruction in the circulation through the
lungs than in that through the general system, and because of the
thinness of its walls which more readily give way under internal
pressure. Dilatation may result from disease of the great arteries,
from diminution of their calibre by the pressure of tumours, or by
narrowing of their openings at the heart, whether as the result of
diseased valves or other morbid condition. As affecting the
auricles primarily its usual cause is narrowing of the auriculo-
ventricular opening from some abnormal deposit. The extreme
thinness of the walls of the auricles allows these to give way un-
der internal pressure even much more readily than the right
ventricle,

The causes it will be seen are similar to those inducing hyper-
trophy, and hence the frequent coexistence of the two. Pure
dilatation occurs especially when internal pressure takes place
siddenly and to excess, and while the nutritive functions are to a
great extent in abeyance. Such conditions are found in acute
inflammations of the respiratory organs, or of the inner or outer
membranes of the heart, and the rapid deposit in the lungs of
tubercles or other abnormal material. ,

Dilatation of the right side of the heart is a common complaint
in overfed cattle, and is apparently due to the diminished power
of resistance in the walls of the heart, the muscular substance of
which is partly replaced by fatty granules, and to the obstruction
offered to the circulation by the extraordinary accumulation of fat
around the base of the heart and the commencement of the large
blood vessels. Though a diseased condition this rarely shortens
life or interferes with the uses to which cattle are put.

The heart walls are similarly weakened and yield more readily
to the internal blood pressure in endocarditis, myocarditis, peri-
carditis, high fever, infectious diseases, poisonings, anamia, and
debilitating diseases generally. Debility and incapacity to resist
the blood pressure is the essential prerequisite to dilatation.

The sympioms which have been already enumerated in the
table given under the head of kyperfroply are mainly these : Loss
of appetite, spirit and endurance; faintness and difficulty of
breathing on the slightest exertion; habitual coldness with a






PERICARDITIS.

Definition. Frequency in different genera. Causes, rhenmatic, trauma-
tism, extension from pleurisy. Unwholesome buildings and localities, de-
bility. Symptoms, chill, reaction, pleuritic symptoms, hyperthermia, teu-
derness behind left elbow only, friction sound synchronous with heart beat,
later it is lost and heart sounds are muffled, increased area of dulness on
percussion, oppressed breathing, venous pulse, patient statant, little fever
in chronic cases. Traumatism from the stomach, digestive disorder, grunt-
ing, dropsy under the sternum with little fever at first. Lesions, as in pleu-
risy, obliteration of pericardial sac. In traumatism from stomach the for-
eign body is formed in the cardiac end of a band of lymph extending to the
reticulum. Treatment, in chill, after reaction, medicinal measures as in
pleurisy, local applications tothe region of the heart. Paracentesis, inser-
tion of needle, antiseptic precautions. Chronic pericarditis in oxen,

Definition. Inflammation of the strong fibro-serous sac in which
the heart is contained and which is reflected on the muscular sub-
stance of that organ so as to form its external covering.

This is the most common inflammatory disease of the heart and
has been met with more frequently in horses and cattle than in the
smaller quadrupeds.

Causes.. It frequently coincides with or follows other diseases
such as influenza, plewro-pneumonia and above all rheumatism.
In cattle and goats wounds from sharp pointed bodies, (needles,
pins, nails, ete.), which have been swallowed with the food and
have passed through the walls of the second stomach, the dia-
phragm and pleura to the heart constitute a frequent cause in cat-
tle. ‘The pericardium has been punctured by a fractured rib and
has been implicated in inflammation attendant on an abscess or
other lesion in the walls of the chest. Besides these the general
influences which cause uncomplicated attacks of the disease are
the same as those producing pleurisy, peritonitis, rheumatism and
inflammation of serous membranes generally. These are sudden
changes from heat to cold, cold winds, cold draughts, drenching,
chilling rains in animals already overheated and exhausted, or
prolonged exposure in severe weather, in low states of the sys-
tem. Leblanc justly remarks that ‘‘ with the morbid influences
which appear specific, there often coincide intemperate seasons,
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the effusion of pleurisy in this, that the dulness is confined to the
anterior part of the chest, having the outline of an inverted cone,
and does not extend backward along a horizontal line, and, in soli-
pedes, in not showing equally on both sides. In the smaller ani-
mals it may be distinguished by not always occupying the de-
pendent part of the chest when the animal is placed in different
positions. As the effusion increases, the heart’s sounds, previ-
ously strong, become first muffled, then more and more distant
until they may become altogether imperceptible. The difficulty
and oppression of the breathing increases, the nose is protruded,
the eyes more rigidly fixed, and the face more haggard ; a venous
pulse, apparently due to the compression of the heart and large
veins by the fluid, is szen in the lower ends of the jugulars, and
the animal obstinately stands as indeed the solipeds do all through
the disease. At thisadvanced stage dropsies of the limbs, sheath,
and other dependent parts of the body are frequent.

A painful cough is sometimes though by no means invariably
present throughout the disease. Imaciation takes place rapidly
and in the more acute cases death ensues in five to eight days. A
fatal issue may be delayed until after three weeks or the affection
may merge into a chronic form.

Chronic Pericarditis is sometimes seen in the ¢x without any
preceding acute attack. This is manifested by the local symptoms
without the accompanying acute fever. Along with a sligkt fever,
there is the oppressed breathing aggravated by exertion, the weak
irregular or intermittent pulse, the weak or distant heart sounds,
the absence of respiratory sounds and the dullness on percussion
over a space represented by an inverted cone at the anterior part
of the chest on each side, the venous pulse in the neck and the
general tendency to dropsy.

If the pericarditis has been the result of sharp pointed metallic
hodies swallowed and afterwards making their way to the heart, it
is sometimes preceded by eructations, tympany, difficulty in
swallowing or in rumination, and by dropsy under the sternum, but
more frequently the heart symptoms are the first to be noticed.
It is not attended by the high fever of other pericarditis.

Post Mortem Appearances. 'These do not differ materially from
those of pleurisy, to which accordingly the reader is referred.
The effusions and false membranes are of course localized in the






330 Veterinary Medicine.

grains) four timesa day. After the purgative has acted an ounce
of nitrate or acetate of potass may be given daily to the larger
quadrupeds (1'% drachms to sheep and pigs, and 20 grains to
dogs) in the drinking water. These agents together with the
digitalis must be pushed to the largest doses when the effusion has
taken place abundantly and when it threatens to dangerously in-
terfere with the heart's action. Pilocarpin is a dernier resort, to
be used with caution. In similar circumstances, ointment or
tincture of iodine should be freely applied over the chest in the
region of the heart. Mustard and other vesicants repeatedly
applied often greatly hasten the reabsorption of the liquids.

From the first the animal must be warmly clothed and every
means employed to obtain free circulation and warmth on the sur-
face. The legs must be well rubbed and wound in warm flannel
bandages, or this failing, may have mustard freely applied to them.
Warm injections must be at the same time thrown into the rectum
and will benefit by soliciting the action of the bowels as well as in
raising the temperature of the surface generally. The food al-
lowed should be warm mashes of wheat bran, boiled linseed and
similar agents in small quantities.

If the amount of effusion threatens a fatal result, it may be
drawn off by a cannula and trochar introduced between the carti-
lages of the fifth and sixth ribs, by a wvalvular wound and with
antiseptic precaution (see hydrothorax), care being taken to avoid
puncturing the heart itself.

The trochar or aspirator needle should be pushed in a direction
upward and inward until resistance ceases or it is felt that the
heart has been touched. A caoutchouc tube may now beattached
to it and allowed to depend twelve or eighteen inches, and its
lower end should bz plungad in a weak solution of boric aecid or
other antiseptic. 'This avoids the entrance of air and insures
against the introduction of zerial bacteria,

When the vital powers are being exhausted stimulants must be
given to support the animal, combined with iodide of potassium.
(See advice concerning the allied condition in Hydrothorax).

In the chronic pericarditis of oxen the fatality is greater. Treat-
ment consists mainly in counterirritants and powerful diuretics
employed in doses determined by the strength of the animal, and
combined with stimulants and tonics as in the advanced stages of
the acute disease.
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flammation by reason of the friction of the blood when violently
forced through the narrow opening in excited conditions of the
heart, by the strain thrown upon them from the violent contrac-
tions of the heart or the recoil of blood in the arteries, and by
their susceptibility in common with all other fibrous structures to
rheumatic inflammation. The redness is of the ramified or
branching kind characteristic of inflammation, and is neither re-
movable by washing the surface nor does it correspond in position
with the colored portion only of a clot which the cavity in ques-
tion may contain, as seen in bloodstaining occurring after death.

There is further exudation of plastic lymph into and beneath
the serous membrane, rendering it opaque, white and thick, or on
its surface forming granular elevations, and in the case of the
valves becoming moulded into ridges or festoons by the mutual

pressure of the different flaps on each other. The inflamed sur- -

faces are further liable to be covered by masses of blood clot in
successive layers, deposited by the action of the fibrinogenous
matter developed in the inflamed part. These clots sometimes
accumulate in considerable masses, firmly adherent to the heart's
walls or valves by their attached surface, but soft and filamen-
tous on their free aspect. These clots or polypi, as they have
been called, are soft and loose on their free surface, and become
firmer toward their points of attachment. In other words their
consistency isin direct ratio to their age. If of old standing they
are usually pale yellow or white and streaked with red, while if
recent they are mostly red throughout. They vary in size from
a thin film to a mass filling up nearly the entire cavity in which
they are lodged, and as they frequently extend through the auri-
culo-ventricular openings or become applied against this or the
opening of the great artery, they seriously and sometimes fatally
interfere with the circulation. Ieblanc asserts that large masses
of this kind may be deposited in a few days or even hours, caus-
ing sudden deaths, and especially in dogs. He has found other
circumstances than endocarditis to cause these_fibrinous deposits,
and especially the absorption of pus, or the sudden suppression
of a long standing discharge, as in catarrh of the air-passages.
If death does not immediately ensue, these fibrinous deposits may
become vascular, as is the case with false membranes in the
the pleurze, becoming organized into fibrous tissue, or even de-
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with those of pericarditis. 'There are the same general symptoms
of fever (temperature 102° to 106°), the same pinched, anxious
countenance, the same shortness of breath and oppression when
moved, the same violent heart's action, and the same rapid, ex-
citable pulse tending to be irregular and intermittent. Among
the more specific symptoms are a very violent impulse of the
heart against the left side, varying in force, however, in succes.
sive beats; a metallic tinkling accompanying the impulse and
sometimes heard at some little distance from the body, a blowing
murmur as soon as the changes in the valves render them insuffi-
cient to close the orifices, and, if the obstruction exists on the
right side, venous pulse, general venous congestion, and dropsical
swellings.

The pulse may at first have considerable force but, as insuffi-
ciency of the valves ensues, it becomes small and weak, its weak-
ness forming a most marked contrast to the violence of the heart’s
impulse against the side. The irregularity and intermission of
the pulse is to be ascribed at first to the impaired nervous energy
of the heart though later it is often due to the obstacle presented
by clots to the flow of blood from the heart, so that a beat some-
times takes place without a corresponding pulsation. It may
reach 80 or 160 per minute in horse or ox,

The blowing murmur when heard is one of the most character-
istic symptoms but must be carefully distinguished from other
allied heart sounds, If very loud it may be confounded with the
friction sound of pericarditis, but may be differentiated by its in-
variable coincidence with some particular portion of the heart’'s
beat. The absence of local tenderness is another distinctive
symptom. Again in pericarditis effusion takes place early annul-
ing friction sound, and diminishing alike the impulse and the
sounds of the heart.

It is of less practical value to be able to distinguish the precise
seat of the murmur, vet the following data will guide to such a
conclusion. :

Simple induration or insufficiency of the Left Auriculo-
ventricular (Mitral) valve. Paroxysms of palpitation, op-
pression, and difficulty of breathing; vertigo with loss of control
over the limbs and vacilating gait ; stupor, coma ; slight tremor
and blowing noise with the first sound of the heart; heart’s im-
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that are too small to transmit them. These symptoms will be as
varied as the organs whose arteries are plugged. If in the brain
there may be dulness, stupor, vertigo, somnolence, delirium ; if
in the liver, biliary and digestive derangement ; if in the lungs,
cough with the other signs of pneumonia and abscess ; and if in
the limbs lameness and paralysis, (brought on or aggravated by
exercise, and often removed by a few minutes’ rest), wasting of
the muscles, etc. (See Embolism).

Causes. ‘These are in the main the same as those of pericarditis,
Weak health, exposure to extremes of weather, punctures with
foreign bodies, but above all, the rheumatic constitution are com-
mon causes. Indeed rheumatism appears more prone to attack
the serous membrane lining the heart cavities than that envelop-
ing it externally. One reason for this is to be found in the great
and incesssantly recurring strain on the fibrous structure of the
valves, and particularly in hard worked horses and hunting dogs
in which the strain is often extreme. It has been argued that
the increased blood pressure causad by digitalis is an appreciable
cause. Its frequent connection with rheumatism is shown in the
rheumatic lesions of joints and fibrous structures seen in carcasses
dead of endocarditis.

Diseases in the muscular substance of the heart as cysts, ab-
scess, etc., frequently extend to the endocardium.

Among other causes must be mentioned disease-changes in
the blood. These may act on the valves directiy as in the case of
lactic acid injected by Dr. Richardson, into the peritoneum with
the view of producing rheumatism and successfully as regards
the lesions of the cardiac valves; or indirectly by determining
coagulation and irritation of the lining membrane coming into
contact with the clot. The very fibrinous and plastic state of the
blood in extensive inflammations is a probable cause of the occur-
rence of clots in the heart, and the frequency of such clots in the
dog has been ascribed to the plasticity of his blood (Leblanc).
The injection of pus into the blood or the absorption of microbes
from diseased surfaces will sometimes produce ulcerative disease
of the valves. The same is true as regards the germs of ompha-
litis, pneumonia, arthritis and other infectious diseases,

Lafosse records certain cases of endocarditis due to extension
of the disease from inflamed veins,






CARDITIS. MYOCARDITIS.

Definition. Rare. Complicates pericarditis and endocarditis, wounds of
the heart, and tubercular and other deposits. Symptoms. Treatment,

Definition. Inflammation of the muscular substance of the
heart.

This is a rare affection and is necessarily limited to a small por-
tion of the heart’s substance, otherwise, the cardiac contractions
must cease in obedience to the general law that the normal func-
tion of an inflamed organ is for the time abolished. It is mainly
seen as a concomitant of endocarditis or pericarditis, and extends
only to the superficial muscular layers ; or it results from a wound
as in the penetration of the heart by a needle or other sharp-
pointed body and is then equally circumscribed. It has been
seen as a complication in infectious diseases—aphthous fever,
py@emia, septiceemia, pneumonia and tuberculosis,

The evidences of the existence of carditis are chiefly the lesions
met with after death. 1st, The existence of abscesses in the
heart’s substance associated with polypus (Gowing, Leblanc,
etc.,) or otherwise (Reynal). Also diffuse suppuration in the
heart’'s substance (Puze, etc.) 2nd, Softening of the muscular
substance a state occasionally met with when an animal has died
of ruptured heart. 3d, Ulceration of the walls of the heart as
reported by Mercier in a case of endocarditis. 4th, Transforma-
tion, and induration of the heart’'s substance whether into
fihrous tissue, cartilage or bone. This last condition of the walls
of the right auricle and ventricle has been repeatedly seen in old
horses, the change being in certain cases so extensive that one is
left in wonder as to how circulation could have been carried on.
Three specimens of this kind were preserved in the museum of
the Alfort Veterinary College, Paris, and the Royal Veterinary
College, London. Lafosse records two cases of gangrene of the
internal layers of muscle in endocarditis.

The symptoms are those of acute heart disease generally modi-
fied somewhat by the precise location of the inflamed spot, and
treatment need not differ materially from that applied for inflam-
mation of the investing membranes, inner and outer, and for the
infectious disease which it complicates.
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blood clot formed in the veins or heart and carried on with the
current until it reaches an artery too small to admit it (embolism).

The inflammation may be confined to a limited space as when
an artery is bruised, stretched so as to tear through its inner
coats, or interrupted by a ligature. It may on the other hand be
diffused over a greater extent of the vessel, and in some cases
two inflamed portions are separated by intervals of sound artery.

Anatomical features of the inflamed artery. In active in-
flammation of the internal coats of an artery, it contains blood
clots, and if the inflamed surface is not very limited in extent the
vessel is completely plugged and the clot forms up to its nearest
transverse branch on the cardiac side, precisely as if the artery
had been tied. The resulting clot is sometimes tubular, so that
an impaired circulation is still carried on. The clot varies in
length according to the extent of vessel inflamed, or the distance
from the inflamed spot to the nearest diverging branch. The clot
is usually fusiform in outline and is firmly attached throughout
more or less of its diameter, and occasionally so firmly that it is
all but inseparable from the serous membrane. The narrowed
ends of the clot mostly float free in the liquid blood and portions
from the end most distant from the heart will sometimes get de-
tached, and by blocking up smaller arteries give rise to new
centres of disease. This is a true instance of embolism or
Plugging.

The clot has nearly always a grayish or yvellowish white color
in the larger vessels, such as the posterior aorta, and an uniform
pink or red streaked with yellow in the small. It is possessed of
great firmness and elasticity. ‘That portion of the surface which
was not attached to the arterial walls, during life, is clear, smooth
and glistening, while the portion which adhered to these walls is
rough, irregular, and broken into shreds. It is usually composed
of concentric layers showing its mode of formation.

Clots of this kind analyzed by M. M. Lassaigne and Clement
were composed of water 74 parts ; fibrine and albumen 25 parts ;
and alkaline salts 1 part.

The vessels filled by these clots are very irregular in their out-
line being thick and bulging at one point and thin and constricted
at ancther. ‘The outer coat is rarely the seat of morbid change,
though it sometimes shows branching redness and thickening
from exuded lymph. The internal coat where the clot was
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tions in cases of plugging and by a number of experiments on the
lower animals, not only that such clots may have their place of
nativity in some distant and diseased part of the body and pro-
ceed in the veins to the heart, and thence through the arteries to
other distant parts of the body where they plug the vessels and
induce a train of mobid changes ; but that such embolism arteri-
tis and abscesses can be produced at will by the introduction into
the circulation of solid and insoluble (infecting) bodies. Frag-
ments of decaying and suppurating tissue and the elements of
tubercle and cancer may be thus equally carried onward in the
current of the circulation, and teproduce themselves at those
points where their course is arrested. This is a mode in which
secondary deposits of these morbid matters are determined. Em-
bolism and arteritis in the body and limbs occuring in this way
necessarily have their point of departure in pre-existing disease
of the lungs. The clots loosened from the capillaries or veins
of the lungs are carried through the left side of the heart into the
arteries of the body at large to be arrested in some of the smaller
vessels. I have seen plugging of the digital arteries of the hind
limbs, to occur in this way in a horse that had been suffering
from inflamed lungs.

Microbes and toxins may pass harmlessly through healthy
parts, including the pulmonic circulation, to establish colonies
and embolism beyond where the tissues have become debilitated.
Thus Gamgee records a case of embolism of the anterior mesen-
tric, right external iliac and right femoral arteries, supervening
on an attack of strangles.

Symptoms of acute arteritis. These consist largely in impaired
muscular power in the part, indications of acute local suffering,
such as trembling and tenderness to the touch, if the obstructed
vessel lies within reach it can be felt as an exquisitely tender cord-
like mass, and the limb on the distal side of the embolism and
dependent on the diseased wvessel for its blood supply is anzemic
and cold. In the distal portion of the embolic artery and its
branches pulsation has ceased. If the lesion is extensive there
may be more or less fever, but a limited arteritis in a small vessel
may escape this complication. If the disease is of long standing
there is atrophy of the tissues formerly supplied by the embolic
vessels, The secondary derangement of nutrition and function






THROMBOSIS AND EMBOLISM.

Definition. Thrombosis—clotting in the vessel. Embolism, blocking of
the vessel. Thrombus may form in any bloodvessel. Embolism occurs in
arteries, Clot follows the blood current. Causes of clotting—fibrinogen,
paraglobulin, fibrine ferment ; foreign bodies ; parasites ; air ; blood that has
been exposed, (transfusion ; aerial germs ; disease germs ; chemical coagu-
Jants ; high and low temperatures ; breaches of endothelium ; congestion or
inflammation of the serosa ; stasis of blood and extension of clot ; ligature
near a branch vessel : deoxidation and carbonization of blood , marasmus ;
neoplasms ; traumas of the vascular coats, Infarction, causes of blocking ;
disintegration of clots, softening, liquefaction, ulceration, action of microbes ;
excess of white globules ; air ; fat; parasites. Pathogenesis; complete oc-
clusion of vessel ; infarction ; sequestrum; colateral circulation ; embolism
of external iliac or femoral artery ; effzcts on pulse ; during rest ; atrophy ;
lameness comes on with exertion ; disappears underrest ; circulation inade-
quate to sustain active function. Embolism of internal iliac artery ; effect
on pulse ; on tail and pelvic organs. Embolism of axillary artery; effect
on pulse, action, nutrition, Embolism of mesenteric artery ; verminous ;
effects on innervation and circulation ; spasms, congestions. paresis ; invo-
lution. Treatment : expectant; alkalies ; gentle exercise, time.

Definition. Thrombosis is the blocking of a blood vessel by
a clot formed in its interior by the deposition of layer above layer
on its inner coat.

Embolism is the blocking of a bloodvessel by a clot or other
solid body formed at a distant point of the circulation floated on
in the blood stream, and arrested when it reaches a vessel too
small to transmit it.

A thrombus may be formed at any point of the circulatory ap-
paratus (heart, arteries, veins) whenever the conditions are such
as to determine coagulation of the blood. An embolisim on the
contrary is a disease of the arteries since in these the blood cur-
rent, proceeding centrifugally from the greater to the lesser, inev-
itably carries the moving solid to a point too narrow to allow of its
further progress. Thus clots originating in the systemic veins
or right heart pass to the lungs and produce embolism of the pul-
monary arteries whereas those formed in the pulmonary wvein or
left heart are arrested in some part of the systemic arteries. Clots
formed in the portal vein however are arrested in the hepatic ves-
sels into which that trunk breaks up.
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b. Changes in the vessels. Any disturbance or alteration of the
endothelium sets free the so-called fibrine ferment, and precipi-
tates coagulation. Lister found that contact of ammonia with
the interior of an otherwise living vein caused a thrombus. Soin
all endarteritis and phlebitis coagulation takes place on the serosa
and quickly blocks the vessel. Even in the capillary vessels the
same principle holds, and in inflammation minute coagula
(thrombi) form in the capillary network throughout the whole
inflamed area. This explains not only the capillary blood stasis
but the thrombosis of inflamed arteries and veins. In these two
latter the clot increases and extends in the direction of blood
stasis :(—in the artery toward the heart as far as the next colateral
branch, and in the veins away from the heart as far as to the next
colateral trunk. On the distal side of the arterial thrombus the
blood flows off freely toward the capillaries, but on the proximal
or cardiac side it is absolutely stagnant up to the next branch
through which it can freely flow into the capillary plexus. Into
this stagnant blood the fibrine ferment, produced by the altered
white globules in the clot already formed, slowly extends until
the whole has formed a firm coagulum. Beyond this the actively
moving blood carries off and dilutes this ferment so rapidly that
it can exert no appreciable effect on the fibrine-forming elements.
The principle is an important one in surgery, as the clot formed
entad of the ligature will be extensive in proportion to the dis-
tance from the first colateral trunk, and in inverse proportion to
this clot will be the danger of secondary heemorrhage. In veins
the same rule holds, with this difference that as the blood is flow-
ing toward the heart it empties the vessel on the cardiac side, and
stagnates on the distal side up to the next colateral branch.
Hence it is that a thrombus in a vein always extends away from
the heart, while that of the artery extends toward it.

Another cause of coagulation is the deoxidation of the blood
and the excess of carbon dioxide. This occurs in the stagnant
blood in the vessels and above all in the capillaries. The normal
trophic changes in the serosa, fail to take place in contact with
blood in this state, and the resulting changes in the white and
endothelial cells set free fibrine ferment and determine coagula-
tion. Stasis of the blood from any cause (ligature, pressure, em-
bolism ), tends to this condition and the extension of the coagulum.
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the mesenteric artery) clots (as from strongles) rarely produce
dangerous obstruction. In the smaller vessels stenosis is com-
plete and anzemia and gangrene are liable to occur unless the blood
supply is partially maintained by anastomotic vessels. When the
embolism affects a number of smaller arteries or capillaries in a
vascular organ like the lungs, the blood filters in from the adja-
cent capillaries, in which circulation is still carried on, and thls
passes through the softened and ruptured capillary walls so that
the tissue is charged with globules and constitutes a black infare-
tion. In the lung this usually affects one or several lobulettes,
forming a pear shaped mass corresponding to the distribution of
the obstructed wvessel. The cut surface is black, compact and
granular. The lymph thrown out around it forms an organized
fibrous sac, and the unclosed sequestrum undergoes a slow necro-
biosis, blanching and liquefaction into a pus-like fluid which is
removed by absorption. Such results are met with in the paren-
chymatous organs (lungs, liver, spleen, kidneys, etc.) and less
frequently in the limbs. The symptoms will correspond to the
particular organ invaded.

In the fore or hind limbs the result is usually less radical. The
vessels below the obstructed trunk are connected more or less
freely by anastomosing branches, so that the circulation in the
tissues below, though somewhat restricted, remains active enough
to sustain a fair measure of nutrition. Apart from the suffering,
attendant on the preliminary inflammation, the morbid phenomena
are largely confined to the absence of pulsation in the lower part
of the limb and the inability of the muscles to sustain active con-
traction.

Chronic Embolism of the External Iliac or Femoral Ar-
tery. In this condition the pulsations in the digital arteries are
imperceptible, if it has been of long standing there may be obvious
atrophy of the muscles of the thigh, but when standing quietly or
walking there is usually no lameness. In continuous rapid walk-
ing and above all in the trot, however, he soon begins to halt on
the affected limb, and this rapidly increases, the joints bending
under his weight, the toe dragging and the animal threatening to
drop altogether. If stopped and allowed to rest for ten or fifteen
minutes he gradually recovers and may be led quietly back to his
stable without a sign of lameness. But if again trotted fifty or
one hundred paces the lameness develops anew and disapppears in







ANEURISM.

Definition. Divisions, true, false, dissecting, arterio-venous, mixed,
traumatic, spontaneous. Causes, violence, rupture, debilitated wvaseular
walls, strains, stretching, force of blood current, overloaded intestine, stron-
gvli, contiguous inflammation, embolism, microbian invasion of the walls,
arteritis, concussion. Symptoms, soft tumeor pulsating with the heart, a
double rushing sound, diagnosis from abscess, nervous disorders through
pressure, cramps, palpitations. Treatment, when desirable, rest, moderate,
laxative diet, iodides, bromides, icebags, compression, ligature, galvano-
puncture, wire coils, injections.

Definition. A pulsating swelling on an artery, consisting of a
sac filled with arterial blood.

Divisions. A true aneurism (aneurism by dilatation, ar-
teriectasis) is a simple dilatation of the artery, the tumor being
surrounded on all sides bv the distended arterial walls. It is
usually fusiform or cylindroid, but may have the form of a more
or less rounded sac.

A false aneurism is where the wall of the artery has been
lacerated and the blood is enclosed in an adjacent sac of con-
densed connective tissue and communicates with the interior of
the vessel. The same name has been given to cases in which the
inner coat only has given way, and the middle and outer coats
constitute the walls of the sac. From its liability to extend and
separate the tissues this is further known as a dlssecting aneur-
ism. Arterio-venous aneurism in which an intervening sac
communicates with both artery and vein, has been found in the
human subject.

Mixed aneurisms are those in which a dilatation of the artery
is complicated by the presence of an outside pouch.

A distinction has also been made according to origin into
traumatic and spontaneous. 'The former is of necessity false,
whereas the latter may be false or true.

Causes. Apart from rupture of the arterial coat by direct vio-
lence, the common cause is a debility and loss of resistance in the
walls. In horses a far larger proportion of aneurisms are deep-
seated than in man, in whom forced muscular effort is less com-
mon. Yet even in horses the most common seat—the posterior
aorta—is liable to overstretching and to inflammation and soften-
ing by reason of contiguity to dorsal sprains. The posterior
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In a case of aneurism of the gluteal artery of the horse reported by
King and in one observed by the authorthe svimmptoms were unmis-
takable. Other similar examples on the popliteal artery and other
failed to be recognized during life though attended by lameness.

In internal aneurism the symptoms are mostly indefinite. Olli-
vier found tympany and vomiting in a goat which at the necropsy
showed an aneurism of the anterior aorta as large as the closed
fist and enclosing a sewing needle. A more careful diagnosis
should have detected a retarding of the maxillary pulse and a
double rush over the carotid with each beat of the heart. Pres-
sure on the vagus doubtless led to the symptoms noticed. In
aneurism of the posterior aorta there have been noticed a loss of
life and energy, dulness, lack of appetite and stiffness of the loins.
Torpor of the bowels, expulsion of feeces with effort and groaning,
intermittent colics, lameness in one or both hind limbs, and finally
cramps in the hind limbs, and palpitations. In one case Maillet
was able to reach the aneurismal tumor through the rectum.

Treatment. 'The treatment of internal aneurism will be seldom
called for in the lower animals, as the disease is seldom diagnosed,
is beyond reach of mechanical applications, and survival without
certain power of endurance would seldom be desirable. In some
valuable breeding animals it might be worth while to seek pro-
longation of life. The most promising measures are absolute
rest, and low, non-stimulating diet of a laxative nature and in
small bulk., Iodide of potassium is often useful in man, and al-
thongh in the lower animals there is not the excuse of specific
disease, yet the rest to the circulation and reduction of blood ten-
sion are not to be undervalued. Bromides may be given with the
same object.

Other measures applicable only to aneurisms, within reach and
essentially of a surgical nature include: Ice bags and com-
pression. The compression should asa rule begin at the distal
end of the limb and be concentrated by suitably shaped pads on
the swellings. Ligature of the diseased artery above or below or
both above and below the tumor. Galvano-puncture of the aneu-
rism with the object of inducing coagulation. The introduc-
tion of coils of fine wire through a hypodermic needle with the
same object in view. In both horse and dog the persistent com-
pression with the finger seconded as it is by the plasticity of the
blood has succeeded in checking the flow from large arterial






PHLEBITIS.

Divisions, traumatic and idiopathic. Causes, punctures, defective blood
supply in walls, debile coats, thrombus, infection, overstretching, injury or
disease of serosa, irritants in blood, microbic infection. Lesions, exuda-
tion, cell’ growth, breaches in serosa. Adhesive phlebitis, desquamation,
granulation, occlusion. Suppurative phlebitis, infection, py@mia, erysip-
elas, metritis, ulceration, neoplasms, phlebolites. Symptoms, local, firm,
corded, swollgn vein, extends eniad, venous congestion, dropsy, gangrene,
diagnosis from lymphangitis. Fever, venous congestion in wvicinity.
Treatment, germicide, rest, cold, antiseptics, blisters.

Inflammation of veins as seen in the lower animals has usually
been a sequel of bleeding and is hence a purely surgical lesion.
Animals as well as man however are subject to idiopathic phlebi-
tis which as affecting the deeper szated veins may be held to be a
medical subject.

The causes of idiopathic phlebitis are varied. Injury to the
walls like the punctures made in bleeding; if they result in the ex-
posure of a raw, and above all an inflamed, surface to the blood,
tends to the formation of a thrombus, and of local inflammation.
Even the inflammation of the outer coat tends in the same way
to thrombosis and phlebitis, and the experiment of Nicasse
showed that the dissection of its sheath from a vein, thus robbing
it of its vascular and nervous supply promptly induced coagula-
tion of the blood in the denuded part. The debilitated or devi-
talized walls evidently give off fibrinogen and fibrine ferment in
amount that is incompatible with the maintenance of fluidity. All
other forms of direct injury to the veins, leading to disturbance
of the endothelium or cell enlargement or exudation inthe intima,
will operate in the same manner. Sometimes as in puerperal
phlebitis the inflammatiou extending from the adjacent tissue to
the walls of the veins, determines thrombosis, and the invasion by
pus microbes determines suppuration. Bruises, over-stretching,
pressure with over-distension, and the circulation in the blood of
irritant matters may lead to changes in the wall, thrombus, and
inflammation. Such irritants may be septic or other bacterial
products, or they may arise from the colonization of bacteria on or
in the venous coats with the same final result.
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of tibio-tarsal synovitis, and is the result of combined pressure
and congestion. Mammary varices are manifestly connected
with the coagestion and exudations which affect the udder and
environment at the time of parturition, or with a casual
mammitis.

The symploms in superficial vessels are visible enlargement,
and often elongation and tortuous direction of the wvein or veins,
with or without tenderness. Deep-seated varicosities may be
attended by stiffness of the part and a halting in progression
with or without pain on pressure. These cases may recover
spontaneously as the result of adhsesive phlebitis, or they may
develop phlebolites, suppuration, inflammation, ulceration and
hamorrhage.

Treatment. Superficial varices have been treated by compres-
'sion, cauterization, coagulating injections, and ligature. It
is not often that interference is demanded but in such cases,
pressure with elastic bandage having failed, ligature with antisep-
tic precautions is indicated.

PHLEBOLITES. CALCAREOUS BODIES IN THE VEINS.

Nature. ILocation, Mode of formation. Calcareous plates in two inner
coats. Phlebotomy. Altered sanguification. Treatment. Extraction.

Calcareous bodies have been repeatedly found in the veins of
man and several observations of the same kind have been made
in the horse. Spooner found them in the abdominal veins and
Simmonds in the jugular. Much difference of opinion has ex-
isted as to the mode of formation of these bodies whether by cal-
careous deposit in a coagulum or by degeneration of a neoplasm
in the vascular wall. Andral held the latter opinion, and Tiede-
mann and Cruveilhier found the bodies connected to the inner
coat of the vein by a fine membrane. Morton’s cut of one of
Simmonds’ specimens (Calculous Concretions) shows a structure
in successive layers having their centre at one end, evidently cor-
responding to a former connection by pedicle. Cornil and Ran-
vier says ‘‘ sometimes there are seen in chronic varices, calcare-
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after severe heemorrhages they escape more rapidly, probably from
both spleen and marrow, and appear in the blood, even of the
adult, of th= gigantic size and nucleated appearance of the embry-
onic red globule, :

The white blood globules (leucocytes) are spherical, about
twice as large as the red globules, and are readily divisible by the
acid eosin stain into two kinds: 1st. Cells which are deeply
stained by eosin—eosinophile; and 2d. Cells that do not take on
the eosin stain —neutrophile ( Ehrlich).

Howells further divides these white globules into uninuclear
and multinuclear. Of the uninucleated he describes three varie-
ties : @. The lymphocyte which is non-granular and without amce-
boid movement ; &. The granular cell with a plotoplasmic envel-
ope and amceboid movement ; and ¢. The granular with strap-
shapad, horseshoe or spiral nucleus. Like Lovet he considers
the multinucleated as on the way to disintegration.

We cannot as yet speak with confidence of the pathological sig-
nificance of these respective forms of white globules, but they in-
crease greatly in numbers in connection with certain diseases of
lymph plexus, and glands, of the spleen and other blood glands,
and in foci of inflammation, and they perform most important
functions in connection with the resistance of microbian invasion
and in elaborating the antitoxXines which confer immunity from
second attacks.

The next form of blood solids are the dlood-plates of Bizzozero,
the heematoblasts of Hayem. Theseare nucleated (Semmer) dis-
coid, less than half the diameter of the red globules, and cluster
together in granule masses when the blood is drawn. Their true
significance is uncertain though it has bzen surmisad that they are
intermediate corpuscles (Semmer), that they are the disintegrated
nuclei of the leucocytes, and that they furnish paraglobulin to the
circulating blood (Schmidt, Howell).

The liver is one centre for the destruction of red bleod globules
and in the blood of the hepatic vein there may be a reduction of
a million to a million and a half of red globules per cubic centime-
ter, as compared with the portal vein.

Malassez gives 4,500,000 as the number of globules in a cubic
millimeter of blood (dog and horse 7,500,000, Nocard). The
white globules are to the red in the proportion of about 1 to 300
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perspiration ), the red globules are relatively increased (plethora
polycytheemica). After hearty feeding there is a large increase
of albumins (plethora hyperalbuminosa). Fibrine-forming ele-
ments are apparently in excess during rheumatism, pneumonia
and other acute inflammations. Sugar is in excess after a sac-
charine or farinaceous meal, fat in obese individuals, after con-
sumption of fat, after injuries to the bone marrow, and after
severe diseases with much destruction of albumen. :

The ratio of blood to the body weight is: In birds 1:12 ; in
Guinea pig 1:19; in rabbit 1:20; in cat 1:21; in dog 1:17; in
horse 1:18; in sheep 1:24 ; in pig 1:26 ; in ox 1:29 (Colin). As
showing the variation under even different normal conditions of
the system Bollinger found the blood but 2.2 per cent. of the
body weight in a fat pig, whilst it was 13.5 per cent. in a draft
horse. Colin found it 2.4 per cent. in the fat ox instead of the
usual 3.4 per cent.

The excess of red globules and usually also of albumins isseen
as a temporary condition, in lean but vigorous animals put sud-
denly on an abundant diet, rich in assimilable albuminoids, in
working animals, put in confinement to feed, and above all in
high conditioned cows after an easy parturition, when the uterine
blood has been suddenly thrown on the general circulation and
the emunctories have failed to establish a balance. Also in the
lymphangitis occurring after a day or two of rest, in a horse that
has been hard worked and heavily fed.

It should be borne in mind that the number of red globules
varies considerably in the different animals. In the dog it was
by weight 148.3 grammes per 1000; in the pig 105.7; in the
horse 102.9; in the ox ¢9.71, and in the sheep g8.2 (Andral,
Gavarret, Delafond). By count the horse has 5,500,000 per
cubic millimeter (7,500,000, Nocard) ; and the dog 5,000,000,

Symploms. Under a sudden dangerous increase of the volume
or the organic elements of the blood, there are usually dulness,
lassitude, dropping of the head, strocag, full, hard pulse, extra
force in the heart beats, thirst, elevated temperature, and redness
of the visible mucous membranes. At first there is no indication
of local disease, but unless relief comes by free secretion some
local complication is likely to ensue. This may be epistaxis, con-
gestion or apoplexy of the brain, parturition fever, lymphangitis,
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ules and dissolved solids. If however the loss has been moderate
the quality may be restored in a few days. DBuntzen found that
after moderate bleeding the volume is restored in a few hours ;
after a profuse hzemorrhage in 24 to 48 hours. After bleeding to
I.I to 4.4 per cent. of the body weight the increase of the red
globules may be noticed after 24 hours, and is completed in 7 to
34 days. It is noteworthy that during this repair the bone mar-
row becomes much redder and more cellular, and that new red
cells found in the blood are nucleated (Neumann) and contain
less hzemoglobin (Ott). The absence of haemoglobin is nearly in
proportion to the amount of the hzemorrhage (Bizzozero, Sal-
violi). If the heemorrhage is slow and continuous this repair is
counterbalanced and the ansgemia is much more persistent.

Profuse secretion as of milk (cows, goats, ewes, bitches, on
poor feeding), of liquid feeces, urine, or pus often determine a
marked and even dangerous anzekia.

The rapid growth of multiple tumors as of melanosis in gray
horses has been noticed to cause profound ansemia ( Bouley).

Perhaps no cause is more potent than the attacks of parasites
and especially such as live by sucking the blood. The numerous
strongyli of the lungs, stomach, and intestine, the tricocephalus,
and allied round worms, the trematodes of the liver, and the cyto-
dites of birds furnish striking examples of the bloodless and de-
bilitated condition which they may produce. In man ankylosto-
mata causes anemia in Egypt, Italy (St. Gothard) and elsewhere,
and bothriocephala in different countries.

Chronic exhausting diseases especially those which affect
the digestive organsand mesenteric glands are prolific causes. So
with Bright's disease,

Connected with these are defects in diet or hygiene. Starva-
tion, unsuitable, innutritions, or indigestible food, too laxative
food, damp, dark, draughty or unventilated stables, and irregu-
larity in feeding, watering and work are all potent factors in in-
ducing ansemia.

Diseases of the masticatory apparatus (broken jaw, dis-
eased teeth, ) preventing the preparation of food, and pharyngeal
troubles interfering with deglutition are other causes. Finally
overwork is not to be forgotten.

Toxic anaeemia may occur from the ingestion of lead, mercury,
Oor arsenic,
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gation has enabled us to differentiate, according to their respec-
tive causes, a number of diseases (distomatosis, lung worms,
ankylostomiosis, internal acariasis, chronic trichinosis, strongyli-
asis, etc.,) which were formerly classed as anzemias, and it seems
altogether probable that the onward progress of medicine will en-
able us to go farther in the same direction and to allot the remain-
ing unclassed anzemias to their proper etiological places. Some
may be unrecognized helminthiasis, others microbian disorders,
and still others, disorders in nutrition and sanguification from
different causes,

The Symptoms are those of other forms of anszemia, but being
more obscure in origin and therefore less open to corrective treat-
ment, it is more likely to grow to an extreme development and fa-
tal issue. The weak pulse, irritable heart, debility, unsteady
walk with the hind limbs, hurried breathing and sweating under
exercise, watery, puffx eyes, dropsies in limbs and dependent
parts of the body, progressive emaciation, and weakness are even
more marked than in symptomatic anamia.

The #reatment is in the main as for the other form alike in its
hygienic and medicinal bearing. In man recoveries have taken
place under arsenic combined with the iron. Arseniate of potash
and ferrum redactum in pill form, or tincture of chloride of iron,
and Fowler's solution in food or water, continued for a length of
time. Phosphated pepsin, and peroxide of hydrogen have seemed
to do well in some instances, and phosphorated oil is another re-
sort. 'W. Hunter attributes idiopathic ansemia to toxins derived
from microbes in the alimentary canal, as Sir Andrew Clark as-
cribes chlorosis to a similar cause. He prescribes beta-naphthol
as the least soluble and best antiseptic, in a dose of 5 grains daily
in mucilage for man (1 drachm for horse or ox). Hunter fur-
ther found that a farinaceous diet protected the globules against de-
struction while a nitrogenous diet favored this. It may be noted
that long ago Delafond attributed anaemia in animals to the ex-
tension of the use of artificial fodders of the natural order legumi-
nosz which are rich in nitrogen,






MELANEMIA. BLACK PIGMENT IN BLOOD.

Definition. Melanin, in normal tissues, abnormal. Melanosis. Bisul-

phide of carbon subcutem. Decomposition of haemoglobin in lencocytes.
Coloration of tissue,

Definition. Accumulation of granules and scales of blood pig-
ment (melanin) in the circulating fluid, and in various organs
(spleen, liver, bone marrow, brain, etc).

Melanin—C,,.,, H,, N,.,, O,,.,—or black pigment (a close rela-
ative of haematin) occurs physiologically in epithelium (choroid,
retina, iris, in the deeper layers of epidermis, and on the surface
of the dog’s lung and of the sheep’s brain) and in connective tis-
sue corpuscles (lamina fusca of thechoroid).

Pathologically it is found in the blood of the victims of malarious
fever, often in great abundance, and in the spleen, liver, bone
marrow, brain, lymph glands and some other organs. It is form-
ed abundantly in the black pigment tumors (melanosis) of man
and animals, and in extensive melanosis is present in the blood of
both man and horse (Schimmeln). So far it has not been found
in connection with the extensive destruction of red globules which
takes place in anamia. Schwalbe has developed malansemia ex-
perimentally by the hypodermic injection of bisulphide of carbon
in rabbits.

According to one view the melanin is produced in connection
with the destruction of red globules in the liver, spleen, etc., and
is thence carried into the blood. This is in keeping with
the local formation of the pigment in melanosis. Arnstein how-
ever urges that in malarious cases the destruction of the red cells
takes place in the blood, and that the hzemoglobin, absorbed into
the leucocytes, is transformed into melanin, and finally deposited
in the tissues by the migrating white corpuscle. Why the hze-
moglobin set free in ansemia is not similarly transformed, does
not appear. 'The pigmented organ may be quite black in the im-
mediate vicinity of the blood vessels, and in its general aspect in
chronic cases reddish brown, dark gray, or dark olive,

378






380 Veterinary Medicine.

thzemia blood plates may be absent and in lymphatic leucocythze-
mia they may be in excess.

Cafavy claims that many of the leucocytes have lost their ac-
tive amceboid movements.

Bright white crystals in the form of elongated octahedra are
found not only in the blood but in the diseased glands, spleen or
marrow (Charcot’s crystals). Clusters of discoid hzematoblasts
(blood plates) are present in the blood in variable numbers
(Schultze’s granule masses).

The bone marrow is marked by an accumulation of spheroidal
cells, which tend to pass into a condition of fatty degeneration.
Most of them are colorless, larger than the lymphocytes of normal
blood and have one large often vesicular nucleus, staining less
highly than the lymphocyte nuclei, and with neutrophile granules
in the protoplasm (myelocytes). There are besides, nucleated
red blood cells, spheroidal cells, containing red blood cells, and
Charcot’s crystals. ‘The marrow may be uniformly red, mottled
gray and red, gray, grayish yellow, or puriform (Delafield and
Prudden). This may affect one or many bones. The affected
spleen is usually much enlarged, at first uniformly, later uneven-
ly, firm or softened, and with thickened white capsule. The cut
surface is smooth, brownish red, or yellow, with white lines
(thickened trabeculz) and indistinct Malpighian corpuscles. It
contains glutin, glycocoll, hypoxanthin, zanthin, leucin, tyrosin,
and lactic, acetic, or formic acids.

The affected lymph glands are somewhat enlarged, red or gray,
exceptionally, softened or caseated and otherwise contain an excess
of leucocytes.

Slight heemorrhages may appear in any of these structures.
Lymphoid growths may appear in a number of other organs as
the liver, heart, lungs, kidneys, bowels, tonsils, the different
blood glands, the serosze and the retina.

Genera affected. It has been seen mainly in dogs, but also in
horse, ox, pig, cat and mouse. Nocard has collected the follow-
ing cases : horse g, cattle 6, pig 5, dog 22, cat 1.

Leisering found a horse’s spleen weighing 28 kilogrammes.
Johne found a pig's spleen of 2.4 kilogrammes.

Causes. 'The primary causes of leukeemia are unknown. Asin
angemia all unhygienic conditions are invoked as causes. That
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apart and the hind limbs partly flexed, head and neck extended,
and breathing labored. The breathing may be with constant
stertor, the bowels torpid and tympanitic, or loose and feetid, drop-
sies and heemorrhages ensue, and the patient dies in complete
marasmus. .

Duration. The disease may prove fatal in less than a month,
or it may last for three, six, or eight months. It is mostly fatal.

Not inoculable. Many attempts have been made to transmit it
by inoculation, but in no case with success.

Treatment is not successful. All hygienic measures should be
adopted, as for anzemia ; open air and sunshine, with protection
against chills ; the treatment of all complications ; iron, bitters,
phosphorus, arsenic in particular, electricity to the spleen, mas-
sage; oxygen inhalation; and locally, iodide of potassium or
mercury, generally and locally.

LYMPHADENOMA. HODGKIN'S DISEASE.

Definition. Relation to leuksemia. Causes. Mainly accessory. State of
lymph glands, spleen, liver, bone marrow, intestine, tonsils, thymus, kid-
neys, liver, lungs, bronchial mucosa, pleura, pericardium, nervous system.
Symptoms, as in leukzmia, with adenoid hyperplasia, but little Jeucocy-
themia. Relation to glanders. Uric acid, low density, no hippuric
acid. Tuberculin and mallein tests, Treatment, as in leukamia.
Excision in cases not constitutional. Phosphorus, phosphide of zine.

Definition. Hypertrophy of the lymphatic glands with little
or no leucocytosis. 'There may further be lymphoid growths in
the liver, spleen, bone marrow and other organs.

The visceral lesions in lymphadenoma do not differ in charac-
ter from those of leukeemia, and as it does often apparently merge
into that disease by the characteristic changes in the blood, it is
denied by many that it constitutes a separate pathological entity.
In his admirable monograph on leuceemia in the lower animals
Nocard affirms their identity. The main excuse for keeping up
an alleged distinction, is the frequent absence of leucocytosis, and
this often supervenss after the lymphadenoma has existed for

some time,
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there is an adenoid thickening of the bands of connective tissue
extending in from the capsule. These are filled with white cells
which stain deeply with carmine. There may also be slight ex-
travasations of blood and infarcts.

Lesions in the Bone Marrow. These noticed in the pig by
Fiuirstenberg, and in dogs by Siedamgrotzky, consist in increased
vascularity, great cell hyperplasia, and formation of adenoid tissue
as described under leukzmia,

Lesions of the Intestine. These commence in the agmina-
ted or solitary glands, which become enlarged, causing thicken-
ing of the mucous membrane, and later grow out into more or
less rounded masszs of lymph—adenoid tissue up to an inch in
thickness. They are quite subject to ulcerations.

Lesions of the Tonsils. Bollinger, Nocard and Siedam-
grotzky found these enlarged in dogs in connection with adenoma
of the spleen. They were soft, friable, grayish, and consisted of
a very delicate and fragile adenoid tissue,

In one case Siedamgrotzky found adenoid hypertrophy of the
thymus in a cow, and adenoma of the kidneys similar to that of
the liver has been noticed.

Similar adenoid hyperplasia has been found in the lungs, the
bronchial mucous membrane, the pleura, the mediastinal and
bronchial glands, and the pericardium. In man this has invaded
the nerve centres, and it seems that at any point where there is a
lymph gland or a lymph plexus this adenoid hyperplasia may
localize itself.

Symptoms. 'The general symptoms of failing health are as de-
scribed in leukzemia. The particular symptoms of this disease
consist in the recognition of the adenoid hyperplasia in the ab-
sence of a marked leucocytosis. The submaxillary glands are
usually the first attacked, and the disease may, in the horse, be
confounded with glanders. There is, however, no pituitary dis-
charge nor ulcer, the glands are enlarged symmetrically on the
two sides, and a careful search will usually discover other groups
with similar symmetrical enlargement. The parotidean, the
pharyngeal, the prepectoral, the prescapular, the axillary, the
popliteal, the prefemoral, the post and premammary, and the
inguinal should be critically examined. The enlarged mesenteric
glands may be reached and detected by the hand engaged in the






ACUTE LYMPHANGITIS OF PLETHORA IN HORSE.
ANGEIOLEUCITIS.

Definition. Symptoms and causes. Genera affected. Causes of plethora,
High feeding. Work followed by rest. Fever, hurried breathing, strong,
rapid pulse, anorexia, stiffness and swelling in a hind limb, inguinal glands,
connective tissue engorgement, corded lymphatics, suppuration rare. Mild
forms. Lesions, in lymphatic vessels and glands. Chronic cases. Nature,
plethoric, lymph excess, stasis, excess of cells and fibrine, immunity of the
fore limb. Season of prevalence. Climate. Diagnosis, from farcy, erysipi-
las, etc. Treatment, exercise, friction, resolvents, purgative, bleeding, di-

uretics, astringents, iodine, pressure, diet. Prevention. Treatment of
chronic cases.

Definition. Inflammation of the lymphatic vessels and glands
of one limb usually in connection with rest.

Symptoms. ‘This affection is common in heavy draft horses of
a lymphatic temperament and kept on high feeding and at hard
work. It rarely develops however while the subject is kept at
steady work. But if, in the midst of such work, the horse is
kept at rest in the stall over one, two, or more days on the same
generous diet, he is found shivering violently, with rapid, labored,
breathing, high pulse and elevated temperature, symptoms which
have been frequently mistaken for those of pneumonia. Thereis
complete anorexia, and often ardent thirst. The patient is indis-
posed to move and if forced to it shows lameness in one hind limb
with an extraordinary abduction of the limb at each step, and
sometimes so severe as to prevent his putting his full weight upon
it. If an examination is now made high up in the groin close
outside the inguinal ring, the lymphatic glands will be found to
be swollen, hot and tender, so that under even moderate pressure
the leg will be lifted and abducted until the patient threatens to
fall on the other side.

A little later the shivering may have given way to the hot stage,
with it may be general perspiration, and the swelling may have
extended down the course of the saphena vein and lymphatics,
as a distinct ridge and the lower part of the limb from the foot to
the hock may be filled, dropsical and hot. Unless checked the
swelling goes on increasing till the lower part of the limb is two
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especially of the lower part which is permanently swollen, are
enormously increased in calibre (lymphangiectasis), and have
their walls correspondingly thickened. The connective tissue is
the seat of extensive fibrous hyperplasia, and its interstices are
greatly enlarged.

Causes. Nature. This disease has not been sufficiently studied
to ascertain what toxic agents are produced inthe plethoric con-
dition, under the torpid processes of nutrition and sanguification
entailed by absolute compulsory rest. A consideration, however,
of the relations of the lymph and lymph vessels and glands to
other parts will in part explain the pathology of the malady.
The lymphatics take their origin in the nuclear spaces of the
various tissues, the anastomosing canals of such pericellular
spaces together with the latter forming the actual radicles of this
set of vessels. They receive, therefore, the surplus plasma
which is not used up by the tissue cells in performing their
trophic, secretory and other functions. This lymph carried on
by the vis a ferge, muscular compression and other movements, is
delayed in the adenoid tissue known as lymph nodes, and espec-
ially in the lymph glands, in which the proliferation of lymph
cells is mainly carried on. ‘Thus the lymph cells are very scarce
in the lymph radicles of the connective and other tissues, and are
found in greater numbers after passing through the lymph nodes,
and in still greater after passing through the lymph glands. But
the increase of cells is also in inverse ratio with the rapidity of
the circulation of the lymph. When this is rapid the cells are
hurried on and there is little time for their reproduction. When
slow on the other hand, there is time for cell growth and division
in the glandular detention cavities, and the ratio of cells to the
plasma is materially increased. Consider next that the multi-
plicity of cells determines an increase of the fibrine factors, so
that the more cells the lymph contains there is the more material
for fibrine (Landois), and we have one good reason why under
enforced rest the overcharged and congested gland may become
the seat of fibrinous coagula or lymphatic embolism. Any over-
distension, toxic element, or other cause of disturbance, which
deranges the functions of the cell or causes its rapid multiplica-
tion by division—as in inflammation-—at once sets free the fibrine
ferment and determines the coagulation. In the disease before
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sy of the limb by the acute fever, the great local tenderness
especially of the inguinal glands, and by the tender corded
lymphatics that enter these. From cutaneous glanders (farcy) it
is diagnosed by the more acute fever, by the swelling of the in-
guinal glands in the early stage of the disease, followed by the
swelling of the lower limb, and by the absence of the hard, com-
paratively insensible and prone to ulcerate, farcy bud. Farcy
buds usually appear on the pastern or fetlock, with more or less
swelling of the lower part of the limb, while the inguinal glands
are as yet normal in size and without tenderness. From erysip-
elas, with which this has been confounded, it is distinguished, by
the suddenness of the onset, under the circumstances above de-
scribed, by the high type of fever, by absence of early cutaneous
inflammation and the formation of vesicles, and by the fact that
lymphangitis commences in swelling of the inguinal glands.

Treatment, In cases that are seen in the earliest stages, before
the leg has become badly swollen, recovery will usually take place
under active exertion continued for hours at a time. The pump-
ing action inside the hoof during exercise, and the alternate com-
pression and relaxation of the lymph vessels by the muscles, tend
to establish a rapid current of lymph, to break up coagula and to
re-establish a healthy condition. Friction from below upward on
the lymphatic vessels and swollen limb will greatly assist in this
restoration, Different agents are employed, such as camphorated
spirits or oil, iodine, mercurial, and even blistering ointments.
These should not replace exercise when this is possible.

When the fever has set in suddenly and runs very high, the
abstraction of four or five quarts of blood, and the administration
of a purgative (8 drs. aloes) will be in order. In cases occurring
in the same stable and in all other respects apparently identical,
the subjects of phlebotomy recovered without any permanent
swelling of the limb, while those that were not bled recovered
with thickened limb.

In cases so advanced that the limb cannot be used, cold irriga-
tion, with friction, may be applied, and when the irrigation is in-
termitted one may apply some astringent (vinegar, alum, lead
acetate), or an iodine lotion followed by an evenly applied bandage.

The purgative should be followed by full doses of diuretics
(nitre, bicarbonate of potash or soda, colchicum, iodide of potas-
sium) until fever and local inflammation have subsided.






INFECTIVE LYMPHANGITIS. TRAUMATIC
LYMPHANGITIS.

Infection varied, through wounds, autogenous. Simple irritation, sim-
ple lymphangitis. Causes, sun's rays, bruises, other injuries, lymph co-
agulation from heat, cold, chemical irritants, and coagulants. Germs in
blood act on debilitated tissues, lymphatic constitutions, ansmic, over-
worked, or starved. Insect bites, claws, teeth of carnivora, foul instruments,
fingers or clothes. Bloodless wounds dangerous. Distal parts of the limbs
exposed. Fresh wound exposed, granulating less so. Most microbes enter
by the lymphatics. Symptoms, extension from wound, swollen lympha-
tics, reticular lymphangitis, tubular lymphangitis, farcy, tuberculous case,
slough. Fever variable. General infection. Joint infection. Chronic
cases. Lesions. Diagnosis, from phlebitis. Treatment, antiseptics, diet,
eliminants, antithermics, blisters, mercurial ointment, iodine, lancing,
tonics, massage, bandage.

Under this heading must be named not one specific disease but
a group of infections entering by the lymphatic vessels and de-
veloping inflammation of their substance. They may be divided
into two classes: those caused by infection through external .
wounds and those in which the poison already in the system be-
comes localized on a weak or exposed tissue.

A third class must be included, in which there is no recogniza-
ble poison but simply a local irritation which leads to coagulation
or other alteration in the lymph, or disease of the lymphatic
vessels,

This subject belongs rather to surgery than medicine but it
seems necessary to contrast it here with the plethoric form of
equine lymphangitis. Most of its forms pertain to infectious dis-
eases and will be treated in connection with these,

Causes of Simple Lymphangitis. Formerly many forms of
lymphangitis were ascribed to mere local irritation ; a superficial
form will occur from exposure to the rays of the sun, and an in-
flammation attendant on a bruise or other injury with unbroken
skin, may cause local inflammation of the lymph vessels and en-
largement of the adjacent lymph glands, As we have seen above
coagulation of the lymph and fibrine embolism may induce local
inflammation in the walls, and this may occur in connection with
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number of infectious maladies are primarily and pre-eminently
diseases of the lymphatics, as glanders, strangles, tuberculosis,
cancer, anthrax, swineplague, etc,

Symptoms. ‘The most common form is where lymphangitis ex-
tends from some pre-existing wound—as pricked or suppurating
foot, fistula of foot, withers or poll, chafing of shoulder or back,
cracked heels, boil, sloughing bruise, etc. The swelling around
the sore or injury involves in fact the radical lymphatic plexus in
the connective tissue (reticular lymphangitis). When the swell-
ing extends and becomes more tense, with firm, painful sinuous
cords running out of it in different directions, and esﬁ:ecially to-
ward the nearest lymphatic glands, and when these glands are
slightly swollen and tender, tubular lymphangitis is diagnosed.
No more striking example can be found than in skin glanders
(farcy). The rigid cords extend from the side of the face, from
the eye, and nose down toward the submaxillary glands and with
more or less adjacent engorgement. Or on a hind limb, or some
portion of the trunk, a more or less turgid swelling with one or
more firm nodes (farcy buds) and painful, tortuous cords running
towards the lymph glands is very characteristic.

A tuberculous case may show an indolent, hard, comparatively
insensible cutaneous cord leading toward the jugular furrow, the
prescapular, precrural or inguinal glands, and at long intervals
softening, fluctuating, bursting and discharging a thick pus. In
a carcinoma there is the old, hard, nodular, and finally ulcerating
swelling from which the firm cords extend to the mass of steadily
enlarging lymphatic glands.

A simpler form is where a bruise by the harness causes a hard,
thick, slough, embracing the entire thickness of the skin, from
which the firm corded lymphatics extend in different directions.
After the slow process of detachment, the local lymphangitis
usually subsides under simple cooling or antiseptic treatment.

But the grade of such lymphangitis is as varied as the particu-
lar germ or combination of germs present in the wound, and the
susceptibility of the animal attacked, and there will be high,
moderate or no fever, according to the severity of the case, and
in some cases purely local trouble and in others general infection
with purulent or septic localization in distant parts. There is al-
ways danger of extension to a neighboring joint with destructive
results.
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The causes of lymphangiectasis appear to be generally some ob-
struction to the onward flow of the lymph. Any diseased condi-
tion, therefore, that causes compression of the larger lymph
vessels may cause dilatation of the smaller ones leading into these.
General distension may come from disease of the lungs or left
heart and increased venous blood pressure, or from thrombus of
the jugular, or a tumor obstructing the thoracic duct, while local
engorgments may come from the pressure of tumors, or the oc-
currence of lymphangitis and formation of fibrinous coagula. In
cases of partial obstruction of the lymph vessels the increased
secretion of lymph may lead to distension and enlargement. It
may be named in this connection that irritation of the sensory
nerves in dogs has been shown to determine a larger production
of lymph (Krause). ILymphadenitis and the obstruction of the
passage of lymph through the glands is an obvious cause, and
hence the disease is specially liable to appear in connection with
diseases which show a predilection for the lymphatics (tuberculo-
sis, glanders, strangles, carcinoma, etc. )

In his work on dilatation and occlusion of lymph channels
Busey shows that in man the majority of cases are in hospital pa-
tients in whom blood and general health have been impoverished
and reduced by unhygenic conditions. One case gave support to
the theory of maternal impression, the pregnant mother having
suffered from over-use of the right limb on a sewing machine,
and the offspring having shown extensive lymphangiectasis in
the right leg.

Symptoms consist in enlargement of the lymph wvessels or
plexus, and often of the glands. If of the lymph plexus it may
appear like a dropsical effusion in the part, with or without saccu-
lar dilatations at intervals. If of the larger wvessels, their tor-
tuous anastomosing trunks following largely the lines of the veins
are usually characteristic. If the distension is slight it is usually
moniliform, as the walves are still intact, and the intervals be-
tween them stand out as bladder-like masses. If the structure is
wounded or if it ulcerates there is the discharge of a straw-col-
ored fluid, often rendered milky by the presence of fatty granules,
and at times tinged with blood. There is always a tendency to
the increase and condensation of the connective tissue surround-
ing the vessels, and fatty degeneration and the formation of lipo-
mata are not uncommeon.






LYMPHADENITIS. INFLAMMATION OF THE LYMPH
GLANDS.

Result of lesions of tributary tissues. Arrest in glands of microbes and
other irritants, Trauma of gland. Inflammation. Symptoms, swelling,
stiffaess, gland tender, hot, pitting envelope, corded lymph vessels, abscess,
fever. Lesions. Treatment, antiseptics, astringents, emollients, vesicants,
lancing, antiseptics, antiphlogistics, antithermics. Chronic adenitis,
Symptoms, enlarged glands without engorgement, if simple affects a single
gland, if infections, a group. Lesions, gland swelling, induration, shrink-
ing, follicular distension, pigmentation, growth of lymphocytes, caseation,
calcification. Treatment, antiphlogistic, antiseptic, iodine, chloride of
calcium, iodide of potassium,.

Apart from traumatic lesions lymphadenitis virtually implies
some lesion of the tissues from which the different vessels of the
glands proceed. The glands however have been referred to as
filtering agents on the course of the lymph vessels and in this
" partial view of their functions we find abundant reason why irri-
tants carried in the lymph stream, should be arrested with patho-
genic results in the glands. A particle of pigment gaining en-
trance to the lymph vesselstends to be arrested among the trabeculza
of the gland, and contributes to the pigmentation so common in
old animals. Cells and granules from malignant tumors, and
bacteria from an infection-atrium are arrested in the glands and
make these the great centres of infection-lesions.

Trawmatic inflammation comes from bruises, punctures or in-
cisions directly implicating the glands. There result swelling,
tenderness and the other general signs of inflammation, and in
the case of an open wound possibly lymphorrhagia.

Acute inflammation more commonly supervenes on inflamma-
tion in the area drawn upon by the afferent vessels of the gland.
In inflammations generally the adjacent lymphatic glands become
congested. In lymphangitis it is so in a marked degree. In ex-
ternal parts we can follow this by careful observations during life,
in internal organs we often find the glandular enlargement after
death.

Symploms consist in swelling and perhaps stiffness in the re-
gion of the gland. Manipulation shows tenderness and heat, the
gland being felt abnormally large, round, or oval, tense, loose
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melanosis inveterate disease of the skin, chronic fistula, abscess,
or mucous inflammation ).

The symptoms are those of enlarged glands with no material
surrounding engorgement. In the infections of tuberculosis and
glanders it shows a tendency to affect the whole group, whereas
in simple abscess or in suppuration of the nasal sinuses it may im-
plicate one gland only, the remainder appearing normal.

Lesions. 'The gland often bzcomes indurated and even
shrunken, the connective tissue elements undergoing a steady in-
crease at the expense of the follicles and lymphoid cells. This is
a common condition of tuberculous glands (perl-knoten, grapes)
of cattle, but may result from the entrance of pigment or other
cause of mild irritation. In other cases pigment entering from
without or developed from blood in the congested gland, finds
permanent lodgment in its tissue and may give it a gray mottled
or quite black aspzct. In still other cases, there is a great in-
crease of the round lymphoid and larger polyhedral cells, many
of which degenerate becoming strongly refracting, stain feebly,
or not at all, and pass into a cheesy degeneration. This isacom-
mon condition in tuberculosis and glanders, and the cassous cen-
tres beginning as multiple miliary centres may coalesce to form
masses of six or twelve inches in their greatest diameter as in bo-
vine tuberculosis. In other cases the caseating mass becomes the
seat of calcareous deposit and the necrotic and caseated gland be-
comes in part calcified. Other degenerative changes such as
atrophy, amyloid, and hyaline are met with but have received
little attention.

Treatment will be subordinated to the primary cause. If that
is a simple local inflammation or irritation its removal will entail
a speedy improvement in the gland, and, in the absence of too
extensive structural change, a speedy recovery. The infectious
cases on the other hand are likely to prove as inveterate as the
disease on which they depend. In case the enlargement or con-
gestion of the gland persists after the removal of its primary
cause local deobstruants especially the preparations of iodine
are usually effective. Tincture of iodine with soap, iodide of
lead, and mercurial ointment have been severally used with ad-
vantage. Injection of a weak solution of iodine into the gland
will at times succeed. The internal use of chloride of calcium or
iodide of potassium will often hasten recovery.
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Leeches, 149.

Leech bites, 108

Leucocythemia, 379.

Leuk®mia, 379.

Linguatula taenioides, nasal catarrh
from, 113.

Liver, position of in horse, 156.

Liver, position of in ox, 156

Lung, abscess of in pnenmonia, 225.

Lung, collapse of, 206.

Lungs, congestion of, 195,

Lungs, diseases of, 177.

Lungs, inflammation of, 212,

Lungs, parasites of, 290,

Lungs, position of in horse, 156

Lungs, position of in ox, 156.

Lungs, position of in sheep, 157.

Lungs, relative positions of in the do-
mestic animals, 155.

Lymphadenitis, 400.

Lymphadenoma. 3%2.

Lymphangiectasis, 397.

Lymphangius, acute, 356.

Lymphangitis, infective, 392.

Lymphangitis of plethora, 356.

Lymphangitis, traumatie, 3g2.

Lymphatics, dilated, 397.

Lymph-glands, inflammation of, 4o0.

Lymphorrhagia, 399.

Lymphorrhcea, 399

Lymph, interstitial development into
tissue, 57.

MALIGNANT catarrh, 105.

Massage in adynamic inflammation,
21.

Massage in inflammation, 71.

Medical diagnosis, 16.

Melansemia, 378.

Melanoses of the heart, 341.

Mensuration of chest, 175.

Mesenteric arteries, embolism of, 355.

Mesenteric glands, diseases of, 2qo.

Metritis, 361.

Microbes, 47.

Micrococceus pneumonise crouposge,
217,

Migration of white blood cells, 43

Monday morning disease, 356.

Morbid sounds, 152,

Mucous exudate, 50.

Myocarditis, 338.

MASAT, catarrh, 81.

Nasal catarrh, chronic, 87.

Nasal discharge from carious teeth, g3.
Nasal gleet, 87.

Nasal mucosa, 26.

Index.

Nasal polypus, g8.

Nasal sinuses of sheep, larva in, 109.
Nasal sinuses, pus in, go.

Neoplasms in nose, g8,

Neoplasms of heart, 341.

Nervous disorder, symptoms of, 27.
Neevus, 359.

Neevus in heart, 341.
Nose, angioma in, 100,
Nose, bleeding from, 78.
Nose, carcinoma in, gg.
Nose, contagious diseases of, 107.
Nose, cysts 1, 100,

Nose, diseases of, 78.

Nose, neoplasms in, g8,

Nose, osseous tumors in, 100.
Nose, parasitic diseases of, 105,
Nose, sarcoma in, gg.

OCCASIONAL roaring, I41.

(Fdema glottidis, 147.

(Edema, pulmonary, 204.

(Estrus larva, 149.

(Iistrus ovis in nasal sinuses of sheep,
109,

(Estrus ovis, larva of, 109.

(Estrus purpureus, I12.

Omasum, position of in ox, 156.

Organs, relative positions of in the
domestic animals, 155.

Osseous tumors in nose, 100,

Ox, auscultation of, 167.

Ox, bronchitis in, 193.

Ox, chronic pneumonia in, 235.

Ox, croup in, 128.

Ox, croupous pneumonia in, 233.

Ox, percussion of chest in, 159

Ox, position of ahomasum in, 156.

Ox, position of diaphragm in, 156.

Ox, position of liver in, 156.

Ox, position of lungs in, 156.

Ox, position of omasum in, 156.

Ox, position of paunch in, 156.

Ozoena, 57.

PALPATION, 175, 300.

Palpitations, 307.

Pancreas, position of in horse, 156.
Paracentesis thoracis, 261.
Parasites in angemia, 372
Parasites of the air passages, 26o.
Parasites of the throat, 149.
Parasitic (iseases, of the nose, 108.
Paroxvsmal cough, 151.

Passive congestion, causes of, 35.
Passive congestion, results, 37.
Passive congestion, symptoms, 37.

' Pathology, definition of, 1.

































