This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was nevel
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domair
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey fro
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belon
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have take
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the fild&e designed Google Book Search for use by individuals, and we request that you use these fil
personal, non-commercial purposes.

+ Refrain from automated queryirigo not send automated queries of any sort to Google’s system: If you are conducting research on m:
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encc
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping ther
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume |
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in al
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on
athttp://books.google.com/ |



http://google.com/books?id=ODkAAAAAQAAJ

Digitized by GOOS[Q



Digitized by GOOS[Q



Digitized by GOOS[G




THE PRINCIPLES AND PRACTICE OF
VETERINARY MEDICINE.






Digitized by GOOS[Q






BRONGCHO-PNBUMONIA, or so-called American Contagious
Pleuro-Pneumonia.

1. EXTERNAL ASPROT, showing red
purts, collapse of lobules, and at lighter



Digitized by GOOS[Q



- THE

PRINCIPLES AND PRACTICE

OF

VETERINARY MEDICINE.

BY

WILLIAM WILLIAMS,
F.R.C.V.S., F.RS.E., E1c.

EX-PRESIDENT OF THE ROYAL COLLEGE OF VETERINARY SURGEONS ; PRINCIPAL, AND PROFESSOR OF
VETERINARY MEDICINE AND SURGERY AT THE NEW VETERINARY COLLEGE, EDINBURGH ;
YROFESSOR OF VETERINARY SURGERY AND EXAMINER IN AGRICULTURE POR THE
MIGHLAND AND AGRICULTURAL SGCIETY OF SCOTLAND ; FOREIGN
CORRESPONDENT OF THE SOCIETE CENTRALE DE MEDICINE
VETERINAIRE ; AND AUTHOR OF *‘ THE PRINCIPLES
AND PRACTICE OF VETERINARY SURGERY."”

FOURTH EDITION.

JOHN MENZIES & CO., EDINBURGH AND GLASGOW.
J. & A. CHURCHILL, LONDON.
1884 p



PRINTED FOR THE AUTHOR BY BURNESS & COMPANY,
AND PUBLISHED BY
JOHN MENZIES & CO., EDINBURGH AND GLASGOW.

Loxpox, . . . . . . . . . . J & A. CHURCHILL
New York, . . . . . . . . . W.R JENKINs

Towroxto, . . . . . . . . . . WiLiamasox & Co.




MAJOR-GENERAL SIR F. W. J. FITZWYGRAM, BART.,

THIS WORK IS RESPECTFULLY DEDICATED,

IN

RECOGNITION OF MANY KINDNESSES,

BY

THE AUTHOR.



Digitized by GOOS[(’,



PREFACE TO THE FOURTH EDITION.

THE rapid absorption of the third edition of this work again
imposes upon the Author, after an interval of only two years,
the duty of preparing another edition; and owing to the great
advances and the striking discoveries, many additions and
revisions have had to be made.

The chapters on Anthrax, Septiceemia, and those portions
dealing with the Germ Theory, have been entirely recast and
brought up to date, whilst many new illustrations have been
added, most notably—through the kindness of J. H. B. HALLEN,
Esq., MRC.VS, FRSE, FRCPE, and President of the
Cattle Plague Commission in India—those illustrating the
Pathological changes seen in Cattle Plague as it occurs in
India, where it seems the posi-mortem lesions are more pro-
nounced than those seen in this country.

The chapters on Parasites have again been carefully re-
vised, and some new facts brought forward in connection with
Parasitic Diseases, and at least one more important disease
added to those already known to arise from this cause. I
allude to that induced by the Strongylus contortus, which is now
described, in the English language at least, for the first time,
and its importance duly considered.

The Author has again to express his thanks for much valuable
and kindly assistance rendered by his colleagues, Professors
Lewis, HONTER, and W. O. WILLIAMS.

Ngw VErERINARY COLLEGE,
Ep18BURGH, November 1884.



PREFACE TO THE THIRD EDITION.

-~ cep———

THE continued success of this work has, after an interval of
only three years, again imposed on the Author the agrecable
duty and responsibility of preparing another edition. That the
object for which it was originally written,—viz., to give an
impetus to the study of Veterinary Science, and to enable it
to take its proper place in the sphere of Medicine,—is being
gradually accomplished, is evidenced by the demand for this
and similar works in the United States and throughout the
Colonies, as well as at home.

While making a careful revision of the text, it has also been
found necessary, in order to keep pacc with the rapid advance
of Medical Science, to re-cast some portions and make consider-
able additions to others. The chapters on Parasites, originally
written by Dr. CosBoLb, have been almost entirely re-cast ; and
in carrying out this special work the Author has been ably
assisted by his colleague Mr. A. N. M'ALrINE, B.Sc,, Professor
of Natural History and Botany at the New Veterinary College,
as also in the drawings illustrating the configuration and develop-
ment of various Parasites, of which six plates, with explanatory
descriptions, have been added.

The recent successful experiments in inoculation by Pasterk
and others, which were so gruphically explained at the Inter-
national Medical Congress in London in 1881, mark a new
departure in the field of Medical Science, in its application to
various diseases; as also the successful demonstration of the
Germ Theory of Kocu in Septicsemia, Tuberculosis, &c¢.  The
Author has had his attention closely directed to these theories
and their demonstration, and their discussion forms part of the
Supplement which he has found it necessary to add to this work
in recording the most recent discoveries and observations in
Pathology.
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A series of original experiments have for some time been
conducted by the Author on the causes and nature of a hitherto
mysterious and most destructive disease amongst Sheep, namely,
“ Louping-ill ;” as the result of which he believes he has been
successful in discovering the existence of an organism which
may reasonably be considered as the caumse of the disease.
Assisted by his colleagues, Dr. HUNTER, Professor of Physiology,
Mr. Lewis, Professor of Anatomy, and his son, Mr. W. O.
WiLLiAMS, Demonstrator of Practical Pathology, who for many
months patiently and cheerfully helped him with the experi-
ments, many hundreds of observations and cultivations of the
organism were made, and the conclusions deducible therefrom
viewed from every standpoint, with the ultimate results given
in the Supplement. Dr. HUNTER also made the microscopic
drawings of the Bacillum Choreee Ovis.

An entirely new disease has been discovered in Sheep, viz.,
Lipeemia, or Fatty Blood, observations on which will also be
found in the Supplement.

All these investigations and discoveries are not only of much
general interest, but are also of the greatest importance to the
Profession in their direct bearing on the food supply of the
country. The preservation of health, and the prevention of
disease, local or epizootic, among our Domesticated Animals, has
become as much a national question as that of the population
itself, and will yet come to occupy that attention from the
Legislature due to its importance. In connection with this
subject, the Author has to remark that, with reference to
the so-called Pleuro-Pneumonia among American Cattle, he has
geen no reason to modify his views, first given in the last edition
of this work; the Government of the United States having,
through Dr. LYMAN and others, made an exhaustive examination
of the whole question, and issued a Report which proves that
no Contagious Pleuro-Pneumonia exists, or has existed, in those
districts from whence Cattle are imported into this country.

W.W.

Ngw VerzriNary Cot.Lece,
KDINBCBGH, 18 September 1882



PREFACE TO THE FIRST EDITION.

Tuis work is intended to be a companion to that on the
Principles and Practice of Veterinary Surgery, published two
years ago, and of which a second edition has been called for,
and is about to be issued.

The first portion is devoted to a brief elucidation of General
Pathology, as applied to the Domesticated Animals, and the
second to a description of Special Diseases other than Surgical.
An endeavour has been made in the following pages to arrive
at a scientific classification, by the arrangement of Diseases under
two heads, namely, Contagious Discases and Non-Contagious.
Much difficulty has been experienced by the Author in satisfac-
torily arranging Non-Contagious Diseases, as in many instances
the causes are still obscure. But so far as modern science and
experience have enabled him, he has arranged and classified
almost all the Diseases with reference to their causes, especially
when these have been ascertainable. Stress has been laid on
the nature of the various Diseases, with the special view of
encouraging a rational mode of treatment.

In the preparation of this work the Author has, in addition to
his own resources, had the assistance of others who have made
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particular branches their special study. Where he has availed
himself of such- assistance, it has been duly acknowledged;
but, in addition, he cannot omit specially to thank Dr. CoBBOLD
for his paper on Parasites; Mr. C. Lyman, V.S, Boston, U.S,,
for an account of Cerebro-Spinal Meningitis as it presents itself
in America ; Mr. JAMES ANDERSON, V.S, Glasgow, for his trans-
lation of the Chapters on Charbon; Mr. ARCHIBALD ROBINSON,
V.S, Greenock, for his paper on Maladie du Coit; and to

Professor VAUGHAN for his excellent Drawings and other
valuable help.

The Author would, in conclusion, express the hope that this
work, prepared in the face of grave obstacles, may meet with

acceptance by his professional brethren, and others interested
in the advancement of Veterinary Science.

w.w.

Negw VETZRINARY COLLIGE,
Gavrierp, EpINBURGH,
October 1874,
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THE

PRINCIPLES AND PRACTICE

or

VETERINARY MEDICINE

CHAPTER L

INTRODUCTORY.

Tue external diseases incidental to the domesticated animals
having been discussed in my work on Veterinary Surgery, I
purposee in the present volume to enter into a consideration of
the more purely medical or internal ailments from which our
patients are liable to suffer.

1 bave advisedly made a distinction between Veterinary
Medicine and Veterinary Surgery, not only for the reason that
the subjects, thus divided, are more easily dealt with, but
because conclusions which may be considered almost hypo-
thetical and speculative in medicine, are replaced in surgery by
the tangible and demonstrable.

Medicine is studied as a science and as an art: as a science,
when it inquires into all the circumstances under which diseases
become developed, the condition of their existence, and into their
nature and causes ; as an art, when it is directed towards the re-
cognition, the prevention, and cure of diseases. In fact it is the
art of understanding the nature of diseases, so far as to appreciate
their causes, to prevent their occurrence when possible, and to
promote their cure or to relieve them when they occur.—
(BigLow. AITKEN.)

In order that the student be enabled to comprehend Medicine
as a science, and its application as an art, it is necessary he

B



2 INTRODUCTORY.

should understand PaTHoLoGY, which, in its full and proper
meaning, implies a knowledge of diseased processes, abnormal
conditions, and morbid structures, as well as what precedes
them and what results from them. For this purpose a knowledge
of many collateral branches of science is essential, more parti-
cularly a knowledge of PHYSI0LOGY ; and no one can be a physio-
logist without being an anatomist and a chemist. By Physiology
is meant that science which treats of the conditions, phenomena,
and laws of life whilst the animal body is in a state of health.
Without a knowledge of the laws of health, it is impossible to
grasp and comprehend the laws of disease, for it may be truly
said that the latter are but perversions of the former, and are
natural, or physiological, under the operation of existing circum-
stances and causes.

In addition to Pathology and Physiology, Medicine compre-
hends THERAPEUTICS, or the science which explains the actions of
remedies upon the animal body, the means by which disease may
be naturally overcome, and a return to health assisted and pro-
moted; and HYGIENE or PROPHYLAXIS, which treats of the sanitary
condition, food, and surroundings whereby disease may be pre-
vented, and all other methods by which health may be preserved.

Disease may also be studied CLINICALLY : that is to say, disease
may be studied as it preseuts itself in each particular case to
the attention of the observer. The term clinic can scarcely, with
propriety, be applied to any method by which diseases of the
lower animals are studied, as it means “a patient who keeps his
bed,” but for the want of a better, and as it is now a generic
term, I am constrained to retain it.

Before proceeding further with our object, it is necessary
that I endeavour to give a definition of disease, and this I can
only do by following the rules already laid down by our latest
pathologists. A definition of disease can only be arrived at by
comparing it with the standard of health, and health, says
Williams, “ consists in a natural and proper condition. and pro-
portion in the functions and structures of the several parts of
which the body is composed ;” but no fixed rule can be applied
to this, for what is health in one may be disease in another, and
there are degrees or gradations of health which cannot be said
to be due to disorder or disease. For example, one animal may
fatten and waintain the most robust health upon the same
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quantity of food that would keep another thin and poor. “In
plain words, health does not signify any fixed and immutable
conditions of the body, nor does health necessarily imply the
integrity of all the bodily organs: it is not incompatible with
great and permanent alterations, nor even with the loss of parts,
that are not vital. Our comprehension of health being thus
indefinite, our idea of disease must be indefinite also; and the
best definition that can be given of it is, that it is a deviation
from the state of health, consisting generally in a change in the
properties or structure of any tissue or organ, which renders
such tissue or organ inadequate to the performance of its healthy
actions and functions.”—(WATsON.)

It must not, however, be supposed that disease, as exhibited
by an unnatural or morbid condition, and by phenomena which
are seemingly abnormal, is unnatural in itself; for in reality
disease may be looked upon as the natural expression of a com-
bination of conditions, the essential and proper consequences
of some cause or influence which has acted, or is acting, upon
the animal body. To adduce a familiar example, let us suppose
a blister is applied to the skin: the inflammation of the skin
which is thus produced is certainly unnatural, and may with
propriety be called disease ; but if we look further into the matter,
we can easily understand that the inflammation, vesication, or
even ulceration 8o induced are the natural results of the action
of the irritant,—in fact, the proper and healthy reaction of a
healthy organism to the irritation of the blister. The absence
of this reaction—the skin remaining healthy—under such con-
ditions would indeed be unnatural, unlooked for, and incompre-
hensible. This may be taken as a type of cause and effect in all
diseases: it is not the inflamed condition of the skin, nor even
the constitutional disturbance which may be caused by a severe
blister, but the presence of the blister that is really unnatural.
This illustration, homely as it may seem, is important, as all
real advancement in prevention and treatment is based upon
a due appreciation of the causes of disease; for in the past,
more particularly in Veterinary Medicine, the aim and purpese
of practice has been directed to the treatment of symptoms—to
deal with effect, often ignoring the cause. Hence the many
systems, founded on erroneous bases, by which diseases have
been combated, have been productive of much harm.



CHAPTER II
PATHOLOGY.

PATHOLOGY, or more properly, when applied to the lower animals,
Zoo-Pathology, is derived from the Greek words IIafos, a
disease, and Adyos, a discourse—the doctrine of disease; and
is divided into GENERAL and SPECIAL PATHOLOGY.

GENERAL PATHOLOGY includes—1st. ETIOLOGY, or a knowledge
of the causes of disease: 2d. SFMIOLOGY or SYMPTOMATOLOGY, or
a knowledge of the morbid phenomena or symptoms by which
disease is manifested : 3d. PATHOGENY, which deals with the
geats or localities of disease: 4th. NosoLoGY—its division and
classification : 5th. DiagNosis—the methods by which it is
detected—its distinction: 6th. PROGNOSIS—its probable results;
and MorBID ANAToMY, including Histology—the method by
which the morbid alterations of structure and the elemeuntary
constituents of diseased products are discovered.

Et10L0GY.—The causes of discase, or, in other words, the cir-
cumstances which precede it, and to which its occurrence is due,
are arranged under three heads, namely—the predisposing, the
exciting, and the prorimate.

The term prorimate is used to represent the pathological con-
dition or essential bodily change on which the symptoms of
disense depend ; in fact, the proximate cause has been stated
to be the disease itself, and for this reason some writers have
expunged the term, and have been content to arrange the causes
of disease under the heads predisposing and exciting. Later
writers, however, have revived the term, and Dr. Bristowe gives
the following illustration: “ A woman who has been frequently
exposed to the contagion of scarlet fever without taking the
disease, becomes at the period of childbirth again exposed, and
now suffers from a virulent attack. Here, parturition (which,
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as we know, renders women peculiarly susceptible of the con-
tagious fevers) is the predisposing caumse, the scarlatinal con-
tagium is the exciting cause, and the inflammatory processes
going on in the skin, tonsils, and elsewhere, the proximate cause
of most of the symptoms which the patient manifests. But the
exciting cause of the scarlet fever is obviously the proximate
cause of that disease, and the proximate causes of its several
secondary phenomena are just as obviously their exciting causes.”
The distinction between the exciting and the proximate causes
is thus purely artificial ; whereas the differences between the
predisposing and exciting causes are generally well marked ; but
the co-operation of both of these kinds of causes is, however,
generally necessary to produce disease.

Predisposing causes of disease differ from a predisposition to
disease. The first may be certain influences operating upon the
animal body from without, such as heat, cold, vitiated atmo-
sphere, inordinate work, the quality of the food, poisons, &c.;
whilst a predisposition to disease is always ¢nérinsic, existing
within the animal body, and is very frequently found to arise
from some hereditary taint. For example, horses of certain
breeds become roarers, or otherwise defective in their wind, from
no appreciable cause. Animals thus affected are said to have a
hereditary predisposition to these infirmities. In such instances,
the predisposition may be truly said to be the predisposing
influence which has given rise to the disease of which roaring or
other defect in the respiratory function is the symptom; but it
cannot be maintained that a violent inflammation of the larynx
or of the lungs, when succeeded by roaring, constitutes a predis-
position, although they are most certainly the predisposing, and
in some instances the exciting causes of the same pathological
condition.

Predisposing causes of disease commonly consist of various
circumstances which influence the functions or structures of the
body in an unfavourable manner, yet short of actual disease;
or, in other words, those general, non-specific conditions which by
their influence so alter the health of the system, or the condition
of parts of it,as to render them specially suitable for the develop-
ment of certain diseases, provided that an animal so predisposed

be subjected to the influence of the excitants of such diseases.

ThAe exciting causes of disease are those circumstances and
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agents which, operating on the body, especially when predis-
posed, may excite disease; amongst them are included thoee
specific causes, or elements of disease, which stamp their in-
dividuality on the morbid processes which ensue in the animal
body when the germs of such diseases happen to become
implanted therein (as in glanders, rabies, rinderpest, scabies,
&:.), and are divided into the cognizable and non-cognizable.
The first includes all the physical and other agents of whose
existence we can take cognizance, independently of their opera-
tion in producing disease. The non-cognizable causes, on the
other hand, elude our senses, and we infer their existence only
from their morbific effects.

The predisposing and exciting causes of disease, when ex-
isting within the system, are called intrinsic, endopathie, or
internal ; but when they arise without the system, they are
denominated extrinsic, exopathic, or external causes of disease.

Predisposing causes of diseases—The most important and
generally recognised predisposing causes of disease are—

(1.) The tnfluence of age—This is not so striking in the
lower animals as in man, but still it plays an important part.
In the dog, for example, the period of dentition renders the
animal liable to fits of convulsion, paralysis, disturbances of
the digestive process, with vomition, irregularity of the facal
discharges, weakness, and even inflammation of the eyes, and
attendant unthriftiness. Rickets is also a disease which is
only seen during the early period of life, and is witnessed in
all our domesticated animals, but more particularly in the dog.

Canine distemper may be manifested during any period of
life: as a great rule, it is only seen during the first few weeks
or months of the animal’s existence. Again, the strangles of
the horse is generally a disease of adolescence.

It is also well known that the invasion of parasites is much
more common during the earlier period of an animal’s life; thus
we find the Cenurus cercbralis developed in the brains of sheep
and cattle during the first months of life. The Strongylus filaria
of the lamb, and its analogue, the Strongylus micrurus of the calf,
seem only capable of inducing disease in these animals in early
life. The Trichonema arcuata, witnessed by me in Icelandic
ponies, and referred to in the latter part of this work, were
never found in horses above two years old.
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The bones are also much more liable to disease during youth
than middle age ; for example, osteo-porosis is rarely witnessed in
an animal which has passed its fifth year. - I say rarely witnessed,
for I have seen two horses affected with this disease, which had
passed the age of seven years; but even here I was convinced
that the morbid changes had originated during the earlier years
of the affected animals’ lives. )

Again, we find that disease of the facial bones is generally seen
in young horses, and is doubtless closely connected with the
process of dentition. Nor must we forget to mention that denti-
tion is not always free from attendant ill consequences; in some
cases the crowns of the temporary molars are not shed, but
become entangled in the newly cut permanent ones, causing
difficulty in mastication, indigestion, and unthriftiness, more
particularly in horned cattle; whilst in the horse, at about the
age of four years, a true dental cough results from irritation
induced by the cutting of the sixth molar tooth.

It becomes a matter of speculation whether those causes of
lameness which are so commonly met with in young horses are
results of predispositions or not. When it is taken into con-
sideration that the bones of the young are more vascular
or succulent, contain less earthy matter than those which
have arrived at full maturity, and that these young bones are
subjected to inordinate work, concussion, and alteration of in-
cidence by erroneous shoeing, we must conclude that there is not
always a predisposition to disease, but that disease is induced by
subjecting the animal to work which its physiological condition
and strength are unable to withstand. At the same time, many
animals develop diseases of the bones and joints without the
aid of exciting causes, which leads us to conclude that in them
there is at this period of life a predisposition to disease.

Both foals, calves, and lambs are very early—indeed often
within the first few days of their existence—subject to disease of
their articulations, very frequently without any apparent cause.
Here we may safely conclude that great vascularity of the ex-
tremities of the bones constitutes & predisposing cause of disease.

During the middle period of life, animals as a rule have few
special tendencies to disease. Such affections as navicular arthritis,
and those conditions of the respiratory track which give rise to
roaring, whistling, &c., are more frequently witnessed during the
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middle period ; but as the predispositions to these affections are
supposed to be hereditary, they will receive further consideration.

The cow is perhaps an exception to that exemption from diseases
occurring in middle life, for in this animal we find that when its
powers are fully developed, liability to that fatal disease, parturient
apoplexy, is much enhanced.

At the approach of old age, and during its continuance, diseases
arising from tumours, degeneration of organs and tissues, manifest
themselves; the heart, liver, &c. undergo fatty metamorphosis;
the circulation becomes feeble; digestion impaired; the blood-
vessels, particularly those of the brain, undergo a calcareous
change; the joints become stiff; the bones brittle, and the cuta-
neous surface liable to be infected by various parasites. In the
dog, the crystalline lens undergoes a retrograde change, and soft
cataracts are commonly seen; whilst deafness and dropsy are
not rare amongst dogs of advanced age.

In the ox tribe, again, we find that age influences the seat of
disease : for example, in young animals, charbonous disease mani-
fests itself externally, whilst in those of mature age its lesions
are generally witnessed in the internal organs.

Sez.—The difference in the organisation of the male and female.
In addition to those variations in diseases necessarily arising
from the peculiarities of the generative organs of the two sexes,
as affections of the testicles, &c. in the one, and of the ovaries or
uterus, as well as hysteria, in the other, we find that sex has to
a limited extent an influence at least in one disease, which occurs
in both sexes ; thus roaring is much more frequently met with in
horses and geldings than in mares.

Peculiarities of breed and conformation—In connection with
breed and conformation, we often witness predispositions to cer-
tain forms of disease; as, for example, canker and chronic
grease, common enough in heavy-legged cart-horses, are but
rarely seen in the better bred ones. Roaring is very often asso-
ciated with certain conformation of the neck. Large horses with
long necks, particularly if fine or small at the throat, are much
more predisposed to roaring than those with shorter necks;
smaller horses are more rarely affected, and ponies very seldom
indeed become roarers. Round-chested horses are more liable
to become broken-winded.

There are also certain forms of lameness which conformation
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and size have much to do with. Ossification of the lateral
cartilages is rarely witnessed in the better bred, but is very
common in the cart-horse. Navicular disease, so rife amongst
better bred horses, is a very rare cause of lameness in the cart-
horse ; and, not to adduce too many examples, high-bred, nervous
animals are more liable to nervous diseases than those of a lower
breed.

The effects of colour in predisposing to disease are very curi-
ous, as shown in the frequency of melanoid sarcomma, and in
the intractability of tumours which do not contain pigment in
grey or white horses; and the liability to cutaneous eruptions
upon the white parts of the body only has caused one disease to
be called “ white face and foot disease.”—(Crusta labialis, see
Vaerinary Surgery.)

or species—The influence of species in favouring or
resisting certain forms of disease is really remarkable. Thus the
horse, whilst liable to glanders, resists diseases to which cattle
and sheep are peculiarly liable, such as rinderpest, pleuro-pneu-
monia, eczema epizootica. Rabies, again, is primarily a purely
canine disease. Charbonous disease is transmissible to man and
toall the domesticated animals, with the exception of the domestic
fowls and birds generally; but here it has been found—and
probably this discovery explains why some contagia affect
certain animals only—that resistance to charbonous contagion is
due, not to conformation, but to temperature ; for when the tem-
perature of the fowl has been lowered by removing its feathers
and keeping it in water, it has become affected with the disease.

Temperament, which consists in excess of or defect in some
function or set of functions, certainly predisposes to particular
diseases.

The sanguine temperament, implying an activity of the circu-
latory and blood-producing organs, tends to diseases of an
inflammatory character. This temperament is best exhibited in
highly bred horses, whereas in lower bred animals the lym-
phatic temperament seems to predominate. In this tempera-
ment there is a deficiency of arterial tonicity, a want of nervous
power, the circulation is languid, the capillary and nervous sys-
tems, particularly in the extremities and depending parts of the
body, are often congested and cedematous, which conditions dis-
appear for a time with exercise. Inflammatory diseases run
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an unfavourable course in animals with this temperament, there
being a tendency to the effusion of serum, to deliquescence of
organs, and to gangrene, and not to the exudation of plastic
lymph, as in animals in which tonicity is not defective.

Cattle and sheep are generally considered to possess a lym-
phatic temperament. This supposition is to my mind hypotheti-
cal, for, with the exception of liability to become more rapidly
anwemic, and infested by parasites when improperly fed, and to
suffer from the dropsies associated with the mal-condition so
induced, it is found that these animals do not exhibit the same
tendency to cedematous swellings and other signs of debilitated
circulatory powers as the horse, and in the ox particularly lymph
is abundantly exuded in some inflammations.

The nervous temperament is manifested by agitation and ex-
citement, and although it is called nervous, it does not follow
that an animal possessing it hus extra nervous power. Indeed,
the contrary is often the case, for an animal of this kind gene-
rally becomes exhausted in a very short time. The term seems
to imply a want of proportion of some of the functions or
properties of the nervous system.

Nervous animals are easily frightened, and a sudden fright
may be followed by serious illness, such as violent purgings, lnss
of appetite, tremblings and excitement, which may continue for
several hours or even days, and, what is more serious, sudden
death from rupture of the heart. I have seen one sudden death
in the horse from this cause—of one that was quite well at
the time. In another, not of death, but of serious illness. I
have it recorded that an old hunter was seized with purging,
loss of appetite, tremblings, snorting with fear, and other symp-
toms of excitement, which always continued for three days,
every time it was shod.

Previous discases are also predisposing causes of new ones.
Thus we find many horses recovering or recovered from an
epizootic become the subject of rheumatism in a joint, bursa,
or tendon. Catarrhal fever is often succeeded by purpura
Chorea succeeds distemper in the dog. Lymphangitis predis-
poses to succeeding attacks of the same affection ; and if under
this head we classify artificial diseases, as induced by the opera-
tion of medicine, purgative, or other evacuant, we can understand
how, during the prevalence of the epizootic influence, epizootic
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disease is easily excited in an animal which has been physicked
a short time previously. Even a surgical operation will, during
the prevalence of an epizootic disease, cause its development in
an animal previously healthy.

Present disease, and conditions bordering on disease.—Diseases
of the heart, causing engorgement of the veins, often lead to
congestion of the lungs and liver, dropsy of the cavities and
areolar tissune ; excessive evacuations, as in diarrhcea and diabetes,
predispose to other diseases, as glanders or tubercle; feeble
digestive and assimilative powers, to an®mia and dropsies;
inflammations, particularly in horned cattle, to caseous tumours,
in parts other than those originally inflamed.

Hereditary tendency.—Many diseases, such as curbs, spavin,
ringbones, navicular disease, chorea or stringhalt, run in certain
breeds of horses; tubercle and scrofula in the best breeds of
horned cattle.

Mr. Fleming states that French authors are unanimous in
asserting that the disease termed “roaring ” in the equine species,
and which now generally affects horses in Normandy, was un-
known there until the arrival of Danish stallions.

The influence of climate in overcoming hereditary predisposi-
tion is well shown in India, where horses the progeny of roarers
are as a rule exempt from this infirmity.

Diathesis, idiosyncrasy, or aptitude—Diathesis is a term used
to describe a particular tendency to certain forms of disease,
such as the rheumatic, tubercular, and scrofulous. In animals
of this constitution, the particular disease to which they are pre-
disposed, or to which they have a tendency, is caused by
different exciting circumstances, and serious diseases are induced
by trivial causes, although such animals may present no ex-
ternal signs of idiosyncrasy.

Ezxopathic predisposing causes.—Whilst the endopathic causes
of disease are generally beyond the influence of our preventive
power, those existing external to the animal are to a very great
extent subject to our control, and, by a careful study of them,
we discover that many diseases are preventible. As a rule,
however, extrinsic causes are generally excitants of disease, and
it would be a needless repetition if I were to describe them
here. I shall therefore pass on to—

The exciting causes of discase—These again present themsclves
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to us under two heads—namely, the intrinsic or endopathic, and
the extrinsic or exopathic. The endopathic exciting causes are—
(1.) Mechanical, which include strictures of orifices and tubes,
by contraction of their coats, pressure from without, or iro-
pacted concretions—as stricture, intus-susception, intestinal or
urinary calculi ; presence of parasites in the ducts of the liver, in
the bronchial tubes and cerebral hemispheres ; the pressure of
tumours on the brain and other parts of the body; hernie;
obstructions in the larynx or cesophagus ; nasal polypi, &c.; and
(2.) Chemical causes, which include all retained secretions of
excretory organs—such as urea and the other products of the
metamorphosis of the nitrogenous constituents of the food and
body—occurring as a result of disease of the kidneys, or when
nitrogenous products are too abundantly present in the blood, as
in azoturia. Again, when from some impediment to the respira-
tory function carbonic acid is retained, the animal may die from
delirium and coma. If the liver fails to perform its function,
jaundice follows, succeeded by an®mia, dropsy, and death.

Chemical and mechanical causes are also external or exo-
pathic, and include all poisonous substances, mineral and vege-
table—as acids, caustic alkalies, opium, strychnia, aconite, lead,
&c. &c., and all forms of external violence.

Disease germs—Contagia, morbid poisons, specific disease,
poison or virus, are called vital causes of disease, and may be
endopathic, a8 when occurring in the spontaneous develop-
ment of a contagious or infectious disease (see Origin of
Contagious Diseases), and exopathic when such diseases are
propagated by infection, contagion, and inoculation.

Exopathic predisposing and exciting causes are those due to
the influence of climate, food and water, ventilation and drainage,
locality, geological formation, weather and seasons, malaria, work,
and the want of it.

Of the snfluence of climate, the diseases named kumree and
bursatee, common in the East, afford well-known examples.

Food and water—The solid and liquid ingesta are fertile
sources of disease—1s¢, by being insufficient or ill-proportioned
in quality ; 2d, by being deficient or excessive in quantity.

Unsuitability of food, either in consequence of a deficiency,
over-abundance, or improper combination of nutritive con-
stituents, is a very frequent cause of disease. This has been
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well shown in the experiments of Majendie and others. Dogs,
geese, donkeys, and other animals, when fed entirely on sugar,
gum, starch, oil, or butter, died with symptoms of starvation,
almost as soon as if they had been kept without food. - Even bread,
when too fine, is insufficient nourishment. A dog fed on pure
white bread lived only fifty days, whereas another fed with the
coarsest brown bread was well nourished, and seemed capable of
living for an indefinite period. Again, according to the researches
of a Commission of the French Institute,animals fed on pure fibrin
or albumen died of starvation, almost as soon as if not fed at all

Experiments have proved that in order to support health and
strength it is essential that, in addition to water, food contain at
least three classes of constituents, namely—(1s¢.) Nitrogenous, to
nourish muscular and other albuminoid tissues: (2d.) Hydro-
carbons, which supply materials that undergo combustion in the
body, and assist in the maintenance of animal heat and in the
assimilation of the nitrogenous compounds; and (34.) Salines,
to supply materials for the building up of the solid structures of
the body, maintaining them in health, and assisting in the pro-
cesses of assimilation and elimination, conveying new materials
into the system and removing old ones out of it. If these various
constituents are deficient, absent, or present in undue quantities,
health cannot be maintained, and common experience has taught
that all animals are kept in the best health when fed on a mixed
diet. And as types of all proper food we have two examples.
(1s) Milk offers us the best example, as it contains casein—
nitrogenous, oil and sugar—hydrocarbons, water and salts.
Hence young animals thrive best, and are maintained in health
by the food which nature has provided for them. (2d.) Grass
may also be adduced as a food containing exclusively all the
ingredients required for the support of animal life.

As examples of the bad effects of food good in itself, but ill-
proportioned in quality, we may adduce those diseases, namely,
fatty degeneration of the liver and anwmia, so commonly met
with in sheep too exclusively fed on turnips. During good
seasons, when the turnips are firm, well-grown, and healthy, they
tend to overload the system with saccharine matter, and to induce
a degenerative change in the liver, which renders it of a palish
yellow colour, friable, and incapable of performing its functions.
This condition may be associated with fatness: indeed sheep
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so affected begin to die when almost fit for the butcher, and
the best plan, when they thus begin to full off, is to make the
remainder of the flock so fed into mutton as soon as possible.

During wet seasons, turnips, although apparently fully grown,
may contain but little nourishment, but are loaded with watery
particles. Animals then have to consume large quantities to
maintain life, and in consequence the digestive powers become
weakened ; debility, anemia, and death are the results.

Now if the stockowner bear in mind that the fodder with
which he is supplying his animals does not contain the essential
constituents of sound food, he will avoid his losses by supple-
menting turnips with cake, corn, and particularly with some
long food, as it must be borne in mind that all ruminants thrive
best upon food requiring to be remasticated. The horse also,
though not a ruminating animal, does not thrive except on food,
some of which at least is coarse, and requiring much mastication ;
and the bad effects of feeding the horse on a diet easily swallowed
are seen when it is fed on cooked food or on bran mashes
exclusively. I have seen cases of fatal impaction and of
rupture of the stomach caused by feeding on bran alone; and
my experience points to numbers of instances where severe
indigestion, with colicky pains, and feetor of the breath, have been
induced when coarse food has been withheld from horses suffering
perhaps from a sore throat or other disease.

But whilst hay or straw, which may be called the coarser
articles of diet, are necessary, alone they are insufficient to main-
tain an animal in robust health, as the indigestibility of the
quantities necessarily ingested becomes a source of disease, indi-
gestion, broken wind, languor and debility, or lead to such a
condition of the system as to predispose it to succumb to the
influences of epizootics.

In addition to being insufficient or ill-proportioned, food may
be bad in quality, as in rainy seasons, where the vegetation is
too watery in its nature, its nutritive constituents washed out
as it were; or damaged by mould, or other causes in operation
and extending over districts and even countries. What is more
common after a bad harvest, hay or corn, than to see scores of
horses affected with the disease termed diabetes insipidis,
induced by some as yet unknown agent developed in the food
by the operation of wet, heating, and fermentation, or all of these
operations combined.
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Again, it is found that wheat and rye are affected with ergot,
and oats with a fungus growth, eminently fatal in its action on
the animal body; and that all kinds of forage by becoming rusty
acquire urhealthy properties, infected with cryptogamic plants
belonging to Uredo or Puccinia species, or mouldy—blue-mould
—when attacked by the Mucor mucedo.—(See FLEMING’S Sanilary
Scierce and Police on this point.)

Of the bad effects of grass in rainy seasons, when it is loaded
with watery particles, numerous instances of tympanitis,diarrhcea,
and dysentery of a fatal nature, particularly among sheep, are
witnessed during wet years.

Bat if the season be too dry, forage becomes hard, innutritious,

and indigestible from want of moisture as one of its consti-
tuents ; causing constipation, impactions, with their attendant
conditions of the body, unthriftiness and debility, leading
on to anzmia, and even death. In young cattle particularly,
this condition of the pastures, at first giving rise to indigestion,
induces, if long continued, a mal-condition of the osseous system,
whereby the bones become fragile or brittle, with stiffness of
the joints and liability to spontaneous fractures. In some parts
of Scotland a similar condition of the skeleton is brought about
by feeding young cattle on turnips grown on land highly dressed
with the phosphates, and urinary calculi are not uncommon in
animals highly fed on turnips and cake.

Food may be excessive or deficient in quantity. The more
common effects of food partaken of in excessive quantities are
colics, enteritis, impactions, and ruptures. As a rule, we find
that animals partake of food in quantities sufficient to satisfy
appetite and maintain health ; but there are exceptions to this,
and we find some, particularly horses, habitually greedy in their
desire for food, eating voraciously, hurriedly, and masticating
imperfectly. Others again are voracious from accidental long
fasting, and the evil consequences of this kind of feeding are a
source of great loss to the horseowner, and of great anxiety to
the veterinary surgeon, as most of the fatal cases of disease of
the digestive organs arise from this cause. To avoid such loss,
a little forethought would go a long way. If a horse be
habitually greedy, it should be made to take the edge off
its appetite by an allowance of hay before its corn, then be fed
sparingly on the latter, and the quantity which is generally
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given at once ought to be divided into two or three parts and
given at intervals ; if this be not done, colic, rupture, enteritis,
or laminitis may ensue. If a horse seem voracious from long
fasting, a similar course would often avert an attack of perhaps
a fatal disease; and at all times, if it be deemed expedient,
owing to a damaged condition of the grain, to give cooked food
—an unnatural kind of food for horses, cattle, and sheep—it
ought to be given in small quantities, and often.—(See Diseases
of the Digestive Organs, also effects of Potatoes.)

Food defective in quantity or nourishment causes debility,
wasting, cedematous legs, susceptibility to the attacks of parasites,
an@mia, dropsy, and even death.

Clusat found that in animals gradually starved to death the
temperature of the body progressively declined, and unless
maintained artificially, the animals seemed to die of cold. All
the textures, even the bones, sustained great loss of weight, but
those of the nervous system less than any others.

Sudden change of food, even if it be of good quality, is
often a cause of disease. For example, what is more common
than a sudden outbreak of disease amongst cattle, particularly
young ones, hardly kept in the winter, when first turned into
rich pastures. The same applies to sheep, and I have often
witnessed a fatal form of enteric disease amongst sheep—in one
instance extending to cattle and horses—when depastured
during early summer upon land lately drained and limed.
So great was the fatality, that the farm seemed unfit for
grazing purposes, for, after liming and draining had been
completed, the more benefit the land seemed to derive from
the cultivation and the richer the pasture, the greater the
mortality.

The influence of water.—Much prejudice exists, particularly
among horsemen, as to the use of water. In consequence of
this we find that hunters and racehorses are severely punished
before they are called upon to hunt or race, by having but a
very limited and insufficient allowance of water prior to the
performance of their task. What harm a sufficient supply of
water, partaken of several hours before the hunt or race, can
effect, is beyond my comprehension ; indeed I have found that
a hunter properly fed and watered on a hunting morning has
been enabled, provided always that it is otherwise in condition,
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to do its work with greater ease, and to last longer than animals
deprived of s0 necessary an element as water.

Water containing organic impurities, or too hard from the
over-abundance of earthy salts—that is to say, water con-
taining more than twelve degrees of hardness—is apt to induce
disease.

Burton, in First Footsleps in Africa, says, at Zeyla, a large
Somal town on the East Coast of Africa, all the pits within the
walls supply brackish or bitter water, fit only for external use,
and that is the reason why vegetables are unknown, and why
a horse, mule, or even a dog, is not to be found in the place.

Organic impurities, either suspended or in solution, and more
particularly during the hotter months of summer, are apt to
induce diarrhcea, anthrax, and putrid diseases, which may prove
fatal. Animals certainly seem to become habituated to impure
water, and sometimes prefer it to that which is clean and
wholesome, but even these are not exempt from its evil con-
sequences ; and indeed the very depravity which leads them to
prefer what is so unnatural may be looked upon as of itself a
diseased condition.

It is stated that water taken at a comparatively high
temperature for some time induces debilitating effects, disorders
the digestive apparatus, and predisposes to catarrhs of the
alimentary and respiratory passages.—(FLEMING.)

But, as a rule, however, pure water may with benefit and ad-
vantage be allowed in such quantities as the animal seems to

require, taking its condition into consideration at the time. If
it be heated or exhausted by work, water must be supplied
in moderate and repeated quantities, and not too cold, until
its thirst is assuaged, or enteritis, diseases of the skin, or
inflammation of the feet, may result. With this exception, I
repeat that water ought at all times to be freely but judiciously
allowed.

Water in the form of dew or hoar frost is believed to be a
cause of disease. It is very possible, if a very hungry animal
were to eat dew-covered grasses ravenously and quickly, that
digestive disturbances might arise; but I fail to see how food,
masticated and retained in the mouth until its temperature is
elevated almost as high as that of the body, can be inducive of
disease. Mr. Fleming tells us (Sanitary Science and Polics)

c
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that honey-dew has been supposed to cause aphthous and other
affections. “Intelligent agriculturists in Saxony have remarked
this dew as a cause of epizootics, and the shepherds take the
precaution of leaving their crook on the grass in driving home
their flocks, and examining it in the morning before driving
them out again. If they observe the dew which has gathered
on the crook to be only water, the flocks may then be allowed
to pasture; but if it resembles oil or honey, then they must
remain until the dew has evaporated.”

Geological formation and locality —Mr. Robertson, Kelso, in
his little work Hints to Stockowners, says—“ The substrata on
which soils rest, and to which in part they owe their formation,
is always an important element in determining their character,
and one which remains undisturbed in its permanence, notwith-
standing cultivation, and the improvements of modern scientific
agriculture. From an acquaintance with the nature of this for-
mation, we can in many cases predict what will be the character
of the stock bred and reared on such lands, as also the dis-
eases to which they are more particularly liable, or from which
they are exempt. For example, it is a fact well known to the
majority of our sheep-breeders, that on certain soils, chiefly those
resting on the igneous rocks, sheep are liable to suffer from a
form of abdominal consumption, known as pining, and that no
system of treatment is so efficacious as their removal to soils
resting on the sandstone formation. There are also diseases
of particular structures of the animal body, as the bones and
nervous system—enzoolic—that is, confined to circumscribed
districts of country, which seem to owe their origin to the redun-
dancy or absence in the soil, and materials grown thereon, of
certain organic or inorganic materials. These diseases are always
difficult of prevention, when only methods of cultivation, or
systems of folding the animals on these lands, are adopted.
They would require to have access to those situations known to
be dangerous only at particular periods, and to have what food
is given them from such soils supplemented by others of a very
different nature.”

In several parts of Scotland, it is well known that stock suffer
to an enormous extent in certain pastures during spring, or until
the appearance of the white clover. It is difficult to account
for this, unless by the supposition that, owing to the geological
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formation of such districts, the grasses, no matter how abundant
they might be in quantity, are defective in some constituents, and
calculated rather to induce disease than support life, until such
grasses have attained a certain age, coincident with the period of
the blossoming of the white clover.

In soils deficient in certain mineral constituents, the plants
grown thereon will also be deficient in those, if not artificially
supplied ; as, for example, as stated by Mr. Fleming, there is no
phosphate of lime in the soil of the alluvial tracts on the banks
of the Rhine. 'What is necessary for the growths of plants is
derived from the atmosphere, which supplies no less than 400
grammes to each hectare, according to Burrell, and which is depo-
sited by the rain. In dry years, however, this supply fails, and
the plants are then deficient in this most essential ingredient.
The consequence is, that the creatures which consume these plants
suffer more or less, and this is now recognised as one of the causes
of that special affection of the bones of animals in those regions
which has received the name of Osteoclasty.

It is well known in Scotland that certain nervous diseases,
more particularly that known as “louping-ill” in lambs, arve
only witnessed in certain localities,—very often the breadth
of a river being sufficient to separate the unhealthy from the
Lealthy groand. Many sheep-farmers and shepherds have long
believed, what is now demonstrated to be the case, that “louping-
ill ” is only seen upon land infested with ticks, and that ticks
are the cause of the disease; while it is possible to have land
infested with ticks, and yet have the sheep free from louping-
ill, as all ticks do not seem to contain disease germs, and it is
clearly proved that louping-ill is not seen where ticks are
al-sent.—(See “ Louping-TIL”)

The influence of marshes and undrained lands in predisposing
to and exciting disease is well known, and need but be merely
referred to here. Such diseases as rheumatism, dysentery, and
typhoid diseases in animals, and intermittent fevers in man,
are traced to the influences—malarial—of such lands. It is now
demonstrated that anthrax diseases are due to a specific germ,
the Bacillus anthracis, and that they cannot be developed except
by the introduction of the germs into the animal body. The
subject will be discussed hereafter: at the present, I have only
to state that moist lands have a great influence on the develop-
ment of anthrax, and that since this country has been to a

1
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great extent drained, at least one form of anthrax, namely,
gloss-anthrax or blain, has disappeared. Again, rot in sheep,
as well as other parasitic diseases, prevail to a much greater
extent on damp than on dry soils, and the influence of a wet
season, even on dry and well-drained soils, induces the develop-
ment of many diseases, amongst which the grouse disease
may be cited.

Imperfect ventilation, to which may be added defective drainage,
is a fertile cause of disease ; indeed it may be stated that defective
ventilation is a source of greater loss to owners of horses than
all other causes of disease combined, particularly in large towns.
A deficiency of oxygen, excess of carbonic acid, and a scanty
supply of fresh air, stint the vital processes, and the gradual
accumulation of the ammoniacal products of the decomposition
of excrementitious matters by which animals are surrounded, are
almost certain execitants to diseases, particularly those of the
respiratory organs ; and when disease is once excited by such
causes, a recovery becomes almost an impossibility until the
sufferer is removed from their influence. It will be pointed
out hereafter that in the treatment of lung inflammation, pure
air is an absolute necessity; and if we bear in mind that impure
air is often a cause of this inflammation, can we wonder at the
fatality of diseases when animals suffering from such a disease
are kept under the very influences which have induced its
development ? Let the owners of thorough-bred stock, who have
lately suffered serious losses, reflect that, no matter how skilful
the treatment of such animals might be, it is futile so long as
the operation of causes is not taken into account.

In large horse establishments scarcely a fresh animal arrives
which is not shortly laid prostrate, not so much by change of
locality and food, as by the direct influence of a contaminated
atmosphere. After a time, however, even the horse may become
habituated to some extent, and present all the signs of health;
but if an epizootic influence at any time prevail, an animal so
circumstanced is always the first and the most seriously to
suffer.

With regard to the drainage of stables, I am of opinion that
within the buildings they should be on the surface, and that the
grating leading to a necessary underground drain should be some
feet upon the outside of the stable walls. Where drainage is
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bad, disease is apt to assume a pyemic character, and an
ordinary inflammation may lead to the formation of multiple
abscesses, purnlent infiltrations, or even gangrene.

W ork—over-exertion—Dby its debilitating effects, tends to in-
duce disease: for example, we have congestion and apoplexy
of the lungs, as well as laminitis, myositis, and spasm of the
diaphragm, from severe exertion, especially when a horse is
not in condition; and from the more continued over-work, as
seen in cart-horses, stiffness of the joints and back, unthriftiness,
a tendency to and actual development of diabetes, and its
sequela, farcy and glanders.

Exercise is beneficial to all animals, but when in degree or
continuance it exceeds what the strength can bear or rest
can recruit, the animal functions are exhausted and lose their
balance, muscular tone is iinpaired, nervous excitability takes
the place of strength, the circulation fails, congestions ensue,
the blood is not properly purified, and the various organs are
on the brink of disease, Hence it is that animals which do
not actually become diseased from over-exertion are more
prone to succumb to the influence of any epizootic that might
prevail at the time.

Want of exercise is a frequent cause of disease; the muscular
system, and with it the circulation of the blood, is the first to
suffer, the movements become sluggish, sweats break out upon
the least exertion, there is want of condition, in horse phrase,
swelled legs, grease ; the respiration being but little exercised,
the task of decarbonizing the blood falls upon the liver, hence
the accumulation of fat and the occurrence of derangements of
that organ.

Heat and cold are very prevalent causes, and act as follows:—
Heat relaxes the whole system ; under its influence the muscles,
and with them the heart and arteries, lose power and tone,
perspiration becomes profuse, the internal organs especially are
too much stimulated by blood which has lost more than usual
of its water, and less of its hydrocarbon. You will often find
that upon the sudden accession of hot weather horses suffer
greatly from congestive diseases. In May and June 1867 this
was the case in Bradford. The weather had been cold, but very
suddenly it became hot, and immediately numerous cases of
congestive hepatitis occurred ; in other seasons we had to contend
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with congestive pneumonia.  Cold again acts as a sedative and
debilitant if long continued or severe ; it weakens the circulation,
especially that of the surface of the body, causes internal con-
gestions, and directly lowers all the vital energies; and the
most fatal cases of pleurisy and pneumonia are observed to
prevail during and towards the close of severe winters. A
temporary application of cold to the healthy animal is followed
by a favourable and invigorating reaction, but when long con-
tinued its effects are most injurious.



CHAPTER III
PATHOLOGY—continued.

THE MORBID PHENOMENA—SYMPTOMS AND SIGNS OF
DISEASE—SEMIOLOGY.

“For my own part” (says Watson), “ if I were called to define
a symptom, I should say, * Every thing or circumstance happening
in the body of a sick person, and capable of being perceived by
himself or others, which can be made to assist our judgment
concerning the seat or nature of his disease, its probable course
and termination, or its proper treatment.” Every such thing or
circumstance is a sympbom.”

Symptoms are signs of disease, but it is only by mental effort
and experience that the practitioner is able to convert symptoms
into signs. The idea associated with symptom is much more
vague than that which is connected with sign. Some writers
have endeavoured to restrict the word symptom to the pheno-
mena depending on vital properties, whilst those phenomena of
disease which are more directly physical are by them called
signs. Again, some restrict the term symptom to the pheno-
mena manifested by present disease only; but this is contrary
to the custom by which we speak of precursory and consecutive
symptoms. Symptoms of disease are obvious to all persons
alike: for example, the manifestation of pain, the symptoms in
an animal suffering from enteritis, are plainly seen by all the sur-
rounding attendants, but it is only the skilled and experienced
veterinarian who can detect the expression, the condition of the
pulse, &c., the signs by which this malady is diagnosed or
distinguished from a mere colic. “Symptoms may be con-
sidered as resembling so many words. 'When taken separately, or
when put together at random, the words have no force or signifi-
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cation. Arrange them in due order, reduce them into a sentence,
and they convey a meaning. The sentence is a sign or expression
of something which is thus revealed. Symptoms becowne signs
when their import can be interpreted.”—(Sir THos. WATSON.)

According to the arrangement of Reynolds, symptoms are to
be considered as parts of a disease, for he says—“ So long as
disease was regarded as some material put into, added to, or
engrafted upon the body, the words symptom or sign described
the means by which we might recognise the presence of such a
material ; but when we define disease as being the sum of
changes in function and structure presented by the living being,
the words symptom and sign describe only those parts of the
disease which are appreciable to the observer’s senses. We call
a disease by a particular name, which may express its primary
or most important fact, but we cannot separate this one fact from
others, as exhibited by the symptoms, but must regard them as
integral parts of the malady. Thus the different phenomena
of pneumonia, the cough, lung-sounds, respirations, &c., are as
much parts of the disease as are the structural changes in the
lung. We cannot imagine the existence of symptoms without
disease, and vice versa.” I must, however, differ from the above-
named writer, as I am strongly convinced that when symptoms
are thus arranged they are apt to be therapeutically looked upon
with too much significance, and thus induce the practitioner to
pursue a course of treatment more calculated to modify them
than to remove their causes.

Symptoms are local or general, according to whether they are
confined to the diseased part, or affect, more or less, the whole
system ; sdiopathic, when directly proceeding from the disease;
sympathelic or sccondary, when arising from those produced by
the primary disease, or from secondary disorder; premonitory
or precursory, when they precede the full development of discase,
generally resulting trom the first operation of its cause, such as
signs precursory to an inflammation; commemorative, when
developed in the previous history of the disease. Again,
symptoms and signs are further divided into diagnostic, prog-
nostic, and therapeutic, when they are specially applicable to
the distinction, the determination of the event, and the sug-
gestion of the treatment of the disease ; into objective, when they
present themselves to the scrutiny of the practitioner ; and these
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are again divided into the active or dynamical, when they are
only discoverable by motion or manipulation, and the passive or
satical, when they are obvious without such action; positive,
when they consist of phenomena actually present, and negative,
when they consist in the absence of phenomena. Diagnostic
symptoms are those symptoms which point out the distinction
of one disease from another, and the art of diagnosis is that by
which the practitioner is enabled to arrange symptoms into signs
of disease. A symptom or a set of symptoms which are peculiar
to any particular disease, are said to furnish pathognomonic signs
of such disease, and are called pathognomonic or pathognostic.
A simple symptom is rarely pathognomonic, but two or three
conjointly often are so. For example, a discharge is seen to
issue from a horse’s nose. This is a symptom. It may, however,
be due to a catarrhal inflammation, to disease of the teeth, or
of the bones of the face; to an affection of the lungs, to a col-
lection of pus in the guttural pouches or facial sinuses, or to
glanders. The discharge is so far a sign, that it indicates the
formation of pus. If we discover, on examination, that the dis-
charge is associated with ulceration of the Schneiderian membrane,
with enlargement of the submaxillary ]Jymphatic glands, and more
especially if the discharge itself is of a glutinous consistence
and starchy appearance, we conclude that it is due to glanders.
Taken collectively, these symptoms constitute a diagnostic sign
of glanders, and are said to form the pathognomonic symptoms.

The interpretation of symptoms requires the closest observa-
tion, and in many instances repeated examinations of the
patient; for the veterinarian is never assisted by what are
termed in human medical practice the subjective signs of disease,
namely, the sensations felt and described by the patient himself.
In veterinary practice all signs and symptoms are objective,
and each sign or group of signs has to be duly considered,
compared one with another, and each with all; so that a close
observation is essentially necessary before a due and proper
conclusion can be arrived at and an opinion pronounced. 1t is
by comparing at intervals the various modifications and altera-
tions which occur in the signs and symptoms of disease, that we
are enabled to prognosticate the nature of its termination, or, in
other words, to make our prognosis.



CHAPTER 1V.
PATHOLOGY—continued.
GENERAL SYMPTOMS OF DISEASE

THE VISIBLE MUCOUS MEMBRANES.

THE general appearance of the visible mucous membranes
is of great assistance to the veterinarian in the diagnosis of
disease. The natural colour of the Schneiderian membrane and
conjunctiva is a palish red, or carnation ; any appreciable devia-
tion from this is indicative of some disorder. Increased vascul-
arity and heightened colour—floridity—are indicative generally
of disturbance and over-excitement of the circulatory system.
It does not follow of necessity that disease is present, as
the same condition of the membranes is brought about by
severe exercise; in fact, any cause of excitement may produce
increased redness and vascularity of the visible mucous mem-
branes. This condition is not usually apparent in the tongue
and mouth, for the epithelium, more particularly on the tongue,
is sufficiently thick to obecure any increased vascularity.

The appearance of the mouth, however, is occasionally of great
iinportance, redness of it being indicative of an irritable and
congested condition of the digestive organs generally ; vesication,
of sporadic or epizootic eczema ; a peculiar yellowish or salmon
colour, with desquamation of its epitheliuin, more particularly
in the neighbourhood of the incisor teeth and within the lips,
of rinderpest; whilst sudden pallor of the mouth and tongue,
with coldness, is symptomatic of approaching death from hs&morr-
hage. The appearance of petechial spots on the visible mucous
membrane denotes a depraved condition of the blood, as in pur-
pura. Yellowness of these membranes indicates disease of the
liver; lividily, a carbonized or non-oxygenated condition of the
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blood, as in bronchitis and pulmonary congestion; a slate-coloured
appearance, a condition of the blood due to the poison of glanders,
or a state of the system predisposing to that disease; rusty
colour, some forms of epizootic diseases; pink, or pink-eye,
epizootic cellulitis; pallidity, anemia and general debility, or, if
occurring suddenly, heemorrhage. Mere fulness of the capil-
laries of these membranes, with increased redness, is not always
dependent on an increased circulation, for in many diseases,

where the powers of the circulatory organs are much diminished,

- the colour and vascularity may be greatly augmented. In several

cases, where death was approaching from a degenerate condition
of the structure of the heart, I have noticed that the visible mem-
branes became very greatly congested, and their colour increased;
but the shading of the colour has been different to that seen
in inflammatory diseases; the circulation in the vessels has been
sluggish; the power of the heart—uis d tergo—has been insufficient
to propel the blood through the minute capillaries; hence the
congestion. The purplish line mentioned by some writers as being
indicative, when not dependent upon an altered condition of the
blood, of debility, has not been present in these cases; indeed the
difference, except in the shading of the colour, from the appear-
ance in many inflammatory diseases has been very slight; whilst
the state of the heart itself has been recognised by violent pal-
pitations, great irregularity of its action, and almost impercepti-
bility of the pulse at the jaw and arm. A foul appearance of
the mouth and tongue, so yaluable an aid to diagnosis in human
medical practice, is rarely observable in the horse and ox, but
is commonly seen in the dog. However, in some forms of dys-
pepsia, a slightly foul and soapy condition of the buccal membrane
is seen even in the horse and ox, with an acid condition of the
salivary secretions, which smell sour and even feetid. Dryness
of the mouth is often indicative of inflammatory diseases, more
particularly those affecting the organs of digestion. A moist
state of the mouth, from excessive secretion of saliva, is symp-
tomatic of disease of the teeth, of catarrhal disease, tetanus, or of
the presence of a foreign body, such as a pin or thorn, in some
of the oral structures.
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SYMPTOMS FURNISHED BY THE CONDITION OF THE SURFACE OF
THE BODY AND EXTREMITIES.

In a state of health, if the animal is dry and not exposed to
extremes of temperature, the surface of the body and the ex-
tremities present a warm genial sensation to the touch of the
observer, but the variations of temperature in disease are great
and important. In severe inflammatory diseases, the legs, ears,
and general surface of the body may be cold ; the legs and ears
presenting a sensation, when handled, of being what is termed
“deathly cold.” This symptom, if continuous, indicates grave
diseases or important lesions; and if, in addition to the coldness
of the legs and ears, there be perspiration over the body, or
what is termed a cold sweat, the life of the animal is in great
jeopardy.

In milder diseases, and those which run through their course
slowly, such as many epizootics, peculiar alternationsin the tem-
perature of the surface and extremities are generally witnessed :
thus one leg may be cold while the other three are warm, or
three legs may be cold and one warm, one ear cold and the
other warm, &c. &c. This eccentricity is often increased by
the warm and the cold condition becoming more or less
suddenly changed in situation ; the leg which was warm in the
morning may be found cold in the evening, the cold leg or legs
being warm.

The signs furnished by these alternations are indicative of
a depressed and erratic nervous force, and of a tendency to
metastatic congestions.

A dry, scurfy appearance of the skin is often a symptom of
indigestion, and of tha presence of oxalic acid salts in the blood ;
and what is called * hide-bound,” a condition where the skin
seems to have lost its pliability and softness, is a symptom of a
general state of mal-nutrition, arising from indigestion, improper
food, worms in the intestinal canal, or a want of proper exercise,
&c. A staring coat often accompanies the above described con-
ditions,—very often a staring coat is the only symptom of ill
health. Whenever an animal is seen disposed to shiver, with
staring of the coat, upon exposure to moderate cold, or where
this tendency exists in an animal whilst not so exposed, in all
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probability such an one is bordering on disease. A persistently
staring coat, without any other symptom of disease, often in-
dicates the incubative stage of glanders or farcy, and recurrent
rigors are generally the fore-runners of strangles or other sup-
purative diseases. The premonitory stage of lymphangitis is
marked by a fit of rigor or shivering, and in one case which
came under my notice, acute glanders was ushered in by a con- .
tinuous shivering fit of three days’ duration.

THE PULSE.

The pulse is the beating of the arteries, and is usually felt at
the jaw—the submaxillary artery, or on the inner side of the
arm—the brachial artery. In the cow, whilst recumbent, the
pulse may be very distinctly felt on the posterior part of the
fore fetlock, and in the dog it is best felt at the femoral, on the
inner surface of the thigh.

The pulsations felt by the finger are principally due to the
fact that the artery expands during the contraction of the heart,
and returns to its previous condition during the relaxation of
that organ.

The arterial movements, as indicated by the sphygmograph,
coustituting the pulse, are described as follows by Dr. Burdon
Sanderson :—

“1. At the moment that the heart begins to contract, a vibratory
movement of the blood contained in the aorta is produced, in
which the molecules of liquid are projected forwards in the axis
of the vessel. A similar vibratory movement occurs the
moment the ventricles cease to contract. These two move-
ments differ only in this respect, that in the former the
primary shock is directed towards the periphery, in the latter
towards the heart.

“ 2. Each of these movements is propagated in the direction of
the stream at a rate of about ninety feet per minute,—the one
expressing itself at the radial artery by a sudden expansion of
the arterial tube, the other by a sudden collapse.

“3. The exact moment at which each movement occurs is
indicated by the sphygmograph,—the former by a sudden vertical
ascent of the lever, the latter by a descent. In either case the
primary movement is followed by a succession of smaller move-
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ments in alternately opposite directions. By measuring the
time which intervenes between the first and second vibrations,
the exact duration of the systole of the heart may be ascertained,
for the one occurs at the instant that the ventricle hardens in
contraction, the other at the instant that the aortic valve be-
comes tense in closing.

“4. Both movements manifest themselves with much greater
distinctness in some cases than in others. In this difference
it seems probable that the respective valves have much to do,
and that the systolic vibration i3 produced by the sudden
tightening of the mitral valve, just as the diastolic vibration is
due to the sudden tightening of the aortic valve. The precise
physical conditions on which the degree of vibration depends,
have not as yet been ascertained, but observation points to the
conclusion that the intensity of the systolic vibration is greatest
when the arterial pressure is lowest at the close of the diastolic
period.

“5. From the moment that the ventricles begin to contract,
the fulness of the arterial system, and consequently the arterial
pressure, rapidly increases. As, however, the arteries at first
yield readily to the tide of blood, the tension does not attain
its maximum until some time after the hardening of the
ventricles in contraction. The duration of the interval between
the one event and the other—that is, between the closure of the
mitral valve and the moment of highest pressure in the radial
artery—varies. It is longest when the arterial system is full ;
shortest when it is comparatively empty. Hence the measure-
ment of this interval comes to be of considerable importance.

“ 6. From the moment that the artery attains its greatest dis-
tension, it begins to collapse; the form of that part of the
sphygmographic tracing which corresponds to the period of
relaxation is, as has been recently pointed out by Dr. Rivers,
parabolic. In the normal pulse the parabolic form is not easily
distinguished, the line of descent being nearly rectilinear; but
in all those pulses in which the collapse is rapid, it is very
obvious, and most of all in what has been called the mono-
crotous—single—form, which corresponds to the thready pulse
of authors.

“ 7. In certain conditions of the circulation, the radial artery,
iminediately after the distension produced by the contraction of
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the left ventricle, suddenly collapses, and then as suddenly ex-
pands again, the second expansion being sometimes nearly equal
in intensity to the first. This constitutes dicrotism.”*—(Dr.
BerDOR SANDERSON'S Handbook of the Sphygmograph, to which
the reader is referred for further information.)

I have already stated that the pulse is the beating of the
arteries. In each pulsation as felt by the hand the arteries are
slightly expanded, distended, and elongated by the wave of
blood ; sometimes they are laterally displaced, and then return
to their original position, after which there is a short period of
rest—the interval.

It seems probable that when the heart contracts of itself, it
does so gradually and peristaltically, its constituent fibres being
brought successively into action; and that, in so far as the
movement is deprived of its automatic character by the influence
of stimuli acting through the spinal cord, it becomes sudden and
instantaneous.—(See on this point Dr. BURDON SANDERSON, or Dr.
BeLL PETTIGREW’S Paper on the Physiology of the Circulation, in
Lancet,1872)) The influences concerned in the production of the
pulse are those of the heart, the arteries, and the blood. The
heart gives the impulse by which the expanding wave of blood

is carried onward, after which the artery contracts in virtue of
the elasticity of the yellow fibrous tissue which enters into the
composition of its middle coat, or by its additional muscular force.

In health there is a nearly uniforn relation between the
frequency of the pulse and of the respiratory movements; the
proportions being, as nearly as possible, one respiratory move-
ment to three or four pulsations. Thus the pulse of the healthy
horse beats about forty times per minute; the respirations are
from twelve to fifteen in the same time. In the cow the same
relationship does not exist, even in health, between the pulse
and respiratory movements; for during rumination it may be
observed that the pulse is seventy to eighty a minute, and the
respirations not more than ten. Indeed the pulse of the cow in
a state of confinement, in so far as regards the number of its
beats, cannot be depended upon in the diagnosis of disease ; the
states of pregnancy and obesity, the effects of artificial food, and
of the activity of the lactiferous glands, as well as the excite-
ment caused by the act of rumination, generally produce such

3 Double pulse.
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an impression upon the nervous system as to cause the action
of the heart to be much increased, such increase being entirely
consistent with a state of perfect health in an animal so cir-
cumstanced.

The relation between the pulse and respiratory movements,
with the exception above mentioned, is generally maintained
where the pulse and respirations are naturally accelerated, as
after exercise; but in disease it generally ceases to exist.
In many diseases accompanied by increased frequency of the
pulse, the acceleration of the respiratory movements bears
no comparison to the increased number of the pulsations, and in
njany other cases the respiration may be very rapid without a
proportionate increase in the number of the pulsations; in some
instances the pulse may actually fall below its normal standard,
whilst the respirations are increased.

The natural pulse of the horse beats about forty times a minute,
that of the cow about from forty to fifty, with the exceptions
already mentioned, and the pulse of the dog ranges from eighty
to one hundred, depending upon the size and breed of the animal,
and the pulse of the sheep from seventy to eighty.

The frequency of the pulsations, and the regularity and
irregularity of their succession, depends upon the heart, and the
pulse at the jaw and arm, when it can be felt, always corre-
sponds to the contraction (systolce) of the ventricles, allowance
being made for the very slight interval that must elapse befcre
the wave of blood reaches these parts. To the heart’s action
must also be referred most of the healthy conditions as well as
many of the peculiarities in disease; but the vital condition of
the arterial system is not without its influence on the character
of the pulse.

The arteries are gifted with a certain amount of vital contrac-
tility or tone, given to them by their muscular coat, upon which
their healthy firmness depends; without this tone they become
relaxed and flaccid, yielding readily to the force of the wave of
blood, and but slowly recovering their calibre when the expand-
ing wave has passed onwards. It is evident that, in this con-
dition of the vessels, a portion of the impulse of the heart,
which is expended in dilating the arteries, is not restored to the
blood by the contraction of their coats; the impulse being thus
gradually diminished as the arterial wave proceeds on its course,
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the pulse becomes weak, and is not in such instances to be
considered a proper indication of the cardiac contraction. The
contraction may be strong while the pulse is comparatively
feeble. As a rule, however, except in valvular incompetency or
muscular degeneration of the heart, there is a general correspon-
dence between the cardiac and arterial pulsations, which renders
the one a tolerably correct measure of the other. The quantity of
blood also has undoubtedly some influence on the character of the
pulse. When it is deficient, the pulse is likely to be smaller than
natural. This is not an absolute rule, for in animals which may
be considered to be in a plethoric condition the pulse is some-
times comparatively small. A modification of the quality of the
blood affects the pulse,and this is most especially exemplified in
cases of blood disease, such as h@mo-albumenuria and purpura
hemorrhagica, where it is frequently found that the pulse is
“ double,” “fluttering,” or “ trembling.”

The varieties of the pulse which are described by authors as

being recognisable by the touch are—

(1.) As regards the number of pulsations within a given time,
the pulse is said to be frequent or infrequent,—pulsus
Jrequens, pulsus rarus.

(2) As regards the time which seems to be occupied by each
beat, the pulse is said to be quick or slow,—pulsus celer,
pulsus tardus.

(3.) Asregards the dilatability of the artery in length and
breadth, the pulse is said to be large or small,—pulsus
magnus, pulsus parvus.

(4.) As regards the compressibility of the artery, the pulseis
said to be hard or soft,—pulsus durus, pulsus mollis.t

THE SYMPTOMS AFFORDED BY THE PULSE.

The frequent pulse—pulsus frequens—Frequency of the pulse,
or its number in a given time, varies slightly within the limits
of health in animals of the same breed and similar conformation,
and more so in animals of different breeds and temperaments.
If the standard in the horse be set at forty beats per minute,
it is mot at all inconsistent with health to find it differ ten
beats in two animals differing but slightly in breed and con-
figuration. Thus, one may have a pulse of thirty-five and

3 Dr. Buynox Sawpxrsox : Handbook of the Sphygmograph,
D
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the other a pulse of forty-five per minute, and both may be in a
state of most perfect health; but a difference beyond this indi-
cates some degree of excitement, or some amount of disease.

A frequent pulse—say a pulse above fifty-five per minute—if
the horse is not in an excited state, from exercise or other
accountable or natural cause, indicates a fevered condition, but
not necessarily an increased vigour of the system ; on the contrary,
a very frequent pulse is generally associated with extreme pro-
stration and debility. A certain quantity of blood is requisite
to the existence of the several parts of the body; and when the
heart is too feeble to act forcibly, it is compelled to excessive
frequency of contraction to compensate for such want of strength.
Excessive evacuations either of blood or of any of the secretions
are generally attended with frequency of the pulse.

The old belief that “bleeding lowered the action of the heart
and arteries,” is disproved by the fact that all evacuations in-
crease the number of the pulsations. I have repeatedly observed
the effects of bleeding upon a healthy animal, and found that
when from three to five quarts of blood have been withdrawn,
the pulse has increased in frequency ten to twenty beats per
minute ; when the bleeding has been pushed beyond this, say to
the extent of from seven to ten quarts, the pulsations have risen
to extreme frequency—to 100, 120, or more per minute. As the
pulse increases in frequency it becomes diminished in volume,
supporting the conclusion that a pulse is small in proportion to
its frequency.

The quick pulse—pulsus ccler—This term is made use of to
denote that condition of the circulation in which the heart
accomplishes its contraction almost instantaneously. The terms
quick and slow have been objected to by Sir Thos Watson, as
over-refinements, “simply because it was not certain what was
meant by the terms by those writers who used them,” and that
it was very doubtful whether the quality of quickness or celerity
of each pulsation could be truly appreciated by the finger. But
the terms are now revived, for the qualities which they express
are made manifest by the use of the sphygmograph, an instru-
ment by which the movements of the artery are transferred to
paper, in such a manner as to render it possible to measure their
extent and relative duration.—(See Dr. BURDON SANDERSON'S

Handbook of the Sphygmograph.)
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Quickness of the pulse differs from frequency. Quickness
refers to the time occupied by each beat of the pulse, whilst
frequency has reference to the succession of the pulsations. A
frequent pulse is that in which the number of beats is greater
than usual in a given time; a quick pulse is that in which each
beat occupies less than the usual time, though the whole number
may not be much increased. Quickness of the pulse is not
so difficult to appreciate by the touch in the larger domestic
animals as it seems to be in man, and for the reason that the
spproach to ﬁequency and quickness is normally much greater
in man than in the horse and ox. The contrast, therefore,
between abnormal quickness and the natural condition is more
manifest in the latter than in the former.

Quickness of the pulse is due to the mode in which the
ventricles contract, and always indicates irritation and little
strength ; the heart makes a quick, short contraction, which
differs much from the somewhat prolonged, and more or less
forcible, contraction of real energy and excitement. The jerking
pulse is a modification of the quick pulse, and is characterised
by a quick, forcible beat, followed by a sudden abrupt cessation.
This pulse is found in cases where the nervous irritability is
much increased, or it may be due to some deficiency in the
aortic valves.

The slow pulse—pulsus tardus—or, as it is termed by Dr.
Sanderson, the long pulse, is the reverse of the quick pulse, and
indicates a prolonged or slow contraction of the cardiac ventricles.
In inflammatory fever the pulse was formerly described as
Jrequens magnus et celer, and was said to differ from that of
plethora, which was described as magnus et tardus,—distinctions
which are not now held to be competent.

An infrequent pulse—pulsus rarus.—This kind of pulse is
often associated with slowness, and indicates disease of the brain
(compression), a disordered condition of the digestive apparatus,
and is often indicative of that condition of the system manifested
by excessive urination—polyuria. In degenerative disease of the
heart the pulse is often more infrequent than the cardiac con-
tractions, because the impulse of the heart is too feeble to be
transmitted to the arteries.

The mutual relation of the pulsations may refer to their
succession, their comparative duration, and their strength. In
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all these respects the pulse is often irregular, and the source of
the irregularity is to be found in a deranged or debilitated
action of the heart. An tntermilting pulse is that in which a
pulsation is occasionally omitted. This omission may be regular,
occurring at the end of a certain number of beats, or it may be
irregularly intermittent, and along with intermission of its beats
there may be irregularity in its tone, volume, &c. For example,
several beats may occur in rapid succession; these may Le
followed by others at long intervals, or some beats may be
strong, others weak, some quick, others prolonged; and often
several run on successively of one character, to be followed Ly
more or less of another character. Occasionally all these
irregularities, or most of them, may occur in the same subject.
They are indicative of important functional or nervous disorder,
or of organic disease of the heart. An intermitting pulse may
often be observed in horses presenting all the appearances of
perfect health; indeed, an intermitting pulse i3 very commonly
met with in the cart-horses of this city ; and, reasoning from the
frequency of indigestion, and the nature of their food, one is
forced to the conclusion that this irregularity of the heart’s
action is due to some disorder of the digestive apparatus. When
these animals are attacked by any disease, the irregularity of
the pulse frequently disappears for a time, or until the animal
is restored to its former condition of apparent health.

The volume of the pulse may be greater than usual, in which
case it is said to be large—pulsus magnus, or it may be less
than usual, when it said to be small—pulsus parvus. Largeness
or fulness of the pulse may depend upon general plethors, or a
prolonged and forcible contraction of the ventricles; to a certain
extent on relaxation of the arterial coats, and on obstruction of
the capillarics, without diminished power of the heart. It may
be associated with strength or with fecbleness of the pulsations. It
is important not to confound a full feeble pulse with a full strong
one. The feeble pulse is known by the weakness of the impulse,
and by the artery yielding to the pressure of the finger. In
pulmonary congestion of a severe character the artery is full,
and the pulsations feeble. This has been called the * oppressed
puiss of pneumonia” by veterinarians, and depends upon ex-
cessive congestion of the pulinonary vessels. A pulse of this
character is improved in tone by a moderate abstraction of blood.
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The feeble pulse, if associated with softness, the artery yield-
ing readily to the finger, indicates general or cardiac debility.
It is sometimes so weak as to give one the idea that the artery
is filled with air, hence it has been called the gaseous pulse, and
is not unfrequent in an anemic condition of the body.

The small pulse—pulsus parvus—may result from anzmia; from
congestion of some important organ, as the lungs ; from feeble con-
traction of the heart; or from great tonicity of the arterial coats.

The hard pulse—pulsus durus—hardness of the pulse, is that
property by which the artery resists compression, and results
from contraction of the muscular coat of the arterial walls, Hard-
ness of the pulse is often associated with smallness—pulsus
durus et parvus; it is then termed corded, wiry, or thready, and
this condition is often met with in the earlier stages of inflam-
matory disease, particularly during the rigor—in endocarditis,
and in dangerous inflammativns of serous membranes—and,
experimentally, the thready pulse has been produced by division
of the pneumo-gastric nerves.

Dr. Sanderson describes this pulse as follows :—*“ When the
pulse is small and hard, as during the rigor at the outset of
acute diseases, and in certain dangerous forms of carditis, the
expansion of the radial artery is sudden and of short duration;
the suddenness of the movement not depending upon the
rapidity with which the arteries empty themselves by the
capillaries, but on the violence with which the heart itself con-
tracts. In this form of pulse there is no second beat. The
explanation is clear: the difference between the arterial and-
venous pressure is so considerable, and the range of variation
in the peripheral arteries so limited, that no perceptible diastolic
retardation takes place in the capillaries, and consequently no
second expansion.” .

The hard pulse is seldom associated with largeness; the
nearest approach to the hard full pulse—pulsus magnus et durus—
is the strong full pulse of laminitis. It may, however, depend
upon hypertrophy of the left ventricle of the heart, and be pre-
sent independently of any inflammatory disease. When the
pulse is very hard, the lateral displacement of the submaxillary
artery is very apparent; it is then called by veterinarians a hard



88 PATHOLOGY,

Firm and long pulse of health.

{

lhrdamllongpd.dhypuﬁphyo(ld;venﬁich.

The soft pulse—Of this kind of pulse several varieties are
described. In the small soft pulse, towards the close of pro-
gressive exhaustive diseases, the impulse of the heart is slight,
the tension of the arteries diminished, and the volume of blood
small. In some cases of an®mia, however, or of slow action of
the heart, or of great relaxation of the arterial coats, or of these
conditions combined, there may be a soft full yet feeble pulse.
It is readily known by the feebleness of the impulse, and by the
artery yielding readily to pressure.

Soft natural pulse.

Boft frequent pulee of mild fever.

Soft frequent pulss of irritative fever.
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The double pulse—This pulse is occasionally present in
hzmo-albuminuria (red water) in cows, and in purpura in the
horse. It denotes, according to Dr. Sanderson, that condition
of the circulation in which arterial pressure is diminished, while
the venous is increased, and that the capillary current, instead of
being constant in its rate of movement, is markedly accelerated
during the diastole, and retarded during the diastolic interval.
In the undulatory double pulse of typhus, says Dr. Sanderson, the
intensity and suddenness of the second expansion appears nearly
as great as the first; the explanation being, that in this con-
dition the contractions of the heart are extremely feeble, the
arterial pressure being so low that the progressive movement of
the blood ceases entirely in the capillaries during the diastolic
interval

The strength of the pulse depends chiefly upon the force with
which the ventricles contract ; in some measure upon the tonicity
of the arteries, and upon the volume of the blood. In order to have
a strong pulse there must be vigour of impulse, steady resistance
to pressure, and a certain degree of fulness. There may be a
sharp, forcible beat; but if this is not sustained by a certain
amount of subsequent pressure, it indicates irritation rather
than energy. A very contracted pulse, however sharp the
impulse, cannot be called a strong one. A strong pulse is
considered a sign of a sthenic or vigorous state of the system.
But it is not invariably so, for hypertrophy of the heart will
give strength to the pulse, even though the general powers
of the animal be weak.

Weakness of the pulse—In order to have a weak pulse it is
essential that the impulse be slight, the tonicity of the arteries
diminished, and the volume small. In some cases, however, it
will be found, if there be a slow action of the heart, or great
relaxation of the arterial coats, that there will be a full, and at
the same time a feeble pulse. It is important not to confound
this with strength.

The venous pulse—Pulsation of the veins is often seen in
the jugulars of the ox, especially during rumination, and
seems to be quite compatible with health. 1f the head or neck
of the horse be extended, there will generally be an appearance
of a jugular pulse. This, however, arises from the beating of the

carotids, which is made visible by the parts being tensely
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drawn and pressed together. When a true venous pulse exists
independent of heart disease, it is due to the veins filling when
the ventricles of the heart contract, and the sudden closing of
the auriculo-ventricular valves. It is supposed that there is
no actual reflux of blood, but a sudden arrestment of its flow
into the right ventricle.

In some forms of heart disease the jugular pulse becomes a
diggnostic symptom.—(See Discases of the Heart.)

S8YMPTOMS CONNECTED WITH THE RESPIRATORY FUNCTIONS.

The respiratory movements may be quickened, difficult or
laborious, wheezing, roaring, stertorous, spasmodic or convulsive,
irregular, slow, thoracic or abdominal ; and be attended with
such signs as sneezing, coughing, sighing, or yawning. The
breath may be hot, as in pneumonia, fever, &c., and cool or cold,
as in cases of great prostration; feetid, as in gangrene and
abscesses of the lungs, or in nasal gleet arising from diseased
bones or teeth. The matters discharged from the air passages
are also signs of great value, as blood, pus, mucus, or & mixture
of all of them.

+ (@) Quickened breathing.—Rapidity of the respiratory move-
ments, although present in many diseases, is easily produced by
any cause which accelerates the circulation of the blood, and is
generally proportioned to the rapidity of the circulation, and
the corresponding need of change in the blood. Thus, exercise,
which accelerates the circulation and changes of the blood, also
augments the respiratory movements.

(8.) Difficulty of respiration (dyspncea) is a prominent symptom
of disease, and may depend upon various causes. In inflamma-
tion of the lungs, or pleurisy, there are many circumstances in
operation which impede the respiratory movements—as pain, or
exudation into the substance of the lungs or cavity of the chest,
which mechanically resists the entrance of air into the lungs.
Diseases of the larynx or trachea, by diminishing their calibre,
are generally associated with extreme dyspnces, and with sounds,
such as roaring or whistling, which furnish pathognomonic signs
of the seat of the disease.

Difficulty of breathing, when not accompanied by certain
sounds detectable by auscultation, if not sufficiently loud to be
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heard at a slight distance from the animal, is not, however, to be
regarded as symptomatic of disease of the respiratory organs
only, for in many acute diseases the breathing not only becomes
quickened, but laboured and difficult to an extreme degree.

Difficult breathing must always be regarded as a symptom of
importance, not only as being diagnostic of certain diseases, but
a3 indicating grave alterations in the condition of the blood or
in the functions of the nervous system. Diseases are also
serionsly aggravated, and a tendency to a fatal termination,
owing to the non-oxidation of the blood, is augmented by difficult
breathing. ’

(c) Stcrtorous breathing (Snoring).—This arises from a relaxed
state of the velum palati, and is 2 symptom of brain disease. So
long as the respiratory movements are strong and frequent, it
does not indicate immediate danger, but when the respiratory
powers are impaired, the movements slow—that of inspiration
delayed, and then performed with a sudden noise and a jerking
effort, and the susceptibility to outward impressions diminished
—stertorous breathing is a symptom of the near approach of
death. Snoring, so common an accomplishment in the human
being during sleep, is but rarely so in the lower animals.

(d.) Abdominal breathing, or respiratory movements performed
with the ribs fixed as much a3 possible, owing to pain or
mechanical obstruction in the chest, is a symptom of pleunsy,
hydro-thorax, and pleurodyma.

(¢.) Thoragic breathing is that in which the abdominal
muscles are prevented from participating to their natural extent
in the performance of the respiratory movements. This condi-
tion is dependent upon abdominal tumours of great magnitude,
ascites, tympanitis, or acute abdominal—peritoneal—pain.

(/') Irregular breathing is that condition where there is a want
of harmonious correspondence between the inspiratory and
expiratory movements, and is seen in the disease which is com-
monly known as “ broken wind.” The inspiratory movement in
this affection is performed quickly and with & jerky effort, whilst
the expiratory is performed slowly and with a double action,
more particularly of the abdominal muscles. Irregular breath-
ing often becomes spasmodic or convulsive during the paroxysms
of the disease.—(See Broken Wind.)

Of the phenomena and sounds which attend the respiratory
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functions besides those already mentioned, the act of coughing
and the varieties of cough demand our careful attention.

A cough is a violent spasmodic action, and the sound is pro-
duced by a sudden and forcible expiration, preceded by a tirm
closure of the glottis; and is for the most part an involuntary
effort to remove some source of irritation from the lungs, trachea,
or larynx.

The varieties of cough which are met with in veterinary
practice are denominated moist, dry, short, hacking, violent,
spasmodic, the broken-winded cough, and the cough of the roarer.

The moist cough attends cattarrh, bronchitis, and other diseases
where the secretion of the mucous follicles of the air passages is
increased.

The dry cough indicates & non-secretory condition of the air
passages, and is usually present during the early stages of
catarrhal affections. In pleurisy the dry cough remains through-
out the disease ; it is also painful, short, and hacking, from the
pain which the forcible expiratory movement causes the animal
to feel. The dry cough has several modifications from that of
broken wind, where it is a miserable apology for a cough, to the
loud paroxysmal cough, caused by the irritation of teething, and
which may be properly named the dental cough, and the hollow,
sepulchral cough of the roarer. Cough does not always arise
from direct irritation of the air passages, luugs, or pleura, for we
often find an animal coughs when suffering from indigestion,
worms in the intestinal canal, diseases of the liver, &. Theee
sympathetic coughs are always characterised by drynees.

THE S8YMPTOMS AFFORDED BY THE SECRETIONS.

The secretions may be either diminished, ircreased, or perverted.
In the early stages of inflammatory disease of a secretory organ,
it secretory function becomes diminished. Thus, in the first
stages of pleurisy the surfaces of the serous membrane are dry
and rub against each other, producing the “friction sound;” but
as the disease advances some of the natural fluid secretion of
the membrane, along with a quantity of inflammatory products
in a fluid state, is thrown out, and the surface, which was dry,
becomes unnaturally moist. The same changes occur when a
mucous membrane or a gland is inflamed. In the febrile state
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there is occasionally a diminution of all the secretions, but this
can only continue for a short time, as some-particular organ, the
bowels, kidneys, or skin, is excited to increased action by the
presence of effete materials in the blood, and its secretion thus
increased, while those of the rest are diminished. General
increase of the secretions is scarcely possible, and much more
frequently the increase, like the diminution, is confined to one
or more secretory organs. Excessive and exhaustive secretions
are termed eolltquative.

Perversion of the secretory functions is characterised by an
alteraticn in the character of the secreted materials. The pro-
ducts of secretion are sometimes wholly changed in character
from those of the same organ in health, becoming excessively
imitant, and yielding evidence to chemical re-agents of the
presence of new constituents. In some instances, again, one
secretory organ will perform the function of another, as when
biliary matters are excreted by the kidneys when the liver
ceases to act

SYMPTOMS BELONGING TO THE CALORIFIC FUNCTIONS.

The animal body is so constituted as to be able to bear great
extremes of heat and cold, and be yet in itself never greatly
sbove or below the mean standard of health—never greatly
above, and never much below, until vitality has ceased, or has
been so far reduced as to have surrendered the body to the
operation of surrounding influences.

The mean temperature of the body in those internal parts
which are most easily accessible—as the mouth and rectum—
may be estimated at from 99° to 102° F. In thirty-four healthy
horses, all under the same conditions, the temperature was found
to be under 101° in ten; 102-2°in one; and 101-2° to 101'8° in
twenty-one. In young animals the temperature is commonly
about 102°, but in very old ones I have seen it as low as 96°.
The external parts of the body become lowered in temperature
the farther they are removed from the centre, and are liable to
much variation from the state of the surrounding atmosphere.

The method of ascertaining the temperature of the body in the
lower animals is by introducing a properly registered thermometer
into the rectum. The practice of thus measuring the changes of
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the temperature of the animal body has now made progress in
veterinary medicine, and is considered of great importance as an
aid to diagnosis and prognosis. It has been advocated by clini-
cal teachers since 1754, when Antonius de Haen, of the Hospital
of Vienna, impressed his pupils with the necessity of attending
to the temperature of the body in disease, as measured by a ther-
mometer, instead of being judged by the hand. 1le showed that
even in the cold stage of ague, with the teeth chattering and the
body shivering, the temperature of the blood is rapidly rising,
although the pallid skin may be cooler than usual, its supply
of blood being diminished by the contraction of its vessels.

The production of animal heat is due to certain chemical and
vital changes, which are continually taking place in the body;
and consist in the absorption of oxygen by the pulmonary
capillaries, the combination of that oxygen with the carbon and
hydrogen derived from the disintegration of animal tissues, and
from certain elements of the food which have not been converted
into tissue. This combination of oxygen, or oxidation, not only
takes place in the blood, which may be looked upon as a fluid
tissue, but in the tissue cells of all parts of the body, the animal
heat being thus maintained by the natural changes which are
essential to a healthy condition.

The oxidation and natural decay of the tissues, the process by
which they are rendered fluid and fitted for absorption, has
been termed the secondary digestion, and is thus described by
Bennett :—* Growth having been effected, it is necessary that the
particles of the tissues which have fulfilled their function and
are worn out should be removed to give place to mew ones.
This constitutes the so-called secondary digestion,—that is, in the
same way that a piece of food, say flesh, is broken down,
rendered molecular and fluid, and is absorbed into the blood to
add bulk to the frame, so is our own living flesh constantly

- breaking down, rendered molecular and fluid, and absorbed into
the blood, to be finally thrown out of the system. Thus the blood
receives matter from two sources, the primary and secondary
digestions ; and is continually giving off matter in two directions,
one to build up the tissues and form the secretions, the other
to produce the excretions.”—(BENNETT'S Clinical Loctures.)

In many diseases this secondary digestion or metamorphosis
of tissues, which is mainly due to their oxidation, is abnormally
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increased, and the animal heat unnaturally elevated, and if con-
tinued for some time, indicates the existence of the febrile con-
dition. The tissues are rapidly consumed, the blood becomes
charged with the effete products resulting from the metamorphosis;
the appetite being at the same time impaired, the animal becomes
more or less rapidly emaciated, and if the abnormal process be
not arrested, naturally or otherwise, finally dies.
The determination of abnormal heat in disease has a very
great importance, and to detect it practitioners have been
in the habit of placing their hand to the skin, and their fingers
within the mouth of the patient; but the method of measuring
the heat by the thermometer holds a highly important posi-
tion, not only in cases of illness where the symptoms are
apparent, but more particularly in the- incubative stages of
such diseases as glanders, pleuro-pneumonia-bovina, rinderpest,
and other contagious or infectious ailments. Here the early
recognition of disease plays an important part in preventing
the development and propagation of such maladies, and
depends much upon the use of a delicate thermometer. When
an outbreak of such diseases as pleuro-pneumonia-bovina or
glanders occurs, it is very possible that out of a large herd
of cattle or stud of horses but one or two may present any
appreciable signs of disease, all the rest remaining apparently
healthy ; but although they may not present any signs of disease,
it does not follow that they are not tainted with the malady in
its incubative stage. It must not, however, be supposed that
elevation of temperature is diagnostic of any particular disease;
it merely indicates the febrile condition, which of itself may be
due to a great variety of causes, external and internal, specific
and non-specific. Some practitioners are so expert as to diagnose
even the incubative stages of pleuro-pneumonis, by placing their
fingers in the mouth of the animal, and, from the elevated
temperature so felt, be able at once to give an opinion as to the
probabilities of the animal being affected, provided always that
the disease has already attacked others in the herd. If it be
possible to do this by the mere touch, how much more certain
and satisfactory will it be, by means of a delicate instrument, to
measure the degrees of temperature, and give an opinion based
upon conclusions derived from an exact admeasurement.
In glanders and pleuro-pneumonia, the two contagious diseases
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which the veterinarian is most likely to be asked to pronounce
an opinion upon, now that rinderpest.is so safely guarded, the
examination of all the animals which have been herded or stalled
with those labouring under this disease should be systematically
made, and all those presenting an elevation of temperature of
from two to three degrees should at once be isolated, and looked
upon with suspicion, until time proves whether they are
suffering from the malady or not. Nothing can be lost by this,
but much may be gained, the most important gain being the
destruction of the centres of contagion, and the preservation of
the remaining stud or herd ; for when an animal is kept mixed
with others until the disease be more fully developed, it remains
there as a generator of contagious material, and thus propagates
the disease over the whole number.

The best thermometer for the purpose is a straight instrument
with a registered index. Such an instrument can be removed
and read when convenient, for the index, being fixed in the
stem, will denote the height to which the column of mercury
has been raised. I find it desirable to keep the instrument
in the rectum for about three minutes, and to make two obser-
vations, and if the two observations correspond, to remain
satisfied with its correctness. The pocket thermometer invented
by Professor Brown is very convenient and handy, and is specially
recommended to the veterinarian.



CHAPTER V.
PATHOLOGY—continued.

MORBID ELEMENTARY PRODUCTS—COMPLEX VITAL
PROCESSES WHOSE PHENOMENA CONSTITUTE
DISEASE

THE effects of disease, when they can be rendered obvious by
dissections, by the application of various instruments, such as
the microscoype, and of chemical re-agents, are found to consist
for the most part of—

1. Transformations in the elementary textures of the body
generally, and altered conditions of the fluids.

2. The presence of new formations foreign to the normal
condition_ of an organ or system of organs.

3. Change in the position or form of some of the organs or
parts of organs. ‘

4. Deposits in and around the elementary parts of tissues,
or changes of a degenerative or retrograde kind in them. (See
AITKEN'S Science and Practice of Medicine.)

Anatomical investigations of morbid parts, conducted with
the aid of the microscope and other instruments of research,
show that the material of which their substance is made up is
of very various structure, sometimes combined in forms of one
kind throughout, and sometimes varied by the development
and combination of many elementary forms, more or less solid,
soft, or fluid.

An analysis of the morbid material, carried as far as
scientific means at present enable us, shows that the elemen-
tary conditions in which morbid products are found may be
described as follows :—

1. Fluid matter and hyaline substancs, more or less soft.



48 PATHOLOGY.

2. Simple elementary forms of the nature of deposits, some-
times of a mineral or inorganic character; e.g. (a.) amor-
phous granules; (.) crystalline structures in a granular
state.

3. Simple but organised products capable of growth; eg. (a.)
granules; (b.) compound corpuscles; (c.) simple cells;
(d.) fibres.

The various appearances and conditions which these simple
forms may assume in disease, as well as the functional states
with which they are frequently associated, lead to & further
enumeration and classification of morbid elementary products,
as well as of more complex disease processes, as below.

MORBID ELEMENTARY PRODUCTS.

I. Exudations more or less soft, semi-fluid or fluid, and formed

of—

(a.) Germinal plastic and formed material, which has some-
times been called dlastema, coagulable Lymph, false mem-
brane, or fibrin, as seen adhering to free surfaces.

(b.) Aqueous matter, as seen in the morbid state termed dropsy,
and cedema of parts.

(c.) Gaseous exudations, as seen in the various forms of pneu-
malosts.

11. Ezudations more or less consolidated, and consisting of —

(a.) Molecular or granular material, from g} 4th of a line to
an immeasurably small size, and consisting chiefly of the
simple forms of —

(1.) Fatty molecules of granules.

(2.) Forms of an organic kind capable of growth, and
invariably taking origin from a pre-existing
structure.

(3.) Deposits of an inorganic kind, generally calcar-
eous salts.

(4.) Pigment granules.

(b.) Coagulable compounds, resisting the action of most re-
agents, such as are seen in the elements of tubercle,
scrofula, oleo-albuminous formations.

(c) Exudations of a transitional nature, organised, capable of
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growth, which may become vascular, growing from pre-
existing structures, and composed of—

(1.) Consolidated homogeneous material, passing to

(2.) A fibrilloid arrangement of the molecular or granular
particles composing connective substance, and a subse-
quent formation of fibres in it or from it.

(3.) The formation of pyoid cells, and of fibro-plastic or
connective tissue cells, passing into fusiform cells and
fibres as the material becomes consolidated.

(4.) The formation or exudation of fluid matter holding
Ppus, or other more compound cells.

IIL Growths and exudations of a more or less specific kind.
(a.) Lymph of small-pox and cow-pox.
(5.) Matter of glanders, malignant pustule, and of the
plague. .
(c.) Fluids of infecting chancre, and of some forms of
secondary syphilitic lesions.
(d.) Material of tubercle and scrofula.
(e.) Material of cancer.
(/) Growth of Peyer’s glands during typhoid fever.
(9.) The growth of Peyer’s glands in cases of cholera.
(h.) Melanotic or pigmentary germs.
IV. Material of a complex kind.
(a.) Media of repair and reproduction of injured or lost
parts—substance of granulations and cicatrices.
(5.) Hypertrophy of parts.

(c.) Tumours, {Inn(?cent.
Malignant.

(d.) Concretions.
V. Parasitic formations.
VL Organic germs—such as Bacills.

COMPLEX VITAL PROCESSES WHOSE PHENOMENA, MORE OR LESS
COMBINED, CONSTITUTE DISEASE.

(1.) Fever—Pyrexia. (5.) Depression.
(2.) Inflammation. (6.) Atrophy.

(3.) Irritation. (7.) Degeneration.
(4.) Congestion.
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Such a classification as the above is merely intended to bring
before the student at a glance the variety of morbid material
which is concerned in the expression of many of these phenomena
seen in the course of disease, the distinctions made being mainly
based on structural analysis.—(AITKEN'S Science and Practice o/
Medicine.)

1t was formerly a much debated question whether diseases
had their principal seat in the fluids or solids of the body. At the
present time the purely solidist, as well as the purely humoral
principles, may be said to have died & natural death, and we can
only wonder how men could have advocated exclusively one
view or the other, and refused to allow that both solids and fluids
had their share in the production of morbid phenomena. That
many diseases are caused by the presence of a morbid material
in the blood, which of itself is perhaps the first to be modified,
there can be no doubt; at the same time it cannot be denied
that the tissue plays a most important part in the various
pathological processes which constitute disease. In pleuro-
pneumonia contagiosa, for example, the blood is undoubtedly the
recipient of the contagium ; but it would be erroneous to suppose
that the operation of the morbid material was confined to the
blood alone, and that the exudation found on the pleura and in the
parenchyma of the lungs was a mere precipitation of a product
formed within the blood-vessels. In reality, the poison, though
taken by the blood to all parts of the animal frame, is limited
in its effects to the tissues of the lungs and pleura, and, like a
medicine which has special affinities, passes harmlessly over all
the other organs and structures of the body. In such an
instance the blood contains the cause of the disease, whilst the
solids of the parts affected are the seats of the diseased processes.
So it may truly be said that both fluids and solids are alike the
scat of the discase, that they are mutually dependent one upon
the other, that the solids are almost of necessity liable to be
affected by the fluids, and the fluids by the solids.

In some diseases it is found impossible, with the aid of the most
exact instruments, to detect any structural change, or the presence
of any of the morbid products already enumerated. Such diseases
are termed functional, whilst those in which an alteration of the
part can be detected are called structural or organic diseases.

Functional derangement is undoubtedly due to an alteration
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in the nutrition of the part, and is a condition which cannot
exist for any length of time without the occurrence of an organic
or structural change. The most familiar functional derange-
ments are the conditions of increased sensitiveness, irritability,
and contractility of muscular tissue, and tonicity, which is a
modification of ccntractility,—termed passive, in opposition to
active contractility, by Mr. Bowman. Of excessive contractility
we have examples in spasmodic colic and in chorea, where the
contractions are sudden, and alternate with sudden relaxations.
Contractions of this kind are termed clonic spasms; and of exces-
sive tonicity, or tonic spasms, we have examples in the arteries,
when the pulse indicates a hard, unyielding condition of the
arterial walls; in cramp of some of the voluntary muscles, and,
in an extreme degree, in tetanus.

Opposed to the above conditions we have loss of sensibility,
anzesthesia, and paralysis,



CHAPTER VL
PATHOLOGY—continued.
ATROPHY AND DEGENERATIONS OF TISSUE

ATROPHY.

Arroriy implies a wasting of a part, arising from a diminu-
tion in the size or a decrease in the number of the tissue
elements of which that part is composed. Atrophy of the
normal structure of a part may take place without any apparent
diminution, but may be coincident even with an increase in size.
Thus, the fibres of a muscle may be atrophied, whilst its whole
bulk is increased by an interstitial exudation, which, pressing
upon the true sarcous elements, causes their wasting and absorp-
tion. Again, a glandular organ may be apparently enlarged,
whilst its true gland structures are considerably lessened.

Atrophy is divided into simple and numerical atrophy. Simple
atrophy is applied to the diminution in the size of the tissue
elements, and numerical atrophy to the process by which their
number is diminished. The two varieties are often associated.
Simple atrophy may, however, exist independently, but the
numerical never occurs without the simple. Atrophy is not
always a morbid process, as, for example, in the disappearance of
the thymus gland, which is large in the feetus, and is removed
shortly after the birth of the animal.

Simple atrophy is well shown in ordinary emaciation, in which
fat disappears from the subcutaneous adipose tissue. Here
there is no destruction of the fat cells, but simply an absorption
of some of their contents, by which their size becomes more or
less diminished. The same process may take place in the cells
of glandular organs, and so produce a diminution in the size of
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the whole organ. Muscular tissue also wastes in the same way,
by a decrease in the size of the primitive fasciculi, as exemplified
in the voluntary muscles and the heart.

Numerical atrophy resembles gangrene in some respects, for
death of the part is common to both; but they differ in the
following points. In gangrene, tracts of tissue are affected. It
results from some sudden arrest of nutrition, and a gangrenous
mass remains at the termination of the process, in such a condi-
tion that the structure can be usually recognised; whereas in
necrobiosis® the change is a molecular one, with gradual ex-
haustion of the vital power, a molecular disintegration and
destruction of elements, so that at the termination of the process
all that remains is a glandular débris, in which no trace of the
nataral structure of the part can be discovered. This form of
atrophy is of much greater importance than the simple ; for in
the simple the elements of the part continue to exist, and
repair can be effected without any new formation; whilst in the
rumerical, restitution is only possible by the production of new
elements.

Inactivity of a part, obstruction of its blood-vessels, failure of
its own vital energy, continued pressure upon its surface, and
the process of inflammation, are all well-known causes of atrophy.
A muscle, if unused, becomes small and pale, and its tissue
degenerates. This atrophy of muscular tissue from diminished
sctivity is often seen in the horse. For example, a horse is
chronically lame in a foot. In consequence of the pain felt by
the animal, the limb is kept in a state of quietude and repose;
the animal moves it as little as possible. The muscles, thus
kept inactive, diminish in size, and the whole limb seems to
shrink. If the cause of the lameness be removed, and the limb
regain its former activity, the wasted muscles are restored to
their natural condition and strength. Paralysis also leads to
shrinking of a limb; and it is recorded that injury to a trunk of
the sympathetic nerve will produce the same condition without
impairment of motion or sensibility. Atrophy and softening
may result from the ingestion of improper food. Majendie kept
animals upon food containing no nitrogen and incapable of
supplying sufficient nourishment; and one curious result was

' The term necrobiosis is applied by Virchow to the destruction of histological
dlements, which occurs both in atrophy and degeneration.
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atrophy and softening of the cornea, which melted down and
disappeared. Again, the stomach may be softened and its
mucous membrane dissolved by the action of the gastric juice.
This occurs in the dead body only, although it has been mistaken
for the effects of disease. Atrophy may also be caused by the
action of medicinal substances, such as mercury, iodine, bromine,
and the alkalies. Iodine and mercury are said to exercise an
influence on the lymphatic system, and bromine upon the
generative organs. Bone is sometimes atrophied both in the
horse and in the ox. This atrophy of bone is attended by a
diminution in its weight, but the size of the bones in the speci-
wmens which I possess does not seem to be altered. The com-
pact tissue is thin, the cancelli have mostly disappeared, the
medullary canal, filled with a lardaceous looking fat, extends from
one extremity of the bone to the other, and the periostial surface
of the bone presents a more or less cribriform appearance.

The various structures of which an organ is composed may
suffer from atrophy. Some, however, do so more than others.
The fibrous tissue generally increases in amount. In glands,
the secretory cells are the first to suffer. They become small,
and often granular, from the presence of oil globules. In
muscles, the fasciculi become smaller, and lose their transverse
stri, and finally the whole contents of the sarcolemma may be
absorbed, and leave nothing but fibrous tissue, which may or may
not be transformed into fat.

DEGENERATIONS OF TISSUE.

The wellbeing of every part depends upon the nutritive pro-
cesses being actively performed by its cells, and upon a due
supply of properly constituted plasma—formative material,
germinal matter—protoplasm (Huxley), bioplasm (Beale)—
being conveyed to it by its vessels. The formative process—
nutrition—is performed by the cell, which is the seat of nutri-
tion and function, each individual cell being in itself an inde-
pendent organism, endowed with all the properties of active life.
Various opinions are held as to the constitution of cells. Some
writers maintain that a cell is composed of a cell wall, enclosing
a cavity containing a nucleus and fluid contents (Schwann,
Remak, Virchow, &c.); others state that the existence of & cell
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wallis in many cases non-evident, more particularly in embryonic
cells, in those of many rapidly growing new formations, blood
corpuscles, pus, and mucus; that a cell is a small mass of matter
enclosing a nucleus, and that the existence of a cell wall is due
to a degenerative process going on in the outer layers of the
mass. Thus Beale says, “ A cell of epithelium consists of bio-
Plasm or bioplasmatic matter, surrounded by formed non-living
matter, which was once in the bioplasmic state. In the same
way an oval yeast particle consists of the bioplasm, with an
envelope of formed material, which has resulted from changes
occurring when particles upon the surface of the bioplasm died.”

Briicke, Stricker, and others consider that the existence of a
nucleus is not essential to the constitution of a cell ; and they base
their conclusions upon the fact that in some of the lowest forms
of life cells occur which show no trace of nuclei. Notwithstand-
ing this conclusion—that a cell is an elementary organism
capable of exhibiting all the phenomena of life—the nucleus is
exceedingly constant in all cells, and presents. fewer varieties
in form and size than the cells themselves; is spherical or oval
in shape, and often contains one or more minute round or angular
bodies—the nucleoli; offers greater resistance to chemical re-
agents than the other constituents of the cell, and in disease
often remains after these have been destroyed. It seems to be
structurally homogeneous or slightly granular, is more deeply
stained by carmine—a property peculiar to formative material
—and is in some cases invested by a limiting membrane.

The cell contents have the power of spontaneous movement,
and these, as well as the alterations in form characteristic of
young cells, are due to the germinal living matter, which is pro-
bably the sole seat of the nutritive and formative power of the
cell This germinal matter, or bioplasm, differs in volume and
consistence in different cells, and in the same cell at different
times. It is capable of imbibing and giving up fluids, and of
undergoing corresponding alterations in volume.

It is now generally accepted that every cell originates from a
pre-existing cell, that tissue is formed by the natural formation
and growth of cells, and that the deviations from this process
constitute the basis of every pathological change.

The multiplication of cells may take place—I1st. By simple
divigion ; 2d. By budding—gemmation ; and 3d. By the forma-
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tion of new cells within the parent cell—endogenous growth.
The multiplication by simple division is the most frequent
method. The cell divides and forms two cells, each of which
divides again and forms two more, and so on. In nucleated cells
the nucleus generally divides first.

In multiplication by budding, a small portion of the germinal
matter projects from the cell, and becomes detached by constric-
tion at its base, and forms a new cell.

Endogenous multiplication occurs in cells with an indurated
outer layer—dense cell wall—as in some varieties of epithelium.
The germinal matter divides within the membrane, and forms a
number of new cells. We have thus a parent cell enclosing a
brood of young cells, of necessity smaller than the parent cell,
which are subsequently liberated by solution of the parent cell
wall, or escape by their own inherent power of movement.

Nutrition may then be said to be dependent on two things :—
1st. Upon a due supply of plasma; and 2d. Upon the appro-
priation and elaboration of the plasma by the cellular elements
having vital properties, and possessing within themselves the
powers of growth and reproduction.

When nutrition becomes absolutely arrested, death of the
part where such arrestment occurs is the consequence. When
the arrest of nutrition is general, the whole body dies; when it
is local, gangrene or necrosis is the result. These two latter
conditions having been already described in my work on Veteri-
nary Surgery, I will pass on to those morbid conditions which
are dependent on impairment of nutrition, namely, Atrophy and
Degenerations.




CHAPTER VIL
PATHOLOG Y—continued.
ATROPHY AND DEGENERATIONS OF TISSUE—continued.

DEGENERATIONS.

ATrROPHY and DEGENERATION resemble one another, in so far
that, in both, nutrition is impaired and function interfered with.
In atrophy the part may be said to be altered in quantity, the
waste of the tissue being in excess of the formation of new
material. In degeneration, however, the structure of the part is
altered in quality, a new formation being present in the tissues,
impairing their vitality and interfering with their functional
activity.

The degenerations are divided into two classes, namely, the
Mcdamorphoses and the Infiltrations.

THE METAMORPHOSES.

These consist of an alteration in the albuminoid structures,
whereby they are changed into new materials, with disappear-
ance of the elements of the tissue proper, softening of the inter-
cellular substance, and loss of function. The metamorphoses
are the fatty, calcareous, mucoid, colloid, pigmentary, and amyloid
degenerations.

FATTY DEGENERATION.

This is the most common of the degenerations, and consists
in the transformation of the albuminoid constituents into fat,
or rather in the replacement of the healthy tissues of a part
by drops or molecules of an oily nature, which appear as
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minute granules within the cells of the tissues. A muscular
fibre thus affected shows that the sarcous elements, the real
contractile tissue, within the sarco-
lemma, are replaced by shining oil
particles, so that the contractile
power of such fibre is destroyed.
These oil granules, when examined
microscopically, present a sharp
contour, a dark colour, and strongly

Fro. 1.—Fatty degeneration of refract light. They are soluble in
muscular tissue.  Exteinal matter ether; and as they increase, they,
replaced by oil particles. by coalescence, sometimes form
distinct drops of fat, but usually they retain their granular form.
The cells, however, which contain them increase in size and
become globular in shape, the nucleus and cell wall are destroyed,
and the cell transformed into a mass of fat. The destruction of
the cell is an essential element in fatty degeneration, and distin-
guishes it from fat/y infiltration, where the cells, within which
the fat accumulates, still remain.

This pathological process is very similar to some of the
physiological ones. Thus, in the formation of milk, the cells lining
the lobuli of the mammary gland multiply abundantly, and are
converted into fat; then they break up, and constitute the
creamy particles (corpuscles) of the milk. The corpuscles thus
formed are pushed forward in the ducts by the formation of
new cells, which in their turn undergo the degenerative process,
and in this manner a continuous formation and destruction of
cells take place.

Fatty degeneration is clearly a kind of atrophy, but is not
identical with the simple form, for it may be seen, in degenera-
tion of the heart more particularly, that the muscular fibres may
be atrophied with loss of their transverse strim, and yet contain
not a single drop of oil.

‘When much tissue is affected, the change can be readily dis-
tinguished with the naked eye by the yellowish white appearance,
and by a diminution in consistence and elasticity.

The parts most commonly affected by the fatty metamorphosis
in the horse are the laryngeal muscles—producing the disease
which is so well known by the term “ roaring,”—the voluntary
muscles, particularly those of the shoulder, the coats of the
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arteries, the walls of the heart, and the cartilaginous basis of
bones.

Causes of fatty degeneration—All influences which interfere
with the nutrition of a part may cause this change. Indeed
tatty degeneration may be looked upon as an advanced stage
of atrophy, and depending upon the same causes—namely,
diminished supply of blood, inflammation, decreased functional
activity, and diminished nervous influence. Rapid growth is
also a cause of degeneration of a part. Thus a rapidly growing
tumour is liable to softening and degeneration, as seen in the
softening of the central portions of cancer, &c.; and lastly, old
age, by impairing the vital activity, may cause degenerations
and softening of various parts of the economy.

The formation of the fat depends upon changes in the tissue
itself, and not upon the deposit of it from without; that is to
say, upon a conversion of the albuminous constituents of the
tissue into fat, in a manner similar to that process which occurs
after death, when from spontaneous decomposition a peculiar
kind of fat, named adipocere, is formed out of the albumi-
noid tissues.

The fatty metamorphosis may be looked upon as a salutary
change when it occurs in new formations, in thrombi, and in
inflammatory exudates. Indeed it is only through the occur-
rence of this change that they are rendered liquid and capable
of absorption.

Various changes may take place in the fatty degenerated
material. Sometimes it gradually dries up into a yellow substance
resembling cheese. This process is termed caseation, and appears to
be owing to a natural dryness of the tissue, and is most frequent
in parts which are not very vascular, or in those where the
vessels are occluded. This process of caseation is most frequently
seen to take place in new formations, composed of closely
crowded cellular elements, such as tubercle, growths in the lym-
phatic glands, &c.; and in them the material, after gradually
drying up, may become enveloped in a capsule of fibrous tissue,
and remain inert in the midst of surrounding structures. These
cheesy matters are often met with, particularly in horned cattle,
in the lungs, pleura, and peritoneum, and are apt to cause consi-
derable confusion, as it has been the custom to look upon all
cheesy matter as tubercular. To conclude that these cheesy masses
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are always tubercular is erroneous. In themselves, they merely
indicate that the growth has undergone a fatty metamorphosis,
but they do not furnish any evidence of any one particular form
of growth. Asa result of pleuro-pneumonia, they merely indicate
that the exudate has undergone this form of metamorphosis, not
that there has been a tubercular growth. At a subsequent period
caseous material may be either calcified, or may become softened,
absorbed, tainting the blood-mass, or give rise to the formation
of tubercular tumours.

CALCAREOUS DEGENERATION.

Calcareous degeneration or calcification is an advanced stage
of caseation, and is chiefly found to take place in masses of
caseous material which are enclosed, and isolated from the influ-
ence of the external air, and it is a sure evidence that the growth,
whatever may be its nature, has been existent for some length of
time. Rokitansky considers the earthy materials not so much as
new deposits, but as precipitations of salts, principally consisting
of the phosphate of lime and magnesia, and carbonate of lime,
from their natural combinations with pre-existent animal matters.

Calcareous degeneration does not always depend upon a pre-
viously fatty degenerate state of a part, although it often results
from such. It may occur under two opposite conditions,
namely, when there is an absolute increase of earthy matters
in the blood, and the excess deposited in the tissues; and
when there is no such increase, the deposition of earthy salts
which then takes place being consequent upon some alteration
in the tissue itself. The former condition is oftener met with
in man than in the lower animals, and results from extensive
caries and other degenerative bone diseases, where the lime salts
are removed from the bones into the blood, and deposited in
other tissues.

In such cases, the calcification affects many organs simul-
taneously, and it is not an uncommon thing to find the lungs,
kidneys, stomach, intestines, liver, and even the dura mater,
infiltrated with lime salts. Again, it is found in man that
chronic disease of the kidneys leads to calcification of several
organs. This is due to the fact that the lime salts, which ought
to have been excreted by the kidneys, accumulate in the blood,
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and are deposited in those portions of the tissues which imme-
diately surround the blood-vessels.

Calcification is, however, a process most commonly dependent
on local causes—depending not upon any undue quantity of lime
salts in the blood, but upon a change in the part itself, whereby
the salts which are normally held in solution in the blood are
deposited in the tissues. This process is often characterised as
an ossification, and not without some reason, as the so-called bone
cells or lacune are often found in the calcareous substance; they
are, however, imperfectly and irregularly developed. I have one
specimen in Iy possession, presented by Mr. Robertson of Kelso,
where very well developed lacun are found to exist in the cal-
careous mass. The specimen consists of a bony or calcareous
tube surrounding a piece of wood which had been lodged in
the inguinal region of a horse for some years. It is a most
perfect specimen of the ossification of an exudate, having no
connection with a bone.

Calcareous degeneration seems generally to take place in parts
whose vitality has been lowered by previous morbid changes,
and in degenerating new formations. A part which has become
calcified undergoes no further change, but remains as an inert
mass : on this account it must be looked upon as a salutary
termination of a diseased process. It is thus the most favourable
termination to all degenerative diseases, as exemplified in the
calcification of many new formations, inflammatory products,
tubercle, and atheroma of the arteries.

Rindfleisch states that the cause of the deposition of the salts
in the substance of atrophied tissue is partly owing to the stag-
nation of the nutritive fluids in the part, owing to which the
free carbonic acid, which holds the salts in solution, escapes, in
consequence of which they are precipitated ; and partly to the
non-assimilation of these fluids by the degenerated tissue. The
sline matters are seen at first as fine molecules, scattered irregu-
larly through the intercellular substance, and are characterised,
when viewed by transmitted light, by their opacity, dark colour,
and irregularity of outline. They are soluble in dilute mineral
acids, after which the original structure of the part, if not de-
stroyed by previous change may again be recognised.

Softening “ consists in the liquefaction of the caseous substance,
probably owing to some chemical change in its constituents. It
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commonly occurs in parts which come in contact with the air.”
—(GreeN.) The caseous mass is converted into a thin puriform
fluid containing curd-like matter, composed of animal débris, fat,
and cholesterine crystals, which, if not absorbed or discharged,
may ultimately dry and become calcified.

THE MUCOID AND COLLOID DEGENERATIONS

Are conditions which are rarely met with in the lower animals.
The reader is therefore referred to works upon human pathology,
more particularly to Green’s Pathology and Morbid Anatomy.

PIGMENTARY DEGENERATION.

In this process pigment takes the place of the tissue elements,
in the same manner as fat or earthy salts in the fatty and
calcareous degeneration.

1 have witnessed this form of deposit in the lungs of horses.
It is, however, of little importance, and I shall merely refer the
reader to authorities upon the subject, amongst whom may be
mentioned Aitken, Bennett, Virchow, and Green.

AMYLOID DEGENERATION,

This morbid process consists in the transformation of the
tissues into a peculiar homogeneous substance, having a relation
in some respects to the chemical characters of cellulose or starch.

This degeneration has been long known by medical men under
a variety of names, such as the lardaceous, wary, bacon-ltke, and
albuminoid degeneration. I have met with several cases which
presented the physical appearance of this form of disease both in
the liver and in the kidneys; but I have only satisfied myself
in one instance of the character of the morbid product. For an
account of the method by which this disease has been investi-
gated, I take the liberty of making the following quotation from
Aitken, who, after mentioning a number of names by which the
disease has been known, proceeds to say that * Chemistry and
micro-chemical investigation have moditied the views regarding
the nature of the disease, and now and then have led to moditi-
cations in the nomenclature. Under this kind of inquisitive
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investigation it has been described—(1.) By Virchow under the
name of ‘ animal amyloid, he believing, from the behaviour of
the transformed substance with iodine and sulphuric acid, that
the substance must be classified with the vegetable carbo-hydrates
—cellulose and starch: (2.) Meckel retains the name of
‘lardaceous’ or ‘ cholesterine disease,” believing that the essen-
tial character of the degeneration consists in the development of
a peculiar fatty or lardaceous matter of the nature of choles-
terine: (3.) The more extended and definite examinations by
Friedreich and Kekulé have shown that the substance of the
purest amyloid degeneration more closely resembles the albumi-
nous principles than any other substance we know of; and (4.)
Schmidt has arrived at the same conclusion. The question,
therefore, is not yet definitely settled as to the exact nature of
the substance into which the tissues are transformed in the so-
called amyloid degeneration ; but the weight of evidence points
to its being albumen in some form.” The conclusions that the
material is allied to albumen are confirmed more recently by
Kiihne, who, by submitting the amyloid organs to a process of
artificial digestion, has completely succeeded in isolating the
new material, and has thus been able to determine its albumi-
nous nature. Starch-like bodies (the corpora amylacea) have
been discovered in various parts of the body, more especially in
the nervous system, the ependyma of the ventricles, the white
substance of the brain, the choroid plexus, the optic nerve and
retina, and the spinal cord of the aged; and larger varieties of
the same bodies in the prostate gland of almost every adult,
accumulating here sometimes to such an extent as to form large
concretions.

The most characteristic feature of the amyloid substance is its
reaction with iodine, and with iodine and sulphuric acid. A
solution of iodine applied to the amyloid organ causes the affected
poriions to change to a deep reddish brown colour, which
is not, however, permanent, but gradually passes off, and the
part regains its former appearance. If the application of iodine
is followed by the cautious addition of sulphuric acid, a blackish
blue or violet tint is produced. Great nicety of manipulation
is, however, necessary to obtain the reaction of the sulphuric acid.

General characters of tissues which have undergone the amyloid
degeneration.—The cut surface of an organ so affected has a
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semi-transparent appearance. It feels like a piece of soft wax,
or of lard and wax combined.—(WILks.) It cuts into portions
of the most regular shape, with sharp angles and smooth
surfaces, and the thinnest possible slices may be removed by a
sharp knife for microscopical examination. They are abnormally
translucent. Water and alcohol, acids and alkalies, do not produce
any change upon the transformed parts, which may be kept for
a length of time without decomposition. The organs affected
are increased in volume, in solidity, and in weight, absolute and
specific. Ansmia is predominant; but the colour of the blood, or
of tissue, shines through the semi-transparent morbid substance.

Amyloid degeneration is generally widely diffused, so much
8o, that a constitutional state of ill-health seems associated with
its production ; and in cases preceded by a local disease, such as
caries of a bone, the degeneration may be found in the adjacent
lymphatic glands only.—(BILLROTH.) This is the earliest appear-
ance of the degeneration yet recognised —(AITKEN.)

The amyloid substance almost invariably affects the capillaries
and small arteries. Their coats become thickened by the deposit,
and at last pellucid, transparent, and hyaline. The deposit then
extends into the surrounding tissues, and invades both its cells
and intercellular substance. The cells become filled with the
amyloid material ; they gradually increase in size, become round
and regular in shape, their nuclei disappear, and they are finally
converted into homogeneous bodies, having a translucent or
glistening appearance. The effect of this change in the nutri-
tion is to impair or even destroy the function of the affected
organ :—1s¢. By obstructing its circulation, by diminishing the
calibre of small arteries; and 2d. By the pressure of the new
material upon its proper substance, whereby secondary atrophic
changes are induced. 1t is important to remember that this
form of degeneration is secondary to some serious constitu-
tional disease. It is supposed that it is due to some change
in the blood, and that the deposit is in reality an infiltration
of an albuminoid or fibrinous substance from the blood into
the tissues, which there becomes consolidated. In the human
being it is found to succeed chronic suppurative diseases, and
the way in which the tissues ure affected is as follows:—
The change almost invariably commences in the small nutrient
blood-vessels, and extends from them to the surrounding parts,
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and the general characters of the affection, several organs being
simultaneously involved, point to some alteration in the com-
position of the blood as the cause of the change. In the instance
where I succeeded in tracing the nature of the deposit, the horse
had been lately bought, suffering at the time from what appeared
to the purchaser to be the remains of a cold, sore throat, or
strangles. When seen by me, five weeks after purchase, the
animal was much emaciated, and presented symptoms of disease
of the liver, and was evidently in a dying condition. The post
mortem revealed the liver much enlarged, weighing over twenty
pounds, and of a glistening, palish yellow colour throughout,
the new material being stained by the biliary matters; the
kidneys were also enlarged, very solid, pale, and translucent
in appearance ; and when cut, the surfaces were smooth, blood-
less, and glistening. The iodine test was most conclusive. It
is important to bear in mind that amyloid disease is essentially
chronic in its character, and when deposited to any extent, is a
sure sign that the animal has been in ill health for a period
extending over many weeks, or even months.

FATTY INFILTRATION.

This essentially differs from fatty degeneration. In degenera-
tion, the fat is derived from a change of the protoplasm itself,
leading ultimately to the destruction
of the cells of the part. In infiltra-
tion, the fat is deposited between, as
well as within the cells, where it dis-
places and obscures the nuclei and
protoplasm, but does not destroy them.

In degeneration, the fat occurs in a
granular form within the cell contents.
In infiltration, the fat is deposited as . .
distinct drops, which may gradually ofFl’:;;rz'-me’“&l:”;ﬁ':
increase and coalesce, so that the cells, intermixed with muscular
as in the figure, may be completely “*"*
filled and distended with it. The functions of the cells are but
little impaired by the accumulation, and are restored to their
natural condition by the removal of the fat.

14
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Fatty infiltration is due to an increase of oleaginous mate-
rials in the blood, which arises from high feeding and want
of exercise. It occurs as a physiological process in the
fattening of animals, where the connective tissue becomes
filled with fat.

In the human being it has been observed that this form of
infiltration is occasionally owing to the presence of fat in the
blood, arising from its absorption from some particular tissue
and its deposition in another: for example, the general emacia-
tion of pulmonary phthisis is sometimes associated with fatty
infiltration of the liver. “Why the deposition should take place
in certain tissues, and the fat be removed from some and depo-
gited in others, i8 not known.”—(GREEN.) Fatty infiltration,
more particularly of the liver, has occurred in my experience
involving legal points of some consequence. In two cases which
more particularly occur to me, the animals died within a few
days after being purchased. In one case the liver weighed
thirty-five pounds, was of an opaque yellowish white colour, its
surface smooth, the edges round and thick, doughy to the touch,
pitted on pressure, and when cut into, the knife was coated with
oil, which oozed from the cut surfaces pretty freely. In the
second case, death occurred twelve days after purchase: the liver
was not so large as in the former instance, the deposition occur-
ing more a8 isolated patches than as a general infiltration. In
both instances the purchasers succeeded in obtaining a return
of the purchase-money. Fatty infiltration is caused by high
feeding, more particularly by food containing an excess of the
hydrocarbons—such as the oilcakes—and is apt to occur in
animals quickly prepared and made fat for sale. It also frequently
occurs in very highly fed cart-horses employed for slow work,
and often causes death by the liver enlarging to such an extent
as to burst its capsule.

Why the liver should suffer from the accumulation of fat,
is explained by the fact that when animals are fed on hydro-
carbonaceous food, an excess of fat in the blood is the
consequence, such fat being, before it is finally disposed of,
deposited in the hepatic cells, more particularly in those cells
in close contact with the capillaries of the vena porta, at the
circumference of the hepatic lobules. This temporary infiltration
occurs after every meal, and the fat passes from the cells at the
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circumference to those situated more within the liver, then
into the blood-vessels, and is finally disposed of, either by being
deposited in other tissues, or destroyed in the maintenance of
the animal heat.

There is thus a temporary accumulation of fat in the liver,
which is gradually removed, and the vitality of the hepatic cells
is not impaired. By bearing these facts in mind, we can the
more readily understand that when an animal is constantly fed
on such a diet, the accumulation may be too great to be disposed
of or consumed, and that it remains permanently within the
hepatic cells, or so long as the animal continues to be so fed
and treated, interfering to some extent with the secretory powers
of the organ, and rendering it unfit for ordinary work. A
liver subjected to the stimulating influences of such food is
prone to attacks of congestion, which are occasionally so great
as to cause a rupture of Glisson’s capsule, and bring on death
from hsemorrhage. It is well to remember that when a horse
is excessively fat, the liver may be in this condition; that
there is a possibility of death occurring from congestion or
rupture; and that the probabilities of recovery from diseases
which may have no immediate connection with the liver itself
are much lessened. If, however, the animal be carefully brought
into condition, regularly but moderately worked or exercised,
and fed on food containing no excess of the hydrocarbons, but
rich in nitrogenous materials—such as oats, beans, and hay—the
liver cells will be again restored to their normal condition by the
absorption of the contained fat.

As a veterinary legal question the matter is of some impor-
tance, as horses often die if not cautiously and carefully treated
when loaded with fat.

It is well known that a practice prevails in many parts of the
country of fattening horses rapidly prior to showing them for
sale, by giving them an immoderate quantity of highly car-
bonaceous or even oleaginous food. To the eye, such animals
present all the signs of good health. They are, however, totally
unfit for work, and too well does the experienced veterinarian
know, that when they are seized by an ordinary attack of
disease—such as a cold, influenza, &c.—that the chances of
Tecovery are more remote than they otherwise would be, by the
liver and other internal organs being loaded with fat. The ten-
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dency to produce fat rather than muscle prevails to a very great
extent in this country, encouraged and fostered by our agricul-
tural societies, and by purchasers who buy to “ please the eye.”
The question presents itsef—Who is responsible when a horse
dies in a few days after purchase, either directly or indirectly
from this cause? The buyer or the seller ?

Fatty infiltration must be carefully separated from fatty
degeneration. Degeneration of normal tissues is at all times a
morbid process indicative of chronic disease. Infiltration, on
the other hand, is a physiological process depending on well-
known causes, and furnishes no evidence of a chronically
diseased condition of the organ affected. As an example of the
importance of the separation of the two conditions, we will
suppose a case analogous to what often happens, of a horse in
poor condition—thin—being purchased from the breeder and
rapidly fed for sale. Such an one puts on fat quickly, and
thrives as well as its purchaser can desire. We will say that
it is sold and put to work, and that it dies in the course of a
week or two after the second sale. Altogether it has not been
out of the hands of the breeder more than two months. Now,
the last purchaser naturally looks for restitution to the person
from whom he bought it, who, in his turn, may make a claim
on the breeder. In many cases the matter is amicably settled
by the three interested parties dividing the loss amongst them.
Is this just? Decidedly not; and in all such instances the man
who sold the horse before the fattening process had been com-
menced should not be made to suffer, the enlargement of the
liver being merely due to an accumulation of fat, and not to
any disease: and if one individual is to suffer, let the man who
resorted to the forcing system of producing fat be made respon-
sible; or let the loss be divided between him and the man who
bought what pleased his eye, and who must have known, or
ought to have known, that an animal loaded with fat was unfit
for useful purposes, But should an examination reveal that the
condition of the liver was due to degeneration, the case is entirely
different, for beyond a doubt the disease must have been present
prior to the first purchase, and the breeder ought then to be
responsible for the whole loss.

Degeneration generally occurs in the aged, and may be asso-
ciated with general emaciation, and with degeneration of other
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organs. Infiltration occurs in both the young and old, and is
associated with a general obese condition of the whole system.

NUTRITION INCREASED.

Opposed to the conditions of atrophy and the degenerations, is
that of increased nutritive activity, or Aypertrophy. In hyper-
trophy there is an absolute increase of the normal tissues of a
part, resulting from an increase in its functional activity.

Hypertrophy, although sometimes depending on disease, is of
itself a compensating process, whereby injury from damage to an
important organ may be avoided ; as, for example, in the thick-
ened condition of the heart in disease of the valves, and in the
same condition of that organ when not associated with any disease,
but arising from the animal being repeatedly forced to severe
trials of strength and endurance, in racing, hunting, &c. In
the first instance the hypertrophy of the cardiac walls arises from
the necessity of a more powerful contraction for the purpose

of overcoming valvular obstruction, and sending a due supply
of blood to the various organs of the body, and in the other
case of contracting powerfully to attain the same end, during
repeated and severe exercise.

As a physiological process, hypertrophy of muscular tissue is
produced by the process of training, where the muscles of the
whole body are enlarged, strengthened, and made capable of per-
forming extraordinary feats of strength and endurance. Who
can fail to see in a well-trained racehorse the muscles standing,
as it were, prominently one from another about the quarters and
thighs, “hard as iron” to the touch, and giving the animal an
appearance of being thin and poor. The appearance of thinness
is the result of the great prominence of each individual muscle,
of increase in their volume and weight, and an extraordinary
healthy tonicity.

“The cause of real hypertrophy seems to be always the
increased exertion of the organ; more than usual effort is de-
manded of it, and according to the law of the circulation, which
we have noticed, more blood flows to the part than usual. This,
if the organ be in a healthy state, not only supplies its waste, but
faornishes material for increase and development. The heart in
various diseased states of its valves, the urinary bladder in stric-
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ture of the urethra, the remaining kidney when one is destroyed,
the muscles, and even the solid bones themselves, when long
and actively exercised, afford excellent examples of true hyper-
trophy.”—(C. HANDFIELD JONES.)

Whilst increased nutritive activity may lead to hypertrophy,
or an increase of normal tissue only, it may, on the other hand,
lead to the production of new inaterials in a part, to which
the name of new formations—tumours—are given. These
have been, to some extent, described in my work on Veterinary

Surgery.




CHAPTER VIIL
P ATHOLO G Y—continued.
CHANGES IN THE BLOOD.

HeaLtHY BLOOD, when it can be seen flowing in the vessels of a
living part, appears as a colourless fluid—the liguor sanguinis—
containing minute solid particles—the blood globules—of which
the greater part are red, and the remainder colourless or white.
Analyses of blood show that it is oomposed of, in 1000 parts—

Water, . 784
Red corpuscles, . . . . 131-
Albumen, . . . . . 70°
Saline matters, . . . . . 6:03
Extractive matters, . . . . 677
Fibrin, . . . . . 2:2
100000
The above constituents bemg proporuoned as follows :—
Water, . 784
Albumen, . . . . . 70
Fibrin, " Globul . . . 122'2
obulin, . . . 3
Red corpuscles, { Hamatin, . : : 75
[ Cholesterine, . 0:08
(SJ:rebrine, . . 04
roline, . . 0-02 i
Fatty matters, Oleic and margaric acids, 13
Volatile and odorous fatty acid,
Fat containing phosphorus,
[ Chloride of sodium, . .0 36
Chloride of potassium, . 0-36
Tribasic phosphate of soda, . 0-2
Inorganic salts, { Carbonate of soda, . . 0-84
Sulphate of soda, . 0-28
Phosphate of lime and magnesm, 0-25
| Oxide and phosphate of iron, 05
Extractive matter, with salivary matter, ures,
biliary colouring matter, ga.ses, and accldental 547
substances, . . .

1000-00
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These several constituents are subject to some variations con-
sistent with health. Thus the water varies in quantity accord-
ing to the period since food has been eaten, the amount of bodily
exercise, the state of the atmosphere, and all other events that
affect the ingestion or the excretion of fluids. According to
these conditions, it may vary from 700 to 800 parts in 1000.
On the whole, however, a degree of uniformity is maintained,
because nearly all those things which tend to lower the pro-
portion of water in the blood, such as active exercise, or the
addition of saline and other solid matter, excite thirst; while,
on the other hand, the addition of an excess of water to the
blood is quickly followed by its more copious excretion in sweat
and urine.

Dr. Zimmerman has shown that the quantity of water in the
blood is increased during its abstraction from an artery or vein.
In bleeding dogs he found that the last drawn portion contained
12 or 13 parts more of water in 1000 than that first drawn.
This experiment goes to prove that the fluid of the tissues must
be rapidly absorbed during the operation.

The water in the economy is required for many important pur-
poses. (1.) The proper viscidity of the blood, and the degree of
its adhesion to the blood-vessels, is due to the presence of water
in proper proportion. (2.) It determines to a great extent the
volume of the blood. (3.) Water is the general solvent of the
other materials of the liquor sanguinis, (4.) The activity of
absorption by the blood-vessels depends upon the due fluidity of
the materials to be absorbed, for it is well known that no fluids
quickly penetrate the vessels but such as are of lesser density
than the blood.

If the presence of water in excess continues beyond a short
period, it is a certain symptom that the other constituents are
defective in quantity, and that the condition termed an®mia is
present.

Deficiency of water in the blood is witnessed in super-purga-
tion, diarrhcea, &c. The deficiency, however, is generally of a
temporary character, for nature prompts the animal to over-
come it by drinking freely. The water aiso becomes deficient
when an animal sweats profusely from any cause, and when
prevented from allaying his thirst for a considerable period, as
when hunting or going long journeys. A great mistake is made
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by those in charge of horses who have a belief that it is a bad
thing to allow a horse to drink while out on a journey or in the
hunting-field. Small and repeated drinks are always beneficial,
and prevent much suffering.

The albumen of the blood may vary, consistently with health,
from 60 to 70 parts in 1000. Its amount, according to
Andral and Gavarret, is notably increased in various diseases;
but this excess does not appear to be characteristic of any. In
acute rheumatism an increase was found varying from 4 to 24 ;
in pneumonia the highest increase was about 12; in pleurisy
the extraordinary amount of 34 in excess was once observed;
and several other instances are mentioned of a lower degree.
Excess of albumen in the blood is witnessed in the horse in a dis-
ease which the late Mr. Haycock termed hysteria.—(See Azofuria
or Uremic Paralysw.) Very probably the albumen in this disease
is not only excessive in quantlty but deteriorated in quahty

The albumen is defective in cases of albuminuria, in the
“rot” in sheep, and in dropsies, whether dependent on organic
disease of the heart, or on the presence of entozoa—distomata—
intheliver. Itis aremarkable fact, recorded by Andral, Gavarret,
and Delafond, that in sheep affected with ansemia, with defi-
ciency of the red globules, but without dropsy or entozoa, there
was no deficiency in the albumen. Dr. Williams concludes from
this, that cachexia and an®mia attended by dropsy owe this con-
comitant to a want of albumen in the blood ; and he seems to
be of opinion that a deficiency of the albumen, by destroying the
spissitude of the blood, and allowing it to transude through the
coats of the vessels, is a chief feature in the dropsical diathesis.

The fibrin of the blood.—When fresh drawn blood is left to
itself, it very soon coagulates or becomes solid, and the substance
thus becoming spontaneously solid is the fibrin, which, when
separated from the blood, is a tough, elastic, tolerably firm,
whitish-grey looking material, insoluble in water. Under the
microscope the fibrin appears as a homogeneo-granular matter,
with a more or less marked tendency to fibrillate. The white
globules are usually seen imbedded in the mass, but they do not
appear to modify the character of healthy fibrin. Fibrin,
unlike the albumen and other constituents of the blood, does
not appear to be derived directly from the food, but is elaborated
in the tissue cells of the body from the bioplasm furnished by
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the albumen. We may thus regard it as a formed and not a
Jormative material ; a substance, in fact, which has retrograded
at least a step in its vital importance. Although the fibrin is
a product of the transformation of plasma, and as such is incap-
able of any but retrogressive changes, it is essential to the well-
being of the animal that it be present in the blood in quantity
of about 3 parts in 1000.

MM. Andral and Gavarret record that,in the domestic animals,
the fibrin diminishes before but increases after parturition. In
the human female, however, it seems that the fibrin is decreased
during the first six months of pregnancy—the average being 23 ;
whilst in the last three months it is so increased as to average 4.
Fibrin is rather more abundant in arterial than in venous blood; .
and it is mentioned by Schmidt that the blood of the portal vein
contains only one-third of the ordinary amount of fibrin found
in the blood of the jugular vein.

An excess of the fibrin—hyperplasma or hyperinosis—exists
in all true inflammations. In acute rheumatism it is generally
very high; in some cases, according to MM. Andral and
Gavarret, as high as 12 parts in the 1000. In some exhausting
diseases, and even in an®mia, the fibrin is found occasionally
increased in quantity. In rapid emaciation, more especially
when accompanied by total loss of appetite, the quantity of
fibrin is very materially increased. This is explained by
the fact that fibrin results from the metamorphosis of the
albumen of the blood and of the tissues. An increase of fibrin
is found in meagre, half-starved horses, amounting to 7 or 8
above the healthy mean. In one case, where no food was given
for four days, it was found increased from 5to 9. As the fibrin is
increased by all inflammatory diseases, such increase can also be
artificially induced by the application of external irritants, such
as blisters, setons, or the actual or potential cauteries. This fact
is of great importance therapeutically, and it should be borne in
mind that the application of the so-called counter-irritants in
extensive inflammatory diseases, tends to increase a condition of
the blood which is already present to an abnormal extent.

Another very important circumstance connected with the
increase of fibiin in the blood is pointed out by Andral, namely,
that the effect of bleeding was not to diminish it. In M. Andral’s
experiments the red globules became diminished in number by
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each abstraction of blood, whilst the fibrin often rose, some-
times considerably. The following examples are very conclu-
sive :—
First  Second Third  Fourth Fifth Sixth
Bleeding. Bleeding. Blreding. Bleeding. Bleeding. Bleeding,
Acute Rheumatism, 6-1 72 78 10-2 9:0 70

Pneumonia, . 71 82 90 10-0 — —
Peritonitis, . 38 47 Gl — — —
Pleurisy, . . 39 58 —_ — — -—

MM. Andral and Gavarret found that the fibrin was increased
in tubercular disease. In the crude state of the tubercles, the
mean is about 4, when softening has commenced it is about 45,
and when cavities have formed it is from 5 to 5'5, the red
globules decreasing from the first.

Deficiency of fibrin—hypoplasma, hypinosis, or defective
coagulating power—is observed in various morbid states, in
disease, and in conditions bordering upon it, and is indicated by
imperfect coagulation of the blood when drawn. It is deficient
in all conditions where the blood is imperfectly arterialized ; and
this is in accordance with the physiological law that arterial blood
is more fibrinous than venous. Thus, in death from asphyxia,
the blood often remains semi-fluid, of a dark, tarry appearance,
and coagulates only after being exposed to the air and absorbing
oxygen. Various poisons seem to have the power of preventing
the coagulation of the blood. Among these are hydrocyanic
acid, carbonic acid, sulphuretted and carburetted hydrogen, and
ammonia. Andral states that if a concentrated solution of car-
bonate of soda be injected into a vein, the animal presents the
symptoms of blood disease, and that the blood is found fluid in
the vessels. The same result may be produced by arsenious
acid, digitalis, and oxalic acid. Other substances, although
analogous to the carbonate of soda, seem to have no effect. Thus,
the nitrate of potash does not always impede the coagulation
of the blood; and Dr. Handfield Jones states that he has ob-
served that liquor potasse, although given for several days, and
until the animal’s health was interfered with, did not at all
interfere with the coagulation of its blood; and he infers from
these observations that it is not the alkalies, as such, nor
the neutral salts, as such, which produce the effects usually
ascribed to them upon the blood, but certain substances of
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particular qualities. In low fevers, influenzas of a typhoid
character, particularly when animals so affected are stabled
in ill-ventilated houses, the blood becomes remarkably fluid,
and gravitates, even in cases that recover, to the depending
parts of the body. Thus we find that in the so-called purpura
hemorrhagica the extremities and inferior portions of the abdo-
men, breast, and face become the seats of extensive swellings,
caused by an accumulation of a preternaturally fluid blood in
the vessels, and even in the tissues, whilst the appearance of
petechie, vibices, and the occurrence of hemorrhages are due to
the same cause. The partial suffocation to which animals are
sometimes exposed when confined in buildings accidentally or
otherwise burnt, produce & remarkable degree of fluidity in the
blood. I have often witnessed this in horses and cattle which
had been early removed from burning buildings,—in fact, when
they had not been exposed to any fire, but to the effects of the
smoke of smouldering straw, wood, &c. At the time, the
symploms of distress have not always been noticeable, and
little has been thought of the matter. In the course of time,
varying from a few hours to three days, the animals have
presented symptoms of great respiratory disturbance, with
hemorrhage from the vessels of the lungs, the blood presenting
a dark olive appearance, and coagulating but very imperfectly,
even when exposed to the influence of theair. In such cases, it is
quite fair to presume that the coagulating powers of the blood have
been destroyed by the action of the products of combustion con-
tained in the smoke, and that it—the blood—gradually accumu-
lates in the vessels of the lungs until they have become congested,
even to rupture of their walls. In apoplexy of the spleen and
in “ quarter-ill,” the same hypinotic condition of the blood is seen,
and is probably the cause of the congestions and extravasations
which characterise those diseases. Although it may justifiably
be said that imperfect coagulation, as well as the abnormal
fluidity of the blood, depends upon the absence of fibrin,
modern research has proved that fibrin, as such, does not exist
in the blood, but is formed by the combination of two substances
—or two modifications of the same substance—namely, globulin?
and fibrinogen ; the former of which existing in the serum of
the blood, and in some tissues of the body; whilst the latter, so

! Fibrino-plastic.—(8cmapr.)
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far as it is known at present, exists only in the plasma of the
blood, of the lymph, and of the chyle, and in fluids derived
from them.

“ Coagulation of the blood” (says Professor Huxley) “is an
altogether physico-chemical process, dependent upon the pro-
perties of certain of the constituents of the plasma, apart from
the vitality of that fluid. This is proved by the fact that if
blood-plasma be prevented from coagulating by cold and greatly
diluted, a current of carbonic acid passed through it will throw
down a white powdery substance. If the white substance be
dissolved in a weak solution of common salt, or in an extremely
weak solution of potash or soda, it after a while coagulates, and
yields a clot of pure fibrin. It would be absurd to suppose that
a substance which has been precipitated from its solution, and
re-dissolved, still remains alive.

* There are reasons for believing that this white substance con-
sists of two constituents of very similar composition, which exist
separately in living blood, and the union of which is the cause
of the act of coagulation. These reasons may be briefly stated
thus :—The pericardium and other serous cavities in the body
contain a clear fluid, which has exuded from the blood-vessels,
and contains the elements of the blood without the blood cor-
puscles This fluid sometimes coagulates spontaneously, as the
blood-plasma would do, but very often shows no disposition to
spontaneous coagulation. When this is the case, it may never-
theless be made to coagulate, and yield a true fibrinous clot, by
adding to it a little serum of blood.

“ Now, if serum of blood be largely diluted with water, and a
current of carbonic acid gas passed through it, a white powdery
substance will be thrown down; this, re-dissolved in a dilute
saline, or extremely dilute alkaline solution, will, when added
to the pericardial fluid, produce even as good a clot as that
obtained with the original serum.

“ This white substance is called globulin. It exists not only
in serum, but also in smaller quantities in connective tissue, in
the cornea, in the humours of the eye, and in some other fluids
of the body.

“ It possesses the same general chemical properties as the
albuminous substance which enters so largely into the red
corpuscles, and hence at present bears the same name. But
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when treated with chemical re-agents, even with such as do
not produce any appreciable effect on its chemical composition,
it very speedily loses its peculiar power of causing serous fluids
to coagulate. For instance, this power is destroyed by an excess
of alkali, or by the presence of acids.

“ Hence, though there is great reason to believe that the
fibrino-plastic globulin (as it has been called) which exists in
serum does really come from the red corpuscles, the globulin,
which is obtained in large quantities from these bodies by the
use of powerful re-agents, has no coagulating effect at all on
pericardial or other serous fluids.

“ Though globulin is 80 susceptible of change when in solution,
it may be dried at a low temperature, and kept in the form of
powder for many months without losing its coagulating power.

“ Thus globulin, added, under proper conditions, to serous
effusion, is a coagulator of that effusion, giving rise to the
development of fibrin in it.

“It does so by its interaction with a substance contained in
the serous effusion, which can be extracted by itself, and then
plays just the same part towards a solution of globulin, as
globulin does towards its solution. This substance has been
called fibrinogen. It is exceedingly like globulin, and may be
thrown down from serous exudations by carbonic acid, just as
globulin may be precipitated from the serum of the blood.
When re-dissolved in an alkaline solution, and added to any
fluid containing globulin, it acts as a coagulator of that fluid,
and gives rise to the development of a clot of fibrin in it. In
accordance with what has been just stated, serum of blood which
has completely coagulated may be kept in one vessel, and peri-
cardial fluid in another, for an indefinite period, if spontaneous
decomposition be prevented, without the coagulation of either;
but let them be mixed, and coagulation sets in.

“Thus it seems to be clear that the coagulation of the blood
and the formation of fibrin are caused primarily by the inter-
action of two substances (or two modifications of the same
substance), globulin and fibrinogen, the former of which exists
in the serum of blood and in some tissues of the body, while
the latter is known at present only in the plasma of the blood, of
the lymph, and of the chyle, and in fluids derived from them.”

Coagulation of the blood varies in different animals, and is
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modified by disease. The blood of the horse, for example,
coagulates more slowly than the blood of other animals and of
man; hence what is termed the buffy coat is observable in
coagulated healthy horse’s blood, the buffy appearance on the
top of the clot being ascribable generally to the fact that slow
coagulation gives time to the blood globules, which are of higher
specific gravity than the liquor sanguinis, to sink towards the
bottom of the vessel before being incarcerated in the meshes of
the coagulating fibrin. To prove this, fill two vials with the
blood of a healthy horse, and to the blood in one add a small
quantity of the chlorate of potash, and leave the other to coagu-
late naturally. In the course of a very short time the blood to
which the chlorate has been added will be found firmly coagu-
lated, and with but a slight or without any buffy coat; whilst
the blood to which no addition has been made remains fluid for
a much longer time, the globules falling to the lower parts,
leaving the upper portion of the clot a straw colour.

During the first stage of coagulation, which is termed that of
gelatinisation, the clot appears as a semi-solid mass. In the
course of some time, however, it divides into serum and clot
(crassamentum), the serum being pressed out by the fibrin.
This shows that the fibrin possesses the power of contraction ;
and to the presence or absence of this power the further changes
in the clot are due. The clot may be defective in solidity—
gelatinous—or it may present an excess not only of fibrin, but
of contracting properties. The shrunk, contracted, or cupped
appearance of the clot indicates increased contractility and
a sthenic state of the system generally ; whereas the gelatinous
clot is indicative of an aplastic condition of the blood and an
asthenic state of the system.



CHAPTER IX
PATHOLOG Y—continued.
CHANGES IN THE BLOOD—continued.

ANRMIA, HYPENIA, OR OLIGAEMIA.

THESE terms are applied to that condition of the system in
which there is a deficiency and poverty of the blood, a state
brought about by loss of blood (h@morrhage), profuse discharges
of any of the natural fluids of the body, as those of diarrhaa or
diabetes, in which it seems as if the blood globules were melted
down to supply the profuse discharge; insufficient food, de-
privation of fresh air, exhausting diseases, and the action of some
deleterious agents, as witnessed in horses kept in ill-ventilated
stables, or suffering from the influence of the glanders poison.
The symptoms of anzmia are paleness of the visible mucous
membranes, with often an unhealthy or slate-coloured appearance
of that of the nasal cavity. In some instances a coppery appear-
ance is witnessed ; this is undoubtedly due to an altered con-
dition of the globules, and a disordered state of the powers by
which they are formed ; the conjunctiva is pale, the mouth cool,
and the tongue gencrally unnaturally soft. Young, growing
animals, insufficiently fed and improperly cared for, exposed to
the vicissitudes of the weather during the winter months, are
reduced to an anemic condition, manifested by emaciation,
debility, and often a depraved appetite. When thus reduced,
great care is to be taken that such are not suddenly turned
into rich pastures, for it scems that the process of the forma-
tion and elaboration of the blood, and the organs concerned in
it, are in such a state of disorder from long disuse, that the
alimentary matters contained in luxuriant grass or nourishing
food are transformed into an imperfect blood-plasma,—that is to
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say, into blood abundant in quantity, but defective in quality,
plasticity, and consistence, incapable of nourishing the tissues, and
which ultimately becomes of itself diseased. From this canse—
namely, the unwise and indiscriminate method in which young,
rapidly growing, and imperfectly fed cattle are turned into rich
pasturage in the spring, or put upon cake in the winter—such
blood diseases as quarter-ill and splenic apoplexy are caused,
and the life of valuable stock destroyed. In horses I have
repeatedly witnessed the anemic condition associated with such -
extreme debility of the muscular system as to simulate spinal
paralysis, and in some cases paralysis, from the pressure of
serous fluid on the spinal cord, has been actually present; but
in the horse, a3 in horned cattle, active signs of disease are not
manifested until there has been a sudden change to a.nourishing
diet. Sheep fed on food containing an excess of moisture, and
during long-continued wet weather, become ansemic and dropsical.
During the winter of 1872-3 this condition was exceedingly pre-
valent owing to the inferiority of the grasses, the moist condition
of the turnips, and the humidity of the atmosphere ; for in many
instances no organic disease or parasitic invasion were present.

The ansmic condition is announced by abnormal sounds in
various parts of the vascular system. These are called venous
murmurs, and are ascribed to the thin, watery blood running
with great rapidity in the ill-filled vessels, and are heard at the
breast, at the base of the jugulars moré particularly, and are,
according to Dr. Williams, of the nature of ripples, “ the natural
inequalities of the surface over which the current of blood passes
being sufficient to occasion, in its dilute and diminished condi-
tion, vibrations and sonorous gushes, which would not occur in
a fluid of greater density.

The putrition of the various structures of the body being
dependent upon a healthy condition of the circulating fluid, it
naturally follows that wasting, emaciation, and debility are the
results of anemia. In none of the an®mic states, unless it be
intensified by an excessive discharge, as in diarrhcea, is rapid
emaciation 8o prominent a symptom as in that caused by the
presence of the glanders poison.

The pulse in anmmia is feeble, thready, often jerky and
irregular, and amy sudden excitement produces a degree of pal-
pitation of the heart, leading one to suppose that the organ is

G
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hypertrophied, so loud, sharp, and knocking is the character of
its contraction.

The contractile power of the muscles is generally much im-
paired, fatigue being soon induced; the bowels are often con-
stipated, the constipation being due to a want of tone in the
muscular coat.

Though the muscular system manifests great loss of power
and tone, the nervous system seems to be exalted, excitement
being induced by very trivial causes, but this seeming exaltation
is in reality due to loss of strength and power. “The nervous
system in the ansemic condition may be likened to a spring
which originally was of a certain strength, requiring a certain
impressing, and reacting with a corresponding force, but having
become much weakened, is bent by much less force, and reacts
also with much less. Mobility and debility may be said briefly
to be the chief characteristics of the nervous actions in the
anxmiated.”—(Dr. HANDFIELD JONES.)

The digestive powers are feeble and imperfect, and colicky
pains are induced by trivial causes; tympanitis is frequent, and
results from the defective power of the muscular coat of the
alimentary canal. The secretion of the gastric juice is also
impaired, and results from the gastric follicles being insufficiently
supplied with nutritive materials. This constitutes a further
cause for the continuance and agygravation of the anamic condi-
tion, and acts as a bar to healthy digestion, though the food
supply be liberal and good, for healthy chyle cannot be formed
to renovate the blood if the primary digestion be impaired.
Most probably the accession of disease, when nutritious food is
supplied to half-starved animals, is due more particularly to
this cause.

Anasarcous swellings of the limbs is a common symptom of
ancemia in the horse, but is rarely witnessed in horned cattle.
In sheep, as already stated, dropsy of the cavities is frequently
witnessed. Under the term “ spontaneous anasarca,” Mr. Brown
of Melton-Mowbray has described the ansmic condition, with
dropsy of the cavities, in the horse. Mr. Brown says the disease
attacks one and two year old colts, grazing during the winter
season in wet, poor moorland, and is very prevalent in Lincoln-
ghire; the disorder being manifested by swelling of the leys,
thicath, belly, and lips, and finally the eyelids, the breath and
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excretions exhaling a peculiar odour. The animal turns slug-
gish and depressed, loathes its food, and seldom lies down; the
respiration becoming accelerated and the pulse feeble. Loss of
flesh, prestration of strength, short and difficult respiration,
frequent and indistinct pulse, and finally diarrhoea, which, if
once established, carries off the animal in despite of all remedies.
The post mortem examination reveals yellowness and flaccidity
of the muscular system, effusion into the areolar tissue, thicken-
ing of the pericardium and pleura, with effusion into their
cavities, often so great as almost to cause collapse of the lungs
and arrest of the heart’s action; effusion into the omentum,
mesentery, and peritoneum.—(See Veterinarian, 1832.)

The causes of an®mia being generally apparent, I need scarcely
state that they must be removed,as a primary step in its successful
treatment ; and for this purpose, it was, or is, the custom in
Lincolnshire, to take up young colts for the month of August,
and feed them during that time exclusively on dry provender.
When anemia is due to the operation of a specific virus, as that
of glanders, or when at any time its cause cannot be discovered,
the employment of any mere remedial measures is of very
doubtful utility. Again, the anemic condition, which can be
ascribed to well-known and preventible causes, may have existed
so long, or operated so strongly on a constitution perhaps natu-
rally weak, as to act as a determining cause of some cachectic
condition such as tuberculosis, or to disease of the osseous system;
or may have so impaired the action of the heart—the fibres of
which have become organically altered, degenerated—as to prove
fatal, notwithstanding all rational treatment. The treatment cal-
culated to overcome anzmia consists in allowing nutritious diet,
carefully selected, and of easy digestion : for horses—oats, beans,
crushed linseed, the latter in small quantities, and good hay ; for
cattle and sheep—an allowance of oilcake in addition to their
ondinary fodder, which should be of good quality, and sufficient
but not over-abundant in quantity ; in addition to which the salts
of iron are to be given in small and repeated doses. If the
«digestion be weak and the appetite bad, the iron is to be withheld,
the vegetable tonics and the mineral acids given. Should the
appetite be depraved, or if there be an unnaturally acid condition
of the juices of the stomach, manifested by a tendency on the part
of the animal to lick the walls and grind its teeth, with sourness
of the mouth and feetor of the feces, the alkalies are to be com-
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bined with the vegetable bitters. For the constipation, which
is due to debility of the muscular walls, nux vomica is very
useful, mashes being now and then allowed. To the food above
prescribed, it may be necessary in aggravated cases to allow the
animal to have a quantity of milk twice a day—say one gallon
of skimmed milk night and morning, mixed with oatmeal or
porridge ; this it will usually become very fond of in a day or
two. The system of forcing food, by horning it, upon animals
is not to be recommended; for what an animal does not eat
spontaneously is not digested, but disorders the digestive system,
and destroys any little appetite that may possibly remain.

Horses, during the spring and autumn, when casting their coats,
suffer more or less from ansmia and debility, and are incapable
of performing the same amount of work as at other seasons of
the year. A little rest and gentle treatment at this period often
prevent the accession of disease. Again, horses whose coats
are very long, if kept in stables of even ordinary warmth, suffer
from ansemia, with anasarcs, and even dropsy of the serous cavities,
which will increase notwithstanding the most powerful tonics
and the most nutritious food, until their heavy coats are removed
by clipping. I have seen the lives of many valuable horses
saved by timely clipping.

In all anemic cases the secretory organs—the kidneys, skin,
&c.—are very apt to become torpid ; the urine is scantily secreted,
the skin dry and harsh, the animal hide-bound, as it is termed.
These complications must not be overlooked, or the blood will
become loaded with effete materials. To stimulate the kidneys
the spirits of nitrous ether may be given occasionally, and to
excite the skin nothing is to be compared to good groom-
ing, particularly damp wisping the whole surface of the body.
Warmth, comfort, gentle exercise, and pure air all play an
important part in the treatment, and should by no means be
neglected.

The changes and alterations in the several constituents of the
anemic blood are briefly as follows :—(1.) The red corpuscles
are remarkably diminished; they have been known in the human
being to sink as low as 27; they also appear to contain less
hematin, and are somewhat paler than those of healthy blood.
(2.) The amount of white corpuscles does not appear to be altered,
(3.) The fibrin, or the constituents by the interaction of which
the fibrin is formed, is never found below the normal standard.
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in some cases its quantity is notably increased, particularly if
inflammation of any organ is present. (4.) The solids of the seruam
are not found much altered. (5.) The quantity of water is more
or less increased in proportion to the diminution of the globules.

LEUKXEMIA OR LEUCOCYTHEMIA

Is a condition of the blood characterised by a large increase in
the number of the white corpuscles, associated with a new
formation of lymphatic tissue (lymphadenoma) in the lymphatic
glands, spleen, and other organs; but the association of leukemia
with lymphadenoma is not constant.

An increase of white corpuscles is also witnessed in some
cases of farcy and glanders; but the true nature of leukzmia
seems to depend more upon an inability in the white and lymph
corpuscles to form red blood globules, than upon any actual
growth of lymphatic tissue.

PLETHORA.

The possibility of there being at any time an increased
quantity of blood in the animal body—plethora—is denied by
some observers, The condition, however, is recognised by
veterinarians as one of not infrequent occurrence, more especially
in young fast-thriving animals, when fed upon very highly
nutritious food. The occurrence of a general plethoric con-
dition is also recognised by Sir Thomas Watson, who says—
“ Perhaps it may not be so obvious that the whole qua.ntity of
blood throughout the body is sometimes in excess. .

Full living and a sedentary life are causes likely to occasion
general plethora, and they do occasion it. The full diet, so long
as the digestive powers are perfect, provides more chyle, con-
ducts into the blood a larger quantity of its proper pabulum.

. . Their entire vascular system is preternaturally dis-
tended. If you open a vein you find that they [persons in a
plethoric condition] bear a copious abstraction of blood without
fainting, and are even refreshed by it; and the blood drawn
separates into a large and firm mass of coagulum, with but little
serum. Keeping to the nomenclature we have already employed,

t say that there is here hypertrophy of the blood.”

The treatment of these cases is sufficiently obvious—abstrac-

tion of blood, purgatives, a restricted diet, and increased exercise,



CHAPTER X
PATHOLOG Y— (continued).
CHANGES IN THE BLOOD—(continued).

DEFECTIVE EXCRETION.

SIr THOMAS WATSON, in his graphic language, says that “the
animal fluids are—the blood, the fluids that enter the blood,
and the fluids that proceed from the blood.

“ The fluids that enter the blood are of two kinds—

“ 1. Those by which it is renewed and enriched.
“ 2. Those which enter it in order that they may be con-
veyed out of the body.”

A defective condition of the fluids which enter the blood to
renew and enrich it —namely, the chyle—produces the condition
already described—an®mia. A modified or altered condition of
the chyle—that is to say, chyle imperfectly developed, contain-
ing abnormal constituents, products of imperfect digestion or
elaboration, or directly derived from the ingesta—is a frequent
source of alteration in the blood and of disease.

The fluids which enter the blood for the purpose of being
conveyed out of it are the products of the metamorphosis of the
chyle and tissue, accidental materials contained in the food,
products of imperfect digestion, superabundant nutritive ele-
ments unappropriated by tissue cells, and undergoing
degradation within the blogff-vessels, or in organs such as the
liver. For the removal of these effete materials the organs of
excretion are provided. When the organs of excretion are dis-
ordered or diseased, it follows that such produzts accumulate in
the blood, contaminate and render it unfit for the proper nourish-
ment of the body.
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The most remarkable and perhaps the most important change
in the blood from defective excretiom is that produced by
arrested or deficient secretion of urine. In some experiments
performed by MM. Prevost and Dumas, who removed the kidneys
of dogs and cats, on the third day after the operation vomiting
came on, with diarrhcea of a copious brown liquid containing
ammonia, from transformation of the urea, eliminated from the
intestinal mucous membrane; fever, with heat sometimes as
high as 110°, sometimes as low as 92°; small and very frequent
pulse, laboured breathing, and death, from the fifth to the ninth
day.

The post mortem appearances were, effusion of serum in the
brain, much mucus in the bronchial tubes, bilious fluid and
feces in the intestines, an appearance of inflammation of the
liver, great contraction of the urinary bladder, the blood more
watery than usual, and containing urea; five ounces of blood of
a dog yxeldmo twenty grains of urea, and two ounces of cat’s
blood ten grains.

Defective secretion of urine, resulting from disease of the
kidneys, induces symptoms very similar to the above, differing
in degree and mtensxty according to the extent of the k;dney
disease. Thus, in acute nephntls, or in rapid debeneratxon of
the kidneys, such an amount of urea and other effete urinary
matters may collect in the blood as to cause convulsions,
delirium, suffocative discharge of mucus from the bronchi,
diarrhces, and serous effusion into the cavities and areolar tissue.
In subacute cases dropsy gradually ensues, the animal finally
becoming cachectic. All these effects may be traced to excre-
mentitious materials retained in the blood, especially urea, which
if in great amount acts as a narcotic poison, in smaller, as an
irritant, inducing inflammations in various membranes; in the
horse, more especially in the membranes of the spinal cord, and
the neurilemma of the great nerves given off from the lumbo-
sacral plexus.

TRANSFORMATION OF CHYLE AND OF THE TISSUES.

The blood is kept in its normal or healthy condition by being
supplied with new elements derivable from the chyle, and by
having the products of the metamorphosis of the tissue and all
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its effete constituents removed by the various secretory organs.
When any of these conditions are abeent, or when, as sometimes
happens, the waste of tissue is so rapid as to preclude the elimi-
nation of all its products, a mal-condition of the blood-mass is
induced, which may lead to grave local complications and
diseases of important organs.

Some chemists hold the opinion that urea more especially is
derivable from waste of tissue only, and not from any change or
metamorphosis in the chyle or blood. I shall, however, endea-
vour to prove that an uremic condition of the blood may be
caused by chyle imperfect in quality or excessive in quantity;
the imperfection of the quality being the result of disordered
digestion, or of the ingestion of food unfitted for healthy chylifi-
cation; and excessive in quantity from the animal being fed
upon aliment too rich for its requirements. In order to under-
stand this, however, the student must be made still further
acquainted with the process of nutrition, and this may be
divided into—(1.) The introduction into the stomach and ali-
mentary canal of the food to be digested: (2.) The formation of
the chyle and blood, and the changes which the latter undergoes
in the lungs: (3.) The passage of nutritive plasma from the
blood to be transformed into tissues: (4.) The metamorphosis
and re-absorption of the tissues: (5.) The excretion of these
effete materials from the body by the various excretory organs.

I shall, however, confine myself, very briefly, first, to the
digestion of the food, and the formation of the chyle; and second,
to the changes and transformation of the chyle and blood in the
vessels.

All kinds of food are resolvable into carbon, hydrogen, oxygen,
nitrogen, and mineral constituents; and food to maintain the
animal body in a state of health must contain all these various
substances in due and proper proportions, and in quantities
depending upon its necessities and wants under the circum-
stances in which it is placed, the amount of work it is compelled
to perform, the amount of air it breathes, and upon various
peculiarities affecting its powers of digestion, whether the animal
be carnivorous, omnivorous, or herbivorous.

It is immaterial to what natural order the animal may belong,
the proximate chemical principles required for its nourishment
are the nitrogenous—albuminous, non-nitrogenous—starch, gum,
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sugar, oil, and the mineral salts, more particularly the phosphate
of lime and the chloride of sodium, with iron, potash, &ec.; and
it has been proved that all nutritive food must contain the
three principles, and that the absence of any one of them induces
starvation and death. It is also proved that the chemical con-
stitution of plants and animals is nearly identical, and hence
food derived from plants contains the substances of which the
animal body is made, and by which it is nourished. Some
animals are carnivorous, and must be maintained on flesh. In
others life is supported by plants and grain. The digestive
organs differ somewhat in these; but the digestion—that is
to say, the ultimate end of the digestive process—is the same in
all, namely, the formation of a whitish emulsion, the chyle,
which is absorbed from the intestinal canal, and conveyed into
the general circulation, there to be transmitted to all parts of
the body, giving to each materials which it may at the time
stand in need of for its development, growth, and vitality. In
all animals water is also necessary, not only as a diluent, but as
forming a component part of the blood and tissues.

It must be understood that mere nitrogenous, non-nitrogenous,
and saline materials of food will not serve the purposes of
healthy nutrition; they must be blended and united to form
the kind of food natural to each class of animal, and capable
of being finally converted into albumen, fat, and salts, as all
these exist in every tissue; the fibrous and muscular organs
containing much albumen, the glands and areolar tissue fat,
and the bones mineral matters.

The quantity of food required is greatly influenced by the
weather. If cold and condensed, the air contains more oxy-
gen, which, rapidly meeting with the tissues for the purpose
of maintaining the normal standard of animal heat, the body
demands more nourishment to prevent emaciation. Again, work
or severe bodily exercise causes waste of tissue, and at the same
time, if not too severe, stimulates the appetite, and improves the
powers of digestion. The demand for more food, the increased
appetite, and the exalted digestive powers being necessary to the
wellbeing of the animal, as compensating agents, by which
more food is partaken of and digested, in order to make up the
waste of tissue induced by the bodily exercise, a more or less
even balance is thus kept up between the secondary digestion,
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* or destructive process, and the primary digestion, or compensating
Pprocess.

It is very true that a healthy animal will retain its appetite
and be capable of partaking of food and digesting it for a con-
siderable time without exercise, and, under certain circumstances,
which sometimes seem inexplicable, remain in health. Gene-
rally, however, the excessive amount of nutriment is stored up
amongst the fatty tissues in various organs; and the storage of
fat may so far be looked upon as an act of excretion, bearing out
the proposition of Treviranus, that “ each single part of the body,
in respect to its nutrition, stands to the whole body in the
relation of an excreted substance ;” or, in other words, every part
and tissue of the body, by taking from the blood the peculiar
substance of which it is made, or which it can accommodate and
store for future use, acts as an excretory organ, inasmuch as it
removes from the blood that which, if retained, would be in-
jurious to the rest of the body.

In many cases, however, this act of accommodation, as it may
be termed, is insufficient ; and in animals fed upon rich food, par-
ticularly nitrogenous food, the blood-mass becomes so impure,
from the presence of effete materials, that the whole body is
poisoned. For example—and this not at all uncommon—a
horse is kept in the stable for some days, perhaps three or four
days, and fed upon its usual liberal allowance of food, con-
sisting of hay, corn, and water. When put to its work it
usually commences its labour with the greatest spirit and ani-
mation, every nerve and muscle being, as it were, in the highest
state of functional perfection ; but before it has proceeded more
than a few miles on the journey, very often before it has gone a
mile, it suddenly staggers and falls paralysed. Sometimes it
may be able to rise and walk slowly to its stable; sometimes it
never rises again. Shortly after the attack it is observed to
pass large quantities of a dark coffee-coloured urine, so dark,
indeed, as to lead many observers to suppose that it is blood.
Careful observations have, however, enabled me to determine
that such urine contains no blood, and little or no albumen, but
that the darkness of its colour depends upou an excessive
quantity of urea, and probably creatine and creatinine, products
of the degradation of the nutrient materials which had accumu-
lated in the blood-mass during the period the animal was at rest
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It has been maintained by some writers that urea isa product
formed in the kidneys, and by others that it is an oxidized
albuminous material, due to the degradation of muscular tissue,
brought about by muscular exertion only, and merely excreted
by the kidneys.

Without a doubt urea is an oxidized or degenerated condition
of albumen, but the occurrence of the immense quantity of it in
conditions of the animal body opposed to that of tissue change,
I think, disposes of the idea that urea is due only to metamor-
phosis of tissue, and supports the theory that it is formed in the
blood itself, or in the liver, as advocated by Meissner.

The rules for the proper treatment of disease depending on
blood loaded with effete materials are—1s¢. To clear the intestinal
canal of the materials with which it may be loaded, and from
which additional matter may be absorbed and conveyed to the
blood: 2d. To stimulate the powers of the excretory organs,
kidneys, and skin: and 3d. To attend to the comfort of the
patient, and particularly to supply it with abundance of water,
which not only allays the thirst, but dilutes the Llood and
stimulates excretion.



CHAPTER XL
PATHOLOG Y—continued.
CHANGES IN THE BLOOD—continued.

HYPERZEMIA OR CONGESTION.

Tne liability of the blood to be variously altered and modified
having been described in the preceding chapter, it now becomes
necessary to enter into a consideration of certain changes which
may occur in its circulation, arising from an alteration in the
condition and properties of the blood-vessels, and causing an in-
terference with its natural flow.

By hyperemia is meant an excess of blood in the vessels of
a part. It is of two kinds, namely, active or arterial, and
mechanical or venous.

Active hyperemia is an excess of blood in the arteries, with,
most commonly, an increased rapidity of the flow, and arises
from increased blood pressure and from diminished arterial
resistance.

Hyperzmia from increased blood pressure occurs from inter-
ruption of the main current of blood in any particular part,
owing to which increased pressure is thrown upon the collateral
vessels, which thus become dilated, the amount of blocd in
them being increased, and its flow accelerated. This kind of
congestion is seen after the main current of a part has been
obstructed from any cause, and is known as collateral hyperemia.

Congestion of the vessels of one part from an obstruction to
the flow of blood in another, is also well exemplified in con-
gestion of the internal organs from contraction of the superficial
capillaries, so often produced by exposure to cold.

In some instances, the intropulsive operation of cold is so great
that the internal capillaries become loaded with blood to such
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an extent that their walls give way, and the blood is extravasated
into the surrounding tissue. In this manner apoplexy of the
lungs is brought about, and so great is the extravasation in some
rare instances, that the blood has found its way into the bronchi
and trachea, and has been finally expelled through the nostrils.
The local constringing effect of cold is best witnessed upon the
human body, more especially in persons of weak circulation, in
whom, very often after washing or bathing in cold water, the
fingers are quite bloodless, pale, and numb. If we reason upon
this circumstance, and bring such reasoning to bear upon our
own subject, can we wonder that exposure to external cold is
followed by internal congestions.

In many cases, however, nature provides a guard to the influ-
ence of cold upon the skin, by furnishing animals with coats of
hair or wool suitable for their several necessities, and it is only
in animals which are casually exposed to such cold that we
witness its effect in causing internal congestions.

Congestion from diminished resistance arises from atony of the
wall of the vessels. This atony, loss of power, or relaxation of
the vessels, is generally due to paralysis of their muscular walls,
and most commonly occurs in vessels least provided with mus-
cular fibres, that is, in the capillaries and veins of organs easily
distended, and which are composed of much areolar tissue. This
peralysis of the muscular walls may be due to an influence opera-
ting upon the vaso-motor nerves, or to irritation of a sensory nerve.
Pressure upon the great sympathetic nerve in the neck causes
active congestion of the head and neck, and most probably the
congestion of the brain, redness of the conjunctive, suffusion of
tears, and other signs of fulness of the vessels of the facio-cranial
region, with the coma and delirium which are sometimes asso-
ciated with gastric or intestinal disease, are due to pressure upon
the cardiac branches of the great sympathetic or ganglionic nerve.
It is very true that some emotions are attended with hypersmia ;
and it may be said that the meningeal or cerebral congestion
of parturient apoplexy is due to some sympathetic influence
which the stomach has upon the brain. The question need
not be discussed here, as it will again come under considera-
tion; and let it suffice us for the present to know that dis-
order of the stomach is capable of producing congestion of the
brain.
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In hemiplegia, a disease rarely witnessed in the horse, but to
which horned cattle are liable, congestion of the vcssels of the
paralysed side is & prominent symptom.

Atony of the arterial walls may be dud to degeneration of
their muscular and internal coats. It is most commonly the
cause of the various congestions seen in old animals.

Mechanical congestion occurs chiefly in the veina, and is pro-
duced by anything which interferes with the flow of the blood
through them, such as obstruction of the vein lcading from a
part, arising from pressure upon its walls, or the pressure of a
thrombus or clot within its canal. Thus congestion may be in-
duced by the pressure of a tight bandage ; and again, congestion
of the portal vein is caused by cirrhosis or other disease of the
liver, which causes pressure upon its venous branches. Disease
of the valves of the heart produces fulness of both the pulmonary
and systemic veins. When the incompetency is limited to
the mitral valve, the congestion is mostly limited to the lungs,
while insufficiency of the tricuspid causes congestion of the
systemic veins. The character of congestion beginning in the
veins is that the veins as well as the capillaries are distended,
giving the part an arborescent appearance, which has a much
more permanent character than congestion beginning at the
arteries. Arterial congestion, especially that of an active type,
very often disappears shortly after death by the post mortem
contraction of the vessels.

In addition to mechanical obstruction to the flow of blood,
there are various and important causes of venous congestions,
such as diminished cardiac power, gravitation, an altered con-
dition of the blood, and defective secretions.

1. Diminished cardiac power.—The contractile power of the
heart becomes diminished in many diseases, and death may
result, not so much from the original disease from which the
animal has been suffering, as from congestion of some vital
organ, more especially the lungs or the brain, arising from the
inability of the heart to propel the blood through the vessels of
such organ. The example most familiar to the veterinarian of
this form of congestion is acute congestion of the lungs caused by
over-exertion. Many instances of this occur in the hunting-field
during severe runs; horses out of condition, and unfit for very
prolonged and severe galloping, falling down and rapidly sinking
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from this cause. This form of congestion becomes aggravated by
the blood remaining unchanged, for it is found that when the
blood is not properly changed in the lungs, its passage through
them is partially impeded, that it accumulates in them, in the
right side of the heart, and in the veins generally.

2. Gravitation—The veins of the extremities and other de-
rending parts of the body are congested from this cause. It
indicates an atonic condition of the system generally, with
diminished cardiac force; and is commonly associated with all
the exhausting diseases of the horse, more especially if the
animal is not exercised. Congestion from gravitation is also
caused in many healthy horses by want of exercise. Indeed, a
due amount of exercise, when in a condition to take it, seems to
be of greater importance to the horse than to horned cattle.
The cow or ox will remain in the stall for weeks, or even
months, tied in one position and receiving no exercise, but the
limbs never swell, and there are seldom any signs of venous con-
gestions ; not so with the great majority of horses. Now and
then, however, a horse is met with whose limbs never swell from
want of exercise, but as a rule horses when not exercised suffer
from swellings of those depending parts of the body farthest
removed from the centre of the circulation. Other horses
habitually suffer from swelled legs, no matter how carefully and
properly they are fed and worked. The debility produced by
the process of “ casting the coat” causes congestion of the vessels
of the depending parts.

A very remarkable example of the effects of gravitation in
producing congestion used to be frequently witnessed in the
days when bleeding was so commonly performed, and when
inflammation of the jugular vein was more frequently met with
than now.

The loss of a jugular from the formation of a thrombus within
it, and consequent obliteration of its canal, did not seem to
interfere with the cervical circulation until the animal was
turned out to grass; but immediately this was done, the animal’s
head would commence to swell to a most alarming extent,
proving that, although the collateral circulation was sufficient,
so long as the horse was fed from the rack or manger, it was
quite insufficient when the head was depressed whilst grazing.

3. Altered conditions of the blood.—Many congestive diseases,
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more especially those of horned cattle and sheep, are caused by
an altered condition of the blood. How this determines a con-
gestion of an organ or a system of organs it is difficult to under-
stand ; but such diseases as apoplexy of the spleen, quarter-ill,
and other anthracoid diseases manifested by extensive congestions
and extravasations, are all due primarily to blood alterations,
the lesions of organs being secondary to and depending upon
the blood disease. A thin watery state of the blood, as well as
the presence of some specific blood poisons, and the operation
of maldrious influences, have also in many cases a tendency to
cause congestions of organs.

4. Defective secretion, either from an organ or a secretory sur-
face, is a cause of congestion of such an organ or surface; and it
is found that the means which increase the secretion will often
remove the congestion. It must, however, be borne in mind
that diminished secretion is usually the result of the congestion,
and that the means which have the power of exciting the secre-
tion of such a part very often, in virtue of their irritating effects
upon it, increase thd congestion, or, what is perhaps of greater
moment, transform a mere congested condition into that of in-
flammation.

Many writers seem to confound congestion with inflammation,
and we continually see slight inflammations described as con-
gestions. It appears to me that a distinction should be made
between the two conditions, and that a congestion should be
defined to be a fulness of the vessels of a part or parts arising from
various causes, without the occurrence of any primary important
perversion of the nutrition of that part; and that inflammation
is a perverted condition of the nutritive function of a part,
accompanied in the majority of cases by a congested condition
of its vessels; such congestion, however, not being necessary to
the inflammatory process, for it is found that inflammation
involves the non-vascular as well as the vascular structures of
the animal body.

The results of mechanical congestion are transudation of
serum, hemorrhage, thrombosis, and gangrene; and of active
hyperemisa, increased redness, elevation of temperature, and a
sense of throbbing, succeeded, if the congestion continues, by
enlargement of the small arteries and thickening of their walls;
function being in some cases exalted, more especially if the
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congestion be in a nervous centre, whilst in other instances
function becomes diminished. Thus a long-continued congestion
of a secretory organ arrests, or very considerably diminishes, the
function of that organ.

The congestion or fulness of the vessels is somewhat relieved
by transudation of serum into the tissues, or into cavities, con-
stituting cedema, anasarca, and dropsical effusion. For this
reason the limbs swell when their vessels are congested from
debility or want of exercise; and the peritoneal cavity becomes
filled with fluid, constituting ascites, when the portal veins are
in any way obstructed. The transuded serum generally differs
from that of the blood, in containing less of the solid blood
constituents and more water; it has also a lower specific gravity.
If exposed to the air it will sometimes coagulate, forming rather
a gelatinous mass than a firm fibrinous clot.

When the obstruction is very great the serum partakes more
of the nature of the blood plasma; and it is now ascertained
that in some instances the blood globules may escape through
the walls of the capillaries without rupture. This fact was dis-
covered by Cohnheim, who, by applying a ligature to the femoral
vein of the frog, observed, when the congestion of the vessels
became very great, that the red corpuscles passed through the
capillary walls, and in so doing assumed an hour-glass shape, or
became constricted in their'middle. This fact explains to some
extent how, in some cases of purpura, transudation of blood
takes place into the tissues without rupture of the vessels.

Congestion from obstruction producing gangrene is seen in
strangulated hernia, and in invagination of a portion of the
intestines. Gangrene from obstruction is always of the moist
kind, whereas that from arterial incompetency is of the dry kind.
In the one the blood supply is scarcely or not at all interfered
with, but the return of that blood is arrested, stasis is produced,
the blood thus imprisoned transudes into the tissues, and, rapidly
dying and decomposing, adds to the rapidity of the death and
decomposition of adjoining structures. In the other, or gangrene
from want of blood, the part turns pale and dry, shrinks, becomes
mumnmified, or crumbles into fragments.

The occurrence of thrombosis, or the formation of clots in the
congested vessels, results from the blood coagulating within
them during life, and may arise in congestion of any part, and

H
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from any of the causes already enumerated. When caused by
direct pressure, the coagulation commences at the point where
the obstructing cause comes into contact with the vessel, and
extends as far as the collateral branches; when from debility,
diminished cardiac power, or gravitation, the coagulation com-
mences first behind the flaps of the valves, and appears to be
owing to the force of the current being insufficient to completely
open the valves. The blood thus allowed to lodge and stagnate
coagulates and forms a thrombus or clot, which may finally
obstruct the whole venous channel as far as the next large
collateral branch.

Treatment of congestion.—The most important means for the
removal of congestion are those which tend to remove its cause;
and if the causes already enumerated are borne in mind, the
practitioner will at least have some guide to the proper line of
treatment. When the congestion is due to the influence of cold
upon the surface, clearly the first step is to restore the circulation
of the skin by warmth, friction, and by the administration of
remedies, such as the spirits of nitrons ether, which are known
to promote diaphoresis. If the congestion be due to diminished
cardiac power, or debility of the vessels—and this is often induced
by want of exercise—the lost power and tone must be restored
by good food, pure air, regular and moderate exercise, and tonics.
If the debility of the vessels be very great and obstinate,
the effects of ergotine may be tried. This remedy acts by
producing contraction of the blood-vessels; it may be very
conveniently used hypodermically. The effects of bandaging, in
supporting the weakened vessels of congested limbs, should
not be lost sight of, nor its application neglected. In many
instances a watery condition of the blood is associated with
debility of the circulatory apparatus: in such cases tonic remedies
combined with diuretics act most favourably.

In severe internal congestions, where not only the organ chiefly
affected is filled with blood, but the right side of the heart and
the great veins also, the necessity of affording mechanical relief
becomes a serious question, and very often an urgent necessity.
It is very true that severe internal congestions, more especially
those of the lungs and brain, are generally associated with
greatly diminished cardiac power, feeble pulse, and nervous pru-
stration; and if we were to admit what is so commonly in-
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sisted upon, that the course of ‘reatment is to be guided by

the condition of the pulse, then the withdrawal of blood would
be contra-indicated in every instance. But practitioners who
have thought over the matter know full well that a moderate
bleeding is followed by a diminished acceleration of the pulse,
and improvement in its tone, and that many congestions are
immediately relieved by such procedure. The explanation is
not diffieult. In cerebral congestions the diminished cardiac
power and feebleness of the pulsations are caused by the
pressure of the congested vessels upon the brain substance:
in many instances this pressure is increased by the transudation
of serum from such congested vessels. By diminishing the
brain pressure by the abstraction of blood, the cause of the
debility is at once removed. The heart is now able to beat
fully and strongly, and thus a small, feeble, or even thready
pulse is changed into a full, soft pulsation. The variety of
opinions held as to the possibility of causing an alteration of the
fluids within the cranium by bleeding or otherwise, need not be
discussed at present. My own experience leads me to the con-
clusion that a comatose condition produced by cerebral or
cerebro-meningeal congestion is often removed, the pulse being
at the same time improved in tone, by a moderate bleeding.
Pulmonary congestion and the feebleness of the heart’s action—
the “oppressed action ” as it has been termed—are aggravated by
the right side of the heart and the great veins being choked with
blood. In this instance, it is true, the withdrawal of blood
does not relieve by removing the primary cause—that is,
the congestion of the pulmonary capillaries—but, a most im-
portant complication, it diminishes the supply of blood to the
already overloaded heart, and through it to the already con-
gested vessels. Bearing this in mind, the rapidity with which the
withdrawal of a large stream of blood produces an impression will
be understood ; indeed, it can most truly be stated that the relief
afforded does not depend so much upon the quantity withdrawn,
as upon the rapidity of the withdrawal. For example, six or eight
quarts of blood might be abstracted in a small or trickling stream,
and afford no relief, but, on the contrary, do much harm, by
causing debility or exhaustion; but a smaller quantity, if
withdrawn rapidly, may be followed by a marked remission of all
the distressing symptoms. In the one case, the blood supply to
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the heart within a given time has scarcely been interferced with,
while, in the other, the quantity returned by the veins has been
most sensibly diminished, time has been afforded to the con-
gested vessels, become to some degree emptied, to regain their
lost tone, and for the circulation generally to be restored to its
equilibrium. In these congestions the administration of diffus-
ible stimulants after the bleeding will still further restore the
lost power of the propulsive force and of the debilitated walls of
the vessels ; and, in virtue of their exalting action, will diminish
the internal congestion, by causing an increased circulation of
the vessels of the skin and excretory organs.

LIPEMIA, OR FATTY BLOOD.

In February 1882 I was consulted by a gentleman living in
the West Highlands regarding a fatal disease which had ap-
peared amongst his ewes, mostly among gimmers.

The history of the outbreak was very meagre, and was from
the farm manager, who stated—

“The appearance when first attacked, or rather when we
notice them, is that they do not follow the flock, and, when
walking, propping their legs as appearing to keep them from
falling, which they often do, always going down head first.

“Their droppings not at all natural, and mixed with a slimy
mixture of blood. They live from three to four days after we
detect them ill.

*“ Their food for the last three months, turnips carted out on
grass land, with an allowance of half a pound of Indian corn
and cotton cake mixed per day.

“I may add that they were turned into the turnip fields to
pick up broken and small turnips, but were only there about
three weeks, durjng which time they bad full turnips, and looked
the very picture of health.

“ Mostly all the dead ewes when opened have shown a great
deficiency of blood.”

The proprietor in a short note informed me that “the only
treatment that has been attempted is giving a dose of castor oil,
and that some of those showing symptoms of disease improved
since the giving of cotton cake was discontinued.”
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These letters were accompanied by the carcase of a sheep of
the Shropshire Down breed in an advanced state of decom-
position.

On a post mortem examination being made the whole body
was found to be loaded with fat ; that of the abdominal parietes
being several inches in thickness; the sublumbar region had
many pounds of fat in it, and here it was found that the interior
of the fatty masses had undergone crystallisation ; well-formed
crystals of stearine and margarine being found in the midst of a
dry kind of débris.

The structures of the liver and of the heart were not only
thoroughly infiltrated with oil globules, but had undergone fatty
degeneration to an advanced degree; the lungs were congested,
and the large pulmonary vessels filled with thrombi; the cardiac
ventricles were quite full of blood, showing that death had been
induced by wmsthenia and pulmonary congestion.

Microscopically examined, the blood (which was pale in colour
when seen with the naked eye) from the heart, pulmonary vessels,
and from other parts, was found to be loaded with oil globules,
as represented in the drawing, which was made on the spot.

F16. 2a.—(a) Blood corpuscles altered in shape. (b) Oil globules,
isolated and in groups, scattered about the field.

It will be seen that the oil globules vary in size, some being.
smaller, some much larger than the red blood corpuscles. It was
unfortunately, however, impossible to prepare microscopic slides
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of the blood and tissue owing to the advancing decomposition ;
but notwithstanding this, the fat gave the usual reactions with
perosmic acid and other staining materials.

I am not aware that this disease has ever been observed by
any veterinary writer, and it was only in 1874 that Professor
Kussmaul first drew attention to it in the Deutsches Archiv fir
Klinische, as causing a remarkable mode of death in diabetes
mellitus of the human being ; the fatal symptoms consisting in
a peculiar kind of dyspncea, which after a time was accompanied
by and ended in coma.

In 1879, the late Professor Sanders, and D. J. Hamilton,
M.B,, Edinburgh, investigated two cases after death from
diabetes, and found a condition of the blood similar to that
described above.

Death from lipemia has also been observed in cats which
have suffered from exhaustive diseases, accompanied by great
emaciation, but no cases have hitherto been recorded in which
this condition of the blood has accompanied obesity of the body
generally.

Fatty embolism of the pulmonary artery is a cause of death
in some cases of compound fracture of the long bones in man,
and is accounted for by the fact that the medulla of the osseous
canal gains entrance into the ruptured blood-vessels, and is thus
mixed up with the general circulation, becoming arrested in its
passage through the pulmonary vessels, and there forming a
block to the pulmonary circulation, which finally effectually
stops the aération of the blood, and causes death by apncea.

On comparing the fat condition of the body of this sheep to
the emaciation of diabetic subjects, one cannot help being struck
with the contrast between the two extremes. It is certainly
difficult to answer the question, how is the fat produced in the
blood of diabetic patients? But in this sheep the conclusion
seems self-evident: that we had an animal which (along with
others) had been fed up to such a point that it could no longer
either assimilate, utilise, or excrete the highly nutritious matters
contained in its food.

The Shropshire Down breed of sheep are noted for their
fattening properties, and in this case we had an example of an
animal having been fed beyond the point of perfection. The
winter of 1881-2 was a remarkably open one; grass was plentiful
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throughout the season, and, in addition to an abundance of grass,
these sheep had a full allowance of turnips, besides "corn and
cotton cake. This rich food, the quantity of which, however,
does not strike one as being outrageously great, given in addition
to the turnips and grass to animals whose fattening qualities is
so well known, was evidently too much. After feeding upon
it, the sheep would have little or no inclination to roam about ;
indeed, grass being abundant, there would be no necessity for
them to travel far in search of food; fat was consequently so
rapidly formed that all the tissues of the body become loaded
with it, and finally the blood, where it caused an obstruction to
the circulation, and thus induced death.

SEPTICZEMIA—PROGRESSIVE GANGRENE.

Definition.—A condition produced by the absorption or in-
troduction of putrescent matter into the system, characterised
by great prostration, metastatic lameness, colicky pains, with
purging, the feces being feetid, foetor of the breath, and
rapid emaciation in the horse. In horned cattle and sheep
it is generally seen after parturition, and manifested by great
prostration, collapse, fluttering pulse, expulsion of a coffee
coloured fluid from the uterus, violent straining, purging, and
great restlessness ; also known as braxy, affecting sheep in their
first year (hoggs), and occurring in the late autumn and early
winter months, especially when the weather is cold, and the
grass covered with hoar frost. It is also very destructive to
lambs, and to calves a few days old.

These varying forms of septiczemia will be found described
under various heads in the context of this work, as well as in
the Principles and Practice of Veterinary Surgery.

THE ARTIFICIAL INDUCTION OF SEPTICEMIA has been the subject
of various experiments—first of all by M. Davaine, and afterwards
by M. Bouley, Director of the Alfort Veterinary School. The
experiments were as follows :—Six watch-glasses were placed on
a table. Into the first 100 drops of water were placed, and to
these was added one drop of blood from a septicemic rabbit ; the
whole was stirred so as to produce a solution of y3;. One drop
of this was placed in the second glass containing 100 drops of
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water, and a dilution of yg,345 produced. In the third glass, a
drop from the second gave a dilution of y z38,555. In the fourth
glass a drop of third dilution added to the 100 drops of water
produced a dilution of yyy,53v,50u- In the fifth glass, similarly
treated, there was a dilution of y4,553,355,5v0 ; 8nd in the sixth
a drop of the dilution gave a trillionth (y305,300,5v5.0v0)
Matters being so disposed, four rabbits were inoculated respec-
tively with the first, second, third, and fourth dilutions, a horse
with the second, and a guinea-pig with the first. Next day all
the rabbits were dead, the guinea-pig fell ill, but recovered, and
the horse sustained no harm. M. Bouley communicated an
account to the Académie de Medicine of numerous experiments
he had made confirming the above, and stated that dogs can also
be killed by the septicemic virus derived from the rabbit, and
that such virus derived from the horse possesses much less
virulence than that furnished by the rabbit.

I have repeatedly experimented on birds and rabbits with
the undiluted blood of pyzmic—septicemic (Vogel)—rabbits
and birds, and have always induced death, either by a rapid
corruption of the whole blood-mass, from which the animals
bave died in a few hours, or, resisting the first effects of the
morbid inoculated material, from pymmia with abscesses in
various internal organs.

Selecting mice as being specially adapted for experiments on
infective diseases, Koch has made some remarkable discoveries
pointing to the conclusion that death may be induced by (a)
a soluble poison, “ Sepsin ;” by () a true septicemia induced by
the multiplication of the bacilli introduced by the inoculation ;
and by (c) a progressive destruction of tissue (gangrene), com-
mencing at the point of inoculation and spreading rapidly to
adjacent parts.

Blood or meat infusion, which have putrefied for a short time,
act more injuriously than when putrefaction has extended over
a longer period, and five drops of such blood, if injected under
the skin of the back of a mouse, kills it within a short time.
There are marked symptoms of illness immediately after the
injection. The mouse becomes restless, runs about constantly,
but showing great weakness and uncertainty in all its move-
ments; it refuses food, the respiration becomes irregular and
slow, and death takes place in from four to eight hours.
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In such a case the greater part of the injected fluid is found
in the subcutaneous cellular tissue of the back in much the same
condition as before it was injected. It contains bacteria of the
most diverse forms, irregularly mixed together, and as numerous
as when examined before injection. No inflammation can be
observed in the neighbourhood of the place of injection. The
internal organs are also unaltered. If blood from the right
auricle be introduced into another mouse, no effect is produced.
Bacteria cannot be found in any of the internal organs, nor in
the blood of the heart.

Koch therefore concludes that an infective disease has not
been produced as the result of the inoculation, but that the
death of the animal is due to a soluble poison—Sepsin—which
has been shown by the researches of Bergmann, Panum, and
others to exist in putrid blood. This supposition is confirmed
by the fact that when less fluid is injected the symptoms of
poisoning which follow are less marked, and are quite absent
when one or at most two drops have been injected. After the
use of such small quantities mice often remain quite well, but
a third of them, on an average, become ill after the lapse of about
twenty-four hours. The less amount of putrid fluid injected,
the fewer mice become affected, but less than one drop is some-
times sufficient; thus, of twelve inoculated with one-twentieth
to one-tenth of a drop each, only one was successfully infected.

The first symptoms of the success of the inoculation with this
minute quantity is an increased secretion from the conjunctiva.
The eyes appear dull, and a whitish mucus collects between
the lids, and finally glues them together. At the same time
lassitude sets in, the animal moves little and languidly; as a
rule it sits quite still, with its back much bent and its extre-
mities closely drawn up. It then ceases to eat; its respirations
become slower; weakness gradually increases, and death comes
on almost imperceptibly. Convulsions never precede it (they
always do so in anthrax). After death the animal still remains
in the sitting posture with its back strongly bent; whilst a
mouse which dies from anthrax is always lying on its back or
side, with its stiffened limbs fully extended. Thus, by the
position of the body after death, a fatal result produced by the
inoculation of putrefying blood is at once distinguished from
that occasioned by inoculation with the material of anthrax.
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On post mortem examination there is found at the place of
injection or inoculation slight cedema of the subcutaneous cel-
lular tissue. This, however, is often absent, and the internal
organs, with the exception of a considerable swelling of the
spleen, appear quite unaltered. Oune-tenth of a drop of the
fluid of the subcutaneous cedema, or of blood from the heart of
such animal, inoculated into another mouse, is sufficient to cause
exactly the same symptoms, and death in about fifty hours.
From this second animal a third may be injected, and so on
through as many successive animals as one pleases.

Koch says that the certainty with which the infective material
can be carried from one mouse to another is greater than in
anthrax, as in the latter the material for inoculation must be
taken from the spleen, because the blood of mice affected with
anthrax often contains very few bacilli; but in septiceemia, pro-
duced by putrefying blood, it is a matter of indifference from
which organ the material for inoculation is taken, and even the
smallest quantity will produce an effect with certainty.

The blood of mice which became ill after injection of one to
ten drops of putrefying blood was found to contain, as a rule,
different varieties of bacteria in small numbers, micrococci, and
large and small bacilli. If, however, the animals died after
tnoculation with putrefying or septiciemic blood, small bacilli
alone appeared. This result was invariable, and the bacilli were
in large numbers.

These bacilli are often attached to each other in septicemic
blood in pairs, either in straight lines or forming an obtuse
angle. Chains of three or four bacilli also occur, but they are
rare. They show at first sight a great resemblance to small
ncedle-like crystals, but that they are undoubtedly vegetable
bodies is evident, for when septiceemic blood is kept in an incu-
bation apparatus, these grow in a manner similar to the bacilli
of anthrax, not forming long threads like the latter, but dense-
masses, which consist of isolated bacilli sometimes containing
spores. They are extremely difficult to see, and it is necessary
to stain them with methylaniline violet or blue. The best way
to do this is to dry the fluid containing them on a glass slide, stain
with methylaniline, and mount the specimen in Canada balsam.

The relution of these bacilli to white corpuscles of the blood
is peculiar. They penetrate into these and multiply in their
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interior, and it is often found that there is hardly a single white
corpuscle in the interior of which bacilli cannot be seen.

Disease induced by the inoculation of the blood of septicemic
mice cannot so successfully be induced in so many different
animals as with that of anthrax. Thus Koch failed to cause
it by inoculating rabbits, and even field mice resisted the
inoculations.

Occurring along with the septiceemic bacillus, Koch has found
in mice, after the introduction of putrefying blood, a micrococcus
in the neighbourhood of the place of injection. This organism
is of rapid growth, and forms very regular chains. As a rule,
when an animal dies of septiczemia after about two days, none
of the numerous forms of bacteria which were injected with the
putrid blood can be discovered, except the septicmic bacilli,
or it may be a few residual specimens growing with difficulty.
It must therefore be supposed that none of the other bacteria
injected at the same time find in the body of the living mouse
a suitable soil, and that they therefore die more or less quickly.
Koch’s attention was therefore arrested when he found in some
cases, growing at and about the inoculated spot, micrococci in
unusual abundance and of a constantly characteristic form.
They were not present in the blood, and by inoculation with
the blood the septiceemic bacilli alone were transmitted. In
order to test whether they could be inoculated, it was necessary
that the material should be taken from the place of injection.
Inoculations carried out in this way were successful in pro-
ducing both forms of disease, and the virulence of the serum
from the subcutaneous cellular tissue containing these micro-
cocci was just as marked as that of the septiczemic blood.
When the point of a knife which had been well cleaned was
merely brought in contact with the subcutaneous tissue at a
tpot about one centimetre and a half from the place of injection
or inoculation, and when with this knife another animal was
immediately inoculated, the inoculation was successful on every
occasion. Septicemia was of course always produced at the
same time, because the serum used contained also septicemic
bacilli. The influence of these micrococci on animal tissues,
and their mode of spreading, can be best traced on the ear of a
mouse, and it is specially instructive to compare an ear on
which only septiceemic bacilli have been inoculated with one
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into which both the bacilli and the chain-like micrococei have
been introduced. In the former the cellular tissue is full
of red corpuscles and lymph cells, so that the bacilli can
often be recognised only with great difficulty among the
numerous cell nuclei. The other car presents totally different
appearances. Spreading from the place of inoculation, one
can see extremely delicate and regular micrococcus chains, here
pressed together so as to form thick masses, traceable almost to
the base of the ear, all the tissues of the part occupied by them
being remarkably altered. As far as the micrococci extend,
neither red blood globules nor nuclei of lymph or of connective
tissue cells can be seen. Even the extremely resistant cartilage
cells, and the plasma cells so richly present in the mouse’s ear,
and which are likewise characterised by great resisting power,
are pale and scarcely recognisable. All the constituents of the
tissue look as if they had been treated with caustic potash ; they
are dead, they have become gangrenous. Under these circum-
stances the bacteria develop all the more vigorously, and the
micrococci penetrate in numbers into the damaged blood and
lymphatic vessels, and here and there they fill them so com-
pletely that the vessels appear as if injected. Among these
the septiceemic bacilli, no longer obscured by nuclei, are seen
very distinctly in small groups, which are at times very dense,
and can be traced up to the root of the ear, and indeed be-
yond it, having at the same time increased enormously in
the blood, and ultimately causing the death of the animals.
The micrococci, on the other hand, and the destructive process
associated with them, have only extended during the same time
(about fifty hours) as far as the vicinity of the root of the ear,
where their limit is sharply defined, and can be seen on a longi-
tudinal section examined with a low magnifying power (twenty-
five diameters). The appearances presented by the ear on a
post mortem examination lead to the conclusion that the action
of these micrococci in causing gangrenc is somewhat as follows :—
Introduced by. inoculation into living animal tissues, they
multiply, and as a part of their vegetative process they excrete
soluble substances, which get into the surrounding tissues by
diffusion. When greatly concentrated, as in the neighbourhood
of the micrococci, this product of the organisms has such a
deleterious action on the cells that they perish and finally com-
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pletely disappear. At a greater distance from the micrococci
the poison becomes more Jiluted and acts less deleteriously, only
producing inflammation and accumulation of lymph corpuscles.
Thus it happens that the micrococei are always found in the
zangrenous tissue, and that in extending they are preceded by a
wall of nuclei, which constantly melts down on the side directed
towards them, while on the opposite side it is as constantly
renewed by deposition of fresh lymph corpuscles.

These observations refer to inoculations with fluid containing
both micrococci and bacilli, and it might have been supposed
that the septiczmic bacilli were necessary forerunners of the
micrococci, and must to a certain extent prepare the way for
them.

Koch attempted by various means to separate them from each
other, but for a long time with no avail. But chance led him
to the proper method. A field mouse, which he had already
found out possessed an immunity from septicemia, was inocu-
lated with bacilli and chain-like micrococti. The experiment
was made in the expectation that neither parasite would
develop. This expectation, however, was not fulfilled, for,
though the bacilli, as usual, underwent no development, the
micrococci increased and spread in exactly the same manner as
had been the case in the domestic mouse. _

Beginning at the point of inoculation in the root of the tail,
the gangrene spread onwards along the back, passing deeply
among the dorsal muscles, and downward on both sides to the
abdominal wall. The animal died three days after inoculation.
The parts affected with the gangrene were partially denuded of
epidermis and hair, and contained chain-like micrococei in
extraordinary numbers. The same micrococei were also found
on the surface of the abdominal organs, although there was no
visible peritonitis. The blood and the interior of the organs
were, on the other hand, quite free from them. From this
animal other field mice, and from these again domestic mice in
various successive series, were subsequently injected, and with
always the like result—namely, that only chain-like micrococci,
and in their train progressive gangrene, were obtained.

The development of bacteria even in a suitable soil can be
checked by certain influences, physical, biological, and chemical,
and of these none are more potent than temperature. No fully
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developed bacteria have as yet been found to survive after long
exposure to 60° C. when in the moist state, and but few resist a
temperature 50° C.=101° F.

The spores of bacteria, however, can resist a much higher
temperature than that which destroys the adult organism, and all
agree that the boiling-point of water is the lowest which can be
relied upon to destroy spores; but in the dried state they are
much less readily destroyed, requiring three hours’ exposure to
a temperature of 140° C.

Again, intense motion checks bacterial life, but electricity
seems to have no effect upon them.

Of the chemical influences which destroy or retard bacterial
life the most powerful is corrosive sublimate, its action being
instantaneous even in a dilution of one part to five thousand.
Next to the bichloride are placed bromine, iodine, and chlorine;
but carbolic acid is not so reliable, as nothing less than a three per
cent. solution destroys spores, and requiring at least seven days,
and a five per cent. solution requiring from twenty-four to forty-
eight hours. When dissolved in oil, Koch says it is harmless
both to spores and developed bacteria. When immersed in it in
the dried state and dissolved in alcohol, it is also inert.

The only other agents which can be depended upon to destroy
microbic life in less than twenty-four hours are permanganate of
potash in five per cent., and osmic acid one per cent. solution. A
five per cent. solution of chloride of iron destroys within six days,
but neither sulphate of copper nor chloride of zinc seem to
have any effect.



CHAPTER XIL

PATHOLO G Y—continucd
MODES OF DEATH.

FoLLowING the example of Dr. Williams, Sir Thomas Watson,
and other writers upon medicine, I purpose very briefly to con-
sider the chief varieties of the modes of death.

An inquiry into this subject, says Watson, “is not one of
merely curious interest, but hasa direct bearing upon the proper
treatment of disease. It will teach us what we have to gnard
against, what we must strive to avert in different cases.”

A continuance of “life is inseparably connected with the con-
tinued circulation of the blood. So long as the circulation goes
on, life, organic life at least, remains. When the blood no
longer circulates, life is presently extinct; and our investigation
of the different modes of dying resolves itself into an investiga-
tion of the different ways in which the circulation of the blood
may be brought permanently to a stand.

“ Observe the ample provision that is made in the construc-
tion of the body for carrying on and maintaining this essential
function. First, there is an extensive hydraulic apparatus
distributed throughout the frame, consisting of the heart
and other blood-vessels. Next, there is a large pneumatic
machine, forming a considerable part of the whole body, com-
posed of the lungs and the case in which they are lodged.
Lastly, the power by which this machine is to be worked and
regulated is vested in the nervous system. Each of these
systems must continue in action, or the circulation will stop,
and life will cease. The functions they respectively perform
are consequently called vital functions; and their main organs
—the heart, the lungs, the brain—are denominated vital organs.
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The functions of any one of the three being arrested, the
functions of the other two are also speedily extinguished.”—
(WarsoN’s Principles and Practice of Physic.)
Death, it is observed, occurs as follows :—
1. Death beginning at the heart—syncope—asthenia.

2. » » lungs—apncea.
3 ., » ,  brain—coma.
4 " »  blood—necrmia.

DEATH BEGINNING AT THE HEART.

Death beginning at the heart may occur in two ways:—1st.
Suddenly, or by syncope; and 2d. By a gradual cessation of the
heart’s action. Syncope may occur in two ways:—1st. By the
heart losing its irritability, so that it ceases to contract—
asthenia; and 2d. By tonic spasm, in which it remains rigidly
contracted. Death from tonic spasm of the heart is rare amongst
the lower animals. I have, however, seen one instance, where a
valuable horse died from this cause in consequence of a sudden
fright.

In both these cases death is instantaneous. In the first case,
each chamber of the heart is found after death to be filled with
its proper kind of blood, upon which it has been unable to
contract. Sir Benjamin Brodie, in some experiments recorded
in the Philosophical Transactions for 1811 and 1812, found
that when death was occasioned by the upas antiar, that the
heart was full after death, with purple blood in its right and
scarlet blood in its left cavities. This proves that the heart has
ceased to contract upon the contained blood. In the second
case, the heart appears very small and hard, the ventricles,
particularly the left, firmly contracted and containing no blood,
and the heart substance very firm. This state of the heart was
supposed to depend upon concentric hypertrophy, but its true
nature was pointed out by Cruveilhier and Dr. G. Budd. Should
any doubt remain as to its true nature, if the heart be kept for
a few days, it will, if the condition be that of spasm, lose this
tonicity, and may easily be restored to its regular dimension by
a little manipulation. Both conditions of the heart—namely,
loss of irritability and tonic spasm—may arise from similar
causes. Shock, for example, may produce the one or the other
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condition ; and wounds of the. heart are sometimes followed by
paralysis, sometimes by rigid contraction of that organ. In
sudden death from drinking very cold water when the body is
heated, the heart has been found contracted.

In the slower modes of death beginning at the heart, it is
found that the same conditions exist after death. In death
from hemorrhage—ansgemia—it is found that the heart is firmly
contracted, if the animal be examined shortly afterwards; the
circulation failing, not because the heart has lost its power of
contraction, but because blood does not arrive in sufficient
quantities in its cavities. That the heart does not lose its
power of contraction in such cases is proved by the transfusion
of blood from an animal into the veins of a human being or
other animal apparently dead from hemorrhage, where it has
been found that animation may thue be restored. It is quite
clear,” says Watson, “ that this introduction of fresh blood could
be of no avail in a case where the heart was unable to act upon
the blood which had already reached it.”

Approaching death from h@morrhage is manifested by great
and rapidly increasing pallor of the mucous membranes, cold-
ness of the mouth, surface of the body, and extremities, cold
sweats, a dazed or dim appearance of the eyes, convulsive
struggles—if the animal is down, at first strong but rapidly
becoming feeble, if standing, the animal will balance its body
upon the extremities; the pulse feeble, irregular—sometimes
slow, sometimes fast—cold breath, convulsive breathing, dilata-
tion of the pupils, and very often just before death the animal
gives a loud scream or delirious neigh.

In another form of gradual death beginning at the heart,
it is found that the heart has gradually lost its power of con-
tractility. This is the most common mode by which death
occurs, and is the termination of many exhausting diseases,
especially those which destroy the strength without directly
interfering with the more vital functions, such as influenza,
diarrheea, diabetes, fevers, as well as inanition from want of food,
or other causes which reduce the powers of the whole body.

The two conditions of the heart found after death beginning
at that organ may each be brought about in two ways:—1st.
Suddenly, as in instantaneous death from shock or great violence ;
and 2d. When death, although it may be said to occur suddenly,

I
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presents some symptoms of its approach, however brief those
symptoms may be, as from hsemorrhage, the operation of sowme
poisons, as aconite, hydrocyanic acid, upas antiar, tobacco ; from
lightning, electricity, and various animal poisons, as snake-bites;
the operation of debilitating influences, as well as diseases which
tend to weaken and paralyze muscular force, and to produce
asthenia.

In death from gradual asthenia the pulse becomes very
feeble, frequent, and often irregular; the respirations feeble,
soletimes sighing; the muscular debility extreme. Pallor of
the membranes comes on gradually, or in some cases they may
present an unhealthy reddened or brownish-red appearance from
the blood remaining in the veins, the extremities become cold,
and cedematous.

In various wasting diseases, such as pleuro-pneumonia-bovina,
diarrhcea, polyuria, or any disease which more gradually exhausts
the powers of life, death is caused by anemia and asthenia.
The blood gradually diminishes in quantity and deteriorates in
quality, therefore the supply to the substance of the heart
becomes diminished, and in a condition unsuited to nourish
the heart properly. The power of the heart, as well as of the
muscles generally, is gradually lessened, and at length ceases
altogether; and when death is so produced the heart is not
contracted and empty as in death from ansemia, nor so full and
engorged as in death from asthenia. This form of death is called
by Watson death by inanition, and its typical form is that
occurring from starvation.

DEATH BEGINNING AT THE LUNGS.

By this it is meant that the function of breathing is the first
to fail, improperly termed death from asphyxia—literally pulse-
lessness—more correctly termed death by apneea, privation of
breath, or suffocation.

This form of death is caused by diseases of the lungs or
bronchial tubes, pleurisy terminating in hydrothorax, where air
is prevented from entering the lungs by the pressure of the pleu-
ritic fluid, mucus, pus, or blood, filling the tubes and air cells;
by laryngitis, spasm of the glottis, or when tumours press upon
the larynx or trachea; by cedema of the glottis ; diseases of the
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beart affecting the quantity of blood in the lungs and great
thoracic vessels; strangulation; drowning; pressure upon the
diaphragm, forcing it forward and preventing admission of air
into the lungs, as in severe tympanitis of the stomach and
bowels, or from any circumstance which may paralyze the
diaphragm—fracture or dislocation of the upper cervical
vertebrae, and pithing, for example—or obstruct the passage
of air through the nostrils, larynx, trachea, or bronchial tubes.
Sudden death from apncea is not often witnessed as the result
of disease, but is generally brought about by accident or design,
accidentally when the upper cervical vertebrs are fractured or
displaced ; in cases of parturient apoplexy, when fluids gain
entrance into the lungs, and from impaction of foreign bodies,
or polypi in the larynx; and designedly, when an animal is
pithed. Death is also thus produced by the entrance of air into
the veins.—(See Principles and Practice of Veterinary Surgery.)
Death from apncea takes place most commonly from the supply
of air being gradually cut off by morbid changes in the respira-
tory organs, and is often accompanied by asthenia and coma;
but generally the symptoms belonging to apncea are plainly
predominant. In death, when the passage of air into the
lungs is arrested suddenly and completely, it has been ob-
served that the muscles of respiration exhibit strong and
violent contractions; that the efforts to breathe are very great,
struggling but ineffectual, and very distressing. This extreme
distress, however, soon passes away, and is succeeded by
vertigo, stupor, loss of consciousness, and convulsions, till at
length all efforts cease, except a few irregular twitchings of the
limbs; the muscles then relax, the sphincters yield, but even
then the movements of the heart and the pulse continue for a
short time after all signs of life are gone. The other signs of
this method of death are congestion and lividity of the visible
mucous membranes, & full, staring eye, protrusion of the nose,
dilatation of the nostrils, and sometimes flapping of them. When
it arises from inflammation or spasm of the muscles of the
larynx, tumours, abscesses, or obstruction in the trachea, there
will be a loud, roaring, inspiratory sound. In the slower forms
of apncea, from diseases of the lungs, air tubes, or hydrothorax,
where the interruption is less complete, the efforts less violent, the
congestion of the membranes less marked, there may be little
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perceptible protrusion of the nose ; indeed, in bronchitis, stupor
is present to such a degree that the animal generally hangs its
head. The functions of the body together gradually failing, the
symptoms of suffocation are less decided.

The pathology of this mode of dying is now pretty well
understood. Bichat made several experiments which went to
prove that unaérated blood not only reached the left side of the
heart, but was sent to all the arteries of the body.

His experiments were as follows:—A ligature was applied to
the trachea of a living animal ; a small opening was then made
in one of the carotid arteries. Presently the slender stream of
blood which issued began to lose its arterial tint, and to assume
the dark colour of venous blood ; but, contrary to what had been
previously supposed—namely, that the circulation would be
immediately arrested in the lungs, the quiescence of the lungs,
consequent upon the cessation of the alternate movements of
the thorax, forming a mechanical impediment to the transit of
blood through them (Haller), or that the unaérated blood passed
through the lungs and entered the left auricle and ventricle, but
went no farther (Dr. Godwin)—Bichat discovered that the
blood continued to flow from the opened carotid, and that its
aflux upon the brain was marked by convulsions and insensi-
bility. This led him to believe that the blood underwent no
obstruction in its passage through the lungs, but that, remaiuing
unpurified and venous, it acted as a poison upon every part to
which it was carried by the arteries—first upon the nervous
system, and ultimately (passing through the coronary arteries)
upon the muscular substance of the heart itself. “There are,
however,” says Watson, “ two well-known facts upon which this
theory is inexplicable—the comparative emptiness of the left
chambers of the heart, and the restoration of the suspended
functions by the timely performance of artificial respiration
The air could never reach and revivify or depurate the venous
blood stagmating in the capillaries of the heart.” Sir James
Kay Shuttleworth, in his work on Asphyxia, and later, Mr.
Erichsen, in the Edinburgh Medical and Surgical Journal, have
endeavoured to prove that stagnation of the blood commences
in the pulmonary capillaries, that the stagnation is due to its
non-arterialization, and that the movements of the left side of the
heart are brought to an end principally by the deficient supply
of blood from the lungs.



MODES OF DEATH. 117

Venous blood (say these observers), circulating through the
arteries, has no directly poisonous operation, but is capable,
though much less effectually than arterial blood, of supporting
in some degree the irritability of the muscles; and it appears
that the primary and main cause of the failure of the circulation
seems to be the difficulty with which the non-arterialized blood
passes through the capillaries of the lungs, and partly the imper-
fect stimulus afforded by the venous blood to the walls of the
heart, as well as its incapability to support the functions of the
brain and nervous system. The appearance of engorgement of
the pulmonary arteries and venous system generally, with dis-
tension of the right side and comparative emptiness of the left
side of the heart, seen after death, are more constantly visible in
the slower forms of apncea than after sudden suffocation; for
after sudden death blood seldom coagulates, and if the animal
is not shortly examined, the engorgement is apt to disappear
by gravitation.

The conclusions of Sir James Kay Shuttleworth and of Mr.
Erichsen, although correct enough, fall rather short of a full
explanation ; for it has been ascertained by many observers that
when an animal is strangled by a tight ligature on the trachea,
and examined immediately after death, the lungs are always
found void of blood, whilst the pulmonary artery, up to its
smallest branches, the great veins and the heart, are greatly
engorged. Dr. George Johnson, in explaining this, says that
some opposing power is brought into play, more than equal to
the propelling power of the heart, and that this opposition is due
to the firm contraction of the muscular walls of the ultimate
branches of the pulmonary artery. He calls this contraction
the stop-cock action of the ultimate pulmonary arteries. Dr.
Johnson proved by experiments of his own that this condition
exists whether the ligature be applied after or before a full
inspiration ; whether the lungs were at the time full or compara-
. tively empty of air. “ These,” says Watson, “are the plain and
unquestionable facts of the case. They show that some oppos-
ing power must have been called into play more than equal to
the propelling power of the right ventricle of the heart. Now,
such a power—and it is the only conceivable one—actually
exists at the very place where the venous current meets with its
curb, and it consists in the firm contraction of those muscular
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fibres of the minute arteries, the function (f which is to regulate
the blood supply in accordance with the varying requirements
of the part. This function again is determined by those un-
sleeping sentinels the (vasa-motor) nerves. Were it allowable,
for the sake of illustration, to impersonate the vital forces con-
cerned in this marvellous adaptation, we might liken the process
to the intelligent stopping of the traffic on an obstructed line of
railway by a backward telegram.”

In order to test the correctness of Dr. George Johnson's
experiments, I have repeatedly examined strangled dogs, and
found that the heart will continue to beat for more than three
minutes after the respiratory efforts have ceased, and that the
lungs and great vessels are always as he has described them,
namely, the lung substances pale and empty, the pulmonary
artery and right side of the heart, with the cave, immensely
engorged, and the pulmonary veins and left side of the heart
containing a small quantity of venous blood. From these experi-
ments it appears very conclusive that death by apneea occurs in
two ways, and that two distinct pathological conditions of the
lungs are observable after death:—1st. When death is sudden,
as from suffocation by strangulation, drowning, or any cause
whereby the supply of air is suddenly cut off, the stop-cock
action of the ultimate pulmonary arteries prevents the blood
from flowing in its ordinary quantity to the pulmonary capil-
laries, veins, and left side of heart, and that the lungs are pale
when examined immediately after death: 2d. When death more
slowly occurs, the blood accumulates in all the vessels of the
lungs, which after death appear engorged, congested, and black.
This is the condition of the lungs seen when an animal is
galloped to death, in pulmonary apoplexy, and congestion ; and
in death from some acute diseases, where towards the close of
the disease the heart becomes too enfeebled to propel the blood
through the intricacies of the pulmonary system, or when the
blood itself becomes so altered as to be incapable of proper
arterialization.

To prevent death by apncea, it is obvious that the respiratory
function must be restored where it is defective, that all impedi-
ments to the passage of pure air into the lungs must be removed.
The subject of treatment will, however, be considered in another
place, and I may merely state here that nothing has been found
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8o effective and so useful in balancing the circulation and in
restoring the passage of blood through the lungs as the applica-
tion of heat to the whole body, frictions, stimulating applications
to the extremities, warm clothing, and bandages, in addition to
abundance of pure air for the animal to breathe, and that blood-
letting frequently affords apparent relief.

DEATH BEGINNING AT THE BRAIN.

Death by coma, or beginning at the brain, is much less com-
monly witnessed in the lower animals than death by apncea or
by asthenia. Such diseases, however, as parturient and idiopathic
apoplexy, cerebral meningitis, and other allied affections, which
act upon and destroy the functions of the brain, cause death in
this way. Death by coma is also induced by certain narcotic
poisons, such as opium, as well as by inordinate quantities of
effete materials in the blood, more especially urea and carbonic
acid ; by fractures of the cranial walls, the pressure of tumours,
abscesses, serum or extravasated blood, and by coagula in the
cerebral arteries, obstructing the flow of blood, and causing
anemia of the cerebral mass.

The symptoms of coma are stupor, insensibility, suspension of
voluntary motion, which come on sometimes suddenly, as in
apoplexy and injuries of the head, whilst in other cases they
supervene gradually. The breathing becomes slow, irregular,
stertorous ; the instinctive motion of breathing still continues,
but all voluntary attention to the act is lost. The feeling of the
want of air is still sufficiently strong and powerful to excite,
through the medium of the pneumo-gastric and branches of the
fifth nerves, the reflex power of the medulla oblongata to sustain
the involuntary movements of the thorax; but at length this
fails also, the chest ceases to expand, the blood is no longer
aérated, and thenceforward precisely the same internal changes
occur a8 in death by apneea.—(WATSON.)

Coma ultimately destroys life in the same way as apncea,
with this difference, that in death by apncea the aération of the
blood and the functions of the lungs cease first—the circulation
of the non-arterialized blood destroying the functions of the
brain; whilst in coma the functions of the brain cease first, and
in consequence of the loss of nervous power, the movements of
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the chest and the aération of the blood cease also. The post
mortem appearances of death by coma and of that by apncea are
the same, except, indeed, in those cases where the cause of the
coma remains, when it will be present in addition to those of
apnceea. Reasoning upon the conclusion that the circulation
ceases consequent upon the cessation of the act of respiration,
arising from suspension of the nervous power, Sir Benjamin
Brodie was led to think that by continuing respiration artifi-
cially in animals labouring under narcotic poisons, the circulation
of the blood might be kept up until the effect of the poison upon
the brain had passed off. The correctness of the supposition he
soon verified by experiment. He inserted some woorara into a
wound which he had made in a young cat: this after a short
time entirely destroyed the respiratory movements, and the
animal appeared to be dead, but the heart could still be felt
beating. The lungs were then artificially inflated about forty
times a minute. The heart continued to beat regularly. When
artificial respiration had been kept up for forty minutes, the
pupils of the cat’s eyes were observed to contract and dilate
upon the increase and diminution of light, but the animal
remained perfectly motionless and insensible. At the end of an
hour and forty minutes there were sligcht involuntary contrac-
tions of the muscles, and every now and then there was an effort
to breathe. At the end of another hour the animal, for the first
time, showed some signs of sensibility when roused, and made
spontaneous efforts to breathe, twenty-two times in a minute.
The artificial breathing was, therefore, now discontinued. It
lay as in a state of profound sleep for forty minutes longer,
when it suddenly awoke and began to walk about. It must
be clearly understood that artificial respiration can be beneficial
only where there is a suspension of the nervous functions, as in
cases of poisoning, and not where there is destruction of them
by disease, injury, or the long-continued action of poisons.

Professor Sewell experimented upon the horse with the
woorara poison, and found that by artificial respiration life
could be maintained until the action of the poison had passed
away, and that afterwards the animal regained consciousness
and recovered from its effects.
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DEATH BEGINNING WITH THE BLOOD.

Necremia, or death beginning with the blood —In rinderpest,
splenic apoplexy, black-quarter or quarter-ill, braxy, purpura
hzmorrhagica, and scarlatina, death may be said to be due to
the death and decomposition of the blood, the action of the heart
ceasing because the blood is no longer capable of affording the
necessary stimulus.

At an early stage of these diseases, when they occur in their
worst form, the blood exhibits changes in its composition, mani-
fested by petechize and vibices on the skin and mucous mem-
branes,extravasations into the subcutaneous and muscular tissues,
and by congestion of, and hemorrhages into, the internal organs.

The blood is fluid, of a dark colour, and possesses septic
properties, as manifested in its deleterious operations on other
animals and on man—(See Malignant Pustule.) It decomposes
rapidly, and wherever a spot of extravasation—ecchymosis—may
be found, there, almost simultaneously with the extravasation,
will the presence of a gas, resulting from the decomposition of the
blood, be detected, whilst a peculiarly putrid odour is exhaled
from the surface of the body, and from the excretions.

“ The blood,” says Dr. Williams, “ the natural source of life to
the whole body, is itself dead, and spreads death instead of life.
Almost simultaneously the heart loses its power; the pulse
becomes weak, frequent, and unsteady ; the vessels lose their
tone, especially the capillaries of the most vascular organs, and
congestions occur to a great amount ; the brain becomes inactive,
and stupor ensues ; the medulla is torpid, and the powers of respi-
ration and excretion are imperfect; voluntary motion is almost
suspended ; secretions fail ; molecular nutrition ceases ; and, ata
rate much more early than in other modes of death, molecular
death follows close on somatic death—that is, structures die,
and begin to run into decomposition as soon as the pulse has
ceased ; nay, a partial change of this kind may even precede the
death of the whole body (Somatic Death—Dr. PRITCHARD);
and the feetid aphthous patches in the throat, the offensive
colliquative diarrheea of persons in the last stage of various
fatal diseases, parts running into gangrene, as in the carbuncle
plague, the sphacelous throat of malignant scarlatina, and the
sloughy sores of the worst forms of typhus, and in the large
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intestines in dysentery, and the putrid odour exhaled even before
death by the bodies of those who are the victims of similar
pestilential diseases—are so many proofs of the early triumphs of
dead over vital chemistry.”—(WILLIAMS' Principles of Medicine.)

This mode of death is not recognised by some writers, but
the truth of the above quotation will, I have no doubt, strike
many who have witnessed the course and progress of the blood
diseases of the domesticated animals; the extensive congestions
and extravasations of black, tar-like blood, and its rapid decom-
position in splenic apoplexy and quarter-ill; the gangrenous
throat, and sphacelated patches of skin in purpura h&morrhagica
and scarlatina; the putrid odour of the secretions and the
aphthous patches of rinderpest, and the very general advent of
an exhaustive diarrhcea in those cases which do not succumb to
the shock of the disease; the peculiar odour exhaled, as well as
the rapid decomposition of the whole body after death ;—indeed
it may truly be said that decomposition of the blood has set in
prior to death in many instances, for if the blood be immediately
examined under a high microscopic power, vibriones may be
found in great abundance.

The symptoms of the approach of death by necremia are
generally as follows :—A dusky livid colour of the visible mucous
membranes; slight exanthematous patches on the skin, pete-
chial spots—in rinderpest these were thought to be small-pox
pustules—or extensive extravasations and the production of a
fietid gas subcutaneously ; oozing of a thin sanguineous fluid from
the nostrils or intestinal canal, or of blood in a semi-coagulated
condition, extreme prostration of strength; the pulse accelerated,
feeble, soft, sometimes presenting a double beat; twitchings of
the limbs; dilatations of the pupils, the eye often fixed and
staring, but sometimes with the lids closed ; unequal and
frequent respirations ; cold perspiration, and a gradual fall of the
animal temperature. The horse will generally stand until the
last, and will only fall from prostration; it will then struggle in-
effectually to rise. The cow and sheep, however, will lie down in
the earlier stages of disease, and scarcely ever struggle to rise.

The prognosis in all diseases which tend to terminate in
necremia is seldom or never favourable, but it is generally con-
sidered expedient to endeavour to avert the tendency to a fatal
termination ; and there are certain considerations which may be
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useful guides to the practitioner to effect this end—namely, 1st.
That such diseases tend to cause congestions of some organ or
organs, as the lungs, spleen, stomach, and bowels, and conse-
quently means should be taken to prevent as much as possible
the occurrence of such congestions by removal of the patient
from the contamination of foul air or bad drainage, and the
avoidance of gastric or intestinal irritants. 2d. That the blood
to a varying extent loses its plasticity, and is apt to exude
through the walls of the vessels into the looser and softer
tissues, and there undergoing rapid decomposition, gives gan-
grene of the tissue with which it is in contact, as in black-
quarter, &c.

Means must therefore be taken to overcome this condition of
the blood-mass by the administration of the chlorate of potash,
which bas a remarkable effect in restoring both colour and
plasticity to the altered blood ; oil of turpentine, which is not
only a most valuable antiseptic, but is also a styptic, and in
virtue of its diuretic properties assists the kidneys in the removal
of effete materials. Quinine, the mineral acids, and the salts of
iron will be useful at a later stage, should convalescence be
established. Ammonia and its salts are to be avoided, as they
tend to decrease the blood’s coagulability. Eggs, milk, and, as
some recommend, beef tea, may, however, be administered in the
earlier stages of the maladies, and continued until there ble
a return of appetite.



CHAPTER XIIL
PATHOLOG Y—continued.
CLASSIFICATION OF DISEASES.

A correct classification of diseases, at once simple and suggestive,
is a subject of profound importance, essential to the existence of
veterinary science, and necessary for its teaching; and were the
veterinarians of Europe to assemble in a great congress, and
there agree upon a system by which diseases might be named,
defined, enumerated, and classified, they would indeed attain a
great object. At the present time, however, the science of
nosology is very unsatisfactory as applied to the diseases of the
domesticated animals, and incomplete even in the science of
human medicine.

In a work of this kind it is necessary that I should refer to
the efforts of physicians to arrive at a satisfactory system of
nosology, and by reading books on medicine it will be found
that diseases have been classified in different ways. In the
system of Sauvages diseases were divided into ten classes—wvilia,
Jebres, phlegmasiee, spasmi, anhelationes, debilitates, dolores, vesanie,
Suzxus, cacheria. Linnseus, Vogel, and Sagar’s classifications were
also of this kind, and Cullen’s method was an unnatural simpli-
fication of it, by which all diseases were arranged in four
classes—pyrexice, neuroses, cachexia, and locales. This system of
classification is based upon the symptoms, and regards them as
the essences of diseases; hence it is exceedingly unsatisfactory,
and has been abandoned.

Believing that nosology should be founded upon correct
pathology, Pinel divided diseases into five kinds, namely, fevers,
inflammations, hemorrhages, neuroses, and organic affections.
This classification is necessarily imperfect from the state of
pathological science in Pinel's days, but it approaches very
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nearly the standard of a pathological nosology; was further
developed by Bichat, and adopted by Dr. Craigie in 1836.

The results of modern investigations into disease prove that
many ailments hitherto supposed to be merely functional are in
reality accompanied by organic alteration of tissue; and it is not
unreasonable to suppose that many of the so-called functional
diseases will be found to depend upon an alteration of structure,
and even where no organic change can be detected in cases
where the existence of disease cannot be doubted, we may
attribute our failure to the imperfection of our means and in-
struments of investigation, or our modes of using them.

Dr. Aitken, to whose works the reader is referred for further
information, observes that “a perfectly philosophical or natural
system of classification aims at having the details of its plan to
agree in every respect with all the facts as they exist in nature,
and to be, as it were, a ‘translation of the thoughts of the
Creator into the language of man.’ To effect this end, arrange-
ments, as they naturally exist, require to be traced out, not
devised. The tracks in which such a pursuit must be followed
up, and in which our knowledge is as yet deficient, may be
shortly indicated under the following heads, namely :—

“(1.) The affinities or alliunces of diseases with each other.
(2.) The morbid anatomy of diseased parts. (3.) The com-
munication, propagation, inoculation, generation, development,
cause, and spontaneous natural termination of diseases. (4.) The
connection of the phenomena recognised during life with the
facts of morbid anatomy. (5.) The geographical distribution of
diseases. (6.) The succession of diseases, as far as they can
be traced through past ages; the peculiarities they have ex-
hibited at different periods in the world’s history, or within
comparatively recent cycles of years.

“But the time has not yet come for a classification on a
basis so comprehensive, simply because the material does not
exist; and attempts to make so-called natural systems of
arrangement must end in disappointment, on account of the
uncertain and fluctuating data on which they must be based.”

The arrangement of animal diseases, and their division into
classes, groups, and orders, is a very difficult matter. They
might certainly be arranged according to their pathology, to
their causes, to the tissue or the systems of the animal body
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affected, or anatomically, according to the parts which they
invade. The simplest plan, however, seems to me to be that
adopted by Reynolds, namely, the division of diseases into two
great groups.

The first group includes those diseases in which the whole
organism appears primarily and prominently deranged, and the
second group those diseases in which special organs or systems
of organs are in like manner affected. The first group is divided
into two classes:—A, those in which the disease appears to be
developed by causes operating from without; and B, those in
which it depends upon change within the body. In the first
class we have those Ciseases which are caused by atmospheric
influences, contagion, and other external causes; and in the
second, hereditary diseases, rheumatism, tubercle, rickets, and
other obscure bone diseases.

The second group, or that in which special organs are diseased,
is again subdivided into many classes, consisting of diseases of
systems of organs, such as—A, diseases of the nervous system;
B, diseases of the digestive system and -its appendages; C,
diseases of the circulatory system ; D, diseases of the respiratory
system; E, diseases of the urinary system ; F, diseases of the
reproductive system ; G, diseases of the locomotive system ; and
H, diseases of the cutancous system.



CHAPTER XIV.
P ATHO LO G Y—continued.
CONTAGION AND CONTAGIOUS DISEASES.

A CONTAGIOUS DISEASE may be defined to be a morbid condition
of the animal body, induced generally by the operation of a
specific virus, termed a poison, derived from an animal similarly
diseased, and communicated either by inoculation, contact, or
through the medium of the air. Sometimes, however, contagious
dxseases originate otherwise than from infection, or, in other
words, from causes other than those emanating from the bodies
of diseased animals, as will be proved in the following observa-
tions. Some diseases are communicated by inoculation only;
but, as a general rule, contagious diseases are communicable by
contact, inoculation, and infection, .., by ditfusion of the specitic
material through the air. All exceptions to this general rule
will be pointed out as each contagious affection is described.
The manner in which contagious diseases originate is a matter
of much speculation and controversy, and has led to much
interesting discussion. The observations of some pathologists
lead them to the conclusion that the spontaneous ! origin of
specific disease-poisons rests on negative evidence omly; that
evidence being the fact that cases do spring up in which it is
impossible to trace the disease back to its source of propagation
and dissemination. Thus, cases constantly arise which appear
to give countenance to the sporadic ongm of specific diseases,
and the evidence, negative as it may be, is a very strong proof
in favour of spontaneous origin. The subject is so interesting

! By ¢‘spontaneous origin ” is meant that a disease which may become
contagious may originale in oertain conditions of the animal body itself ; from
food, air, or other inanimate surroundings ; but it is not intended to convey the
idea that certain micro-organisms now fuund in diseases originate otherwise than
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and so important to the animal pathologist, that it is esser.tial
that both sides of the question should be placed before him.

Dr. Aitken, in dealing with epidemic influences which cause
disease, says—* 1st. That the specific poisons by which the
communicable diseases, such as small-pox or typhoid fever,
propagate their kind are never totally in abeyance. 2d. The
specific communicable diseases are constantly extant somewhere,
and only under conditions favourable to their dissemination do
they spread or become epidemic. Although their germs, specific
gases, active principles, or media of propagation and development
may lie dormant or latent for a time, it is not to be inferred that
they have ceased to exist. 3d. The history of all the specific com-
municable diseases demonstrates the same alternations of slumber
and activity, of widespread prevalence in one place, while neigh-
bouring places may remain free, and, finally, the same succes-
sive invasion of neighbouring places, so that the prevailing
disease only begins to prevail in the new locality after it has
already died out in the old. 4tA. One element remains constant
in the history of endemic influence, and that is the specific morbid
poison which is the origin of each case. It is susceptible of
transmission from place to place, gathering strength as it pro-
ceeds, again to die out or become dormant, so that its track is
with difficulty followed or traced out. 5th. In large cities such
specific poisons are always more or less active, and their diseases
always present ; but in the country districts they only now and
then occur. The occurrence of long intervals of rural exemption
is not traceable to any feebleness of the poison to act ; for when
the disease does become developed in these places, the ratio
of persons or of animals attacked is incomparably greater than
is ever seen in cities under like circumstances. 6¢4. In large
towns the sewers are constantly charged with the materies morbs
of specific diseases always abounding in towns. In small vil-
lages, and other places where no sewers exist, the air only may
be infected, or the water contaminated, by the direct or indirect
importation of cases of specific disease or their equivalents—the
poison itself—so that the organic impurities, the dung-heaps,
the open soil which surrounds the dwellings of the patients, the
cesspools and the privies common to several houses, gradually
but eventually become impregnated with the specific poison of
the disease. Thus the atmosphere of the village may become
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incomparably more virulent than the atmosphere of the sick-
chamber itself. Hence the rapid epidemic spread of the mias-
matic diseases in the limited space of rural villages, and which
gives rise to the popular error that such diseases are invariably
contagious in country places, and only rarely so, or by exception,
in cities or large towns. 7zh. All these specific diseases multiply
their kind after similar modes of propagation. 8tA. All of them
establish a constant series of morbid changes and lesions, and
always issue in the reproduction of their own specific germ,
miasm, gas, morbid poison, or active principle by which they
propagate their kind. Thus small-pox propagates small-pox;
measles multiplies measles; scarlatina reproduces scarlatina;
typhoid fever breeds typhoid fever; typhus, typhus, and so on.
In the terse language of Dr. William Budd—* What small-pox
and measles were in the Arab in the days of Rhazes they still
are in the London Cockney of our own time. What they are
in the London Cockney they are in the wild Indian of the North
American prairie and in the Negro of the Gold Coast. To all
the other specific communicable diseases, as far as our records
go, the same remark applies. In races the most diverse, under
climates the most various, age after age, through endless genera-
tions of man, these diseases pass down through the human body
(sometimes through animals—e.g. ovine small-pox ?), perpetu-
ating their own kind, and each maintaining its separate identity
by marks as specific a8 those which distinguish the asp from
the adder or the hemlock from the poppy.’ Such being the
case, it is difficult to conceive (as Drs. Watson and William
Budd most justly observe)  that diseases of whose propugation
¢ this 13 the history can ever be generated in any other way. Most
of these miasmatic diseases also are peculiar to man, while
animals on their part are invested by a whole brood of com-
municable diseases no less specific in their kind, each distinct
from the other, and most of them, although some may be com-
municable to man, are incapable of multiplying in the human
body. Cattle appear to be subject to a variety of malignant
and communicable fevers from which man is altogether exempt.
9th. Certain receptive conditions, or a predisposition (the nature
of which is unknown), exists in individuals, which appear
essential to the development of the specific poisons and the
establishment of the disease, and immunity against a repetition
. K
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of the disease is generally conferred by one attack of the same
disease, an immunity which has been proved by experiment on
an enormous scale with regard to small-pox; and with regard
to the other diseases of this kind, the belief in such immunity is
deduced from extensive observation. But the immunity ac-
quired by one attack of any of these diseases is of no avail
against the rest. Measles, for example, renders the body proof
against measles, but leaves it as open to small-pox as before,
and so on of the rest. 10tk. With regard to fermentation,
putrescency, or decomposition, there is some reason to believe
that it may quicken the activity or facilitate the development
of specific morbid poison in the way of a predisposing cause.
Dr. Budd, however, believes that this effect has been much
overrated.”

And, again, the most recent observations greatly strengthen
this view of the origin of specific disease, inasmuch as an organ-
ism is developed in them, and which has the property of induc-
ing the same disease in healthy animals. Some pathologists,
however, maintain—and I am much inclined to support their
conclusions—that a non-infective fever may so change in its
type as to become infective, as, for example, where fevers of
malarious origin have by overcrowding of the patients so
changed their types as to become under such circumstances
personally communicable.

It is now beyond doubt that miasmatic or malarial fevers
are induced by the introduction of saprophytic germs into the
body. Tommasi Crudeli of Rome and Klebs of Prague have
shown that the lower strata of the atmosphere, surface soil, and
stagnant water of the Roman plains contain micro-organisms of
the bacillus type, which they have cultivated in various kinds
of soil, and with which they have inoculated healthy dogs.
In all the animals thus inoculated, malarial fever, which ran its
course, producing enlargement of the spleen, as seen in man, was
developed, and in the spleens the Bacillus malaries was found
in great quantities, and Crudeli, as well as other physicians, has
detected Bacilli malarie in the blood of human patients during
the invasion of the fever.

Under ordinary circumstances, a malarial fever—ague—al-
though caused by a saprophytic germ, is non-infective; and, as
Dr. Carpenter says, no one thinks of an ague being “caught,”
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like measles or scarlet fever, and even the most pernicious
forms of remittent fever are believed, by those who have had
large opportunities for observation, to be non-infectious. The
reason, says the same authority, seems to lie in this, that the
home of the “saprophyte,” which gives rise to malarious disease,
is the earth, in which it breeds and multiplies, whilst in the
animal body it is a parasite, which does not ordinarily find in it
the conditions for its full development, and produces no crop,
though it may keep a feeble vegetable action, as there seems to
be “something” wanting, under ordinary circumstances, to
complete the maturation of the germs or to effect their elimina-
tion from the body in an infective form. This “something,”
however, appears to be supplied by overcrowding of the patients
thus affected ; for it is a well-established fact that fevers of a
malarious origin may change their type under such circum-
stances, and thus become personally communicable. And this
does not seem difficult to explain; for overcrowding means
deficient air supply, and deficient air supply means deficient
oxygenation of the blood, producing an accumulation in the
circulating current of those “waste” products which are
normally eliminated as fast as they are poured into it; and
this accumulation of waste products, furnishing the pabulum
for the development of disease germs, and changing their
character from non-infective to infective, accounts for the
transformation of a disease, non-infective under ordinary cir-
cumstance, into a virulent and infective one.

The above reasons seem to me to explain very clearly the
origin of other infectious diseases; for if it is possible for an
ague to become virulent and infectious by overcrowding of the
patients, is it not equally possible for other infectious diseases
to originate in a similar manner, more particularly glanders—a
disease which prevailed to an enormous extent when horses
were overcrowded and otherwise badly treated, but is now dis-
appearing under a more enlightened system of management ?

It is very true that organisms—micrococci and bacilli—are
now found in the bodies of animals during the existence of
infectious diseases ; but it is quite possible that some of these
organisms, or their germs, are always surrounding us, and that
only occasionally do they find a proper pabulum iu the animal
body wherein to develop virulence or infectiveness.
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As bearing upon these points, I may relate the history of an
outbreak of anthrax, which occurred in this neighbourhood in
March 1883, when two horses, five cows, several pigs, and at
Jeast two cats had succumbed between Saturday night to
Tuesday morning. The post mortem examination revealed
splenic apoplexy in all, with well developed bacilli; and an
examination of the premises revealed the fact that the water
which the animals had been in the habit of drinking was con-
ducted through ordinary drain pipes from a pond, and that over
these pipes, which were sunk about eighteen inches in the
ground, two large manure heaps had lain a considerable time.
They had, however, been removed, but the earth over the drains
was saturated with decomposing products, and the water was
impure, and, by cultivation in beef tea, and mutton broth,
bacilli identical with those found in the blood of dead animals
were obtained from it. As anthrax had not been previously
known on this farm, I naturally concluded that the Bacillus
subtilis, or other organisms—non-infective in ordinary circum-
stances—had found a congenial soil to develop virulent pro-
perties; but it was difficult to account for the great suddenness
of the outbreak, as these animals had been drinking no other
water for months. There was, however, one fact that threw
some light upon what was otherwise mysterious, and this was
a very sudden and great change in the weather to extreme
cold, with frost and snow, which had rendered the animals
predisposed to disease.

A change of water, and the admission of fresh air—of which
the animals had been greatly deprived—arrested the outbreak
at once, not another case having happened during the twelve
months which have elapsed.

Again, several horses in a stud are simultaneously or succes-
sively attacked by some epizootic disease, from which some die,
the majority recover. One or two overcome the epizootic, but
remain debilitated, unthrifty, have a cough, lose condition; in
fact, they hang fire, a8 it is commonly termed—the convalescence
being prolonged and most unsatisfactory, one day seemingly
doing well, the next day off their feed, shivering, with a staring
coat, and a “ tucked-up ” flank. In the course of a period ex-
tending over a week or two, or as many months, a suspicious
discharge appears at the nose, the submaxillary lymphatics
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become hard and swollen, the Schneiderian membrane assumes
an unhealthy aspect—coppery or leaden in hue—and after &
time the unmistakeable ulceration of glanders is seen in the
nostril, farcy buds appear on various parts of the body, and the
animals are now unmistakeably glandered and farcied. If kept
in company with other horses, the disease will be communicated
to the healthy ones, but if the sufferer be isolated early or
destroyed, no further mischief accrues. From bad feeding, over-
work, or ill-treatment, the disease termed diabetes insipidus is
induced; the majority of the animals recover under proper
treatment and a better regime. Some of them remain subject
to a return of the polyuria from very trivial causes, and finally
it assumes an incurable character, remaining persistent in spite
of tonics, good food, proper ventilation, drainage, exercise, &c. As
the emaciation increases, farcy buds appear on the surface of the
body, suppurate, and discharge an unhealthy pus. By-and-by a
discharge issues from the nose, and upon examination the horse
is found both glandered and farcied ; and, as in the other instance
mentioned, a centre of contagion is thus formed, from which the
disease spreads, if precautionary measures have not been taken.
Glanders from contagion is always made manifest by a dis-
charge from the nose, or by the formation of suppurating
abscesses along the course of the lymphatics, without the advent
of an interposing disease. Glanders produces glanders—and
farcy is but a different manifestation of it—as small-pox pro-
duces small-pox, but the specific virus of glanders may be
developed by the degradation of tissues consequent upon the
ravages of another disease. Thus, in my own experience, in
addition to the examples already brought forward, and which
may be said to occur not very rarely, glanders has succeeded to
a prolonged attack of rheumatism in a weakly made, narrow
loined horse, to castration in the donkey, and it has repeatedly
appeared in new and damp stables, amongst horses well cared
for and humanely treated in every way, and where contagion or
infection were quite out of the question, indeed impossible.

THE CONTAGIUM.

- The morbific material which, when once developed in the
organism of an animal, possesses the property of causing the
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formation of an identical material in the body of another animal,
when it is there implanted by direct inoculation or conmtact,
or indirectly through various channels, such as the water the
animals drink, or through the medium of the atmosphere—
infection—is termed a contagium, morbid poison, materies morbs,
specific disease poison, virus, &c.; and is said by Chauveau to
be neither gaseous, fluid, nor volatile, but to consist of minute
solid particles.

He has also shown that vaccine fluids, when deprived of
these solid particles by filtration, are deprived of all infective
properties ; and succeeded in proving that vaccine lymph con-
tained two kinds of particles—one much smaller than the other
—and that the larger particles are inert, whilst in the more
minute is concentrated all the infective properties of the lymph.

Of a germ.—Beale stated that morbid poisons consisted of
germs, that the term germ could only be directly applied to
a particle that is alive, and that every germ comes from living
germinal matter only. But since the discovery—first of Delafond,
and then of Davaine—that the blood in splenic fever contained
an organism, and the very numerous and important experiments
of Pasteur, Chauveau, Koch, and others, the appellation “ germ ”
has been superseded, and all organisms, whether in the form of
spores— Microccoci, rods—Bacilli, or filaments— Mycelia,—are
recognised under the terms Microbes—small living organisms,
Saprophytes—putrid plants, Schizomycetes—cleaving or splitting
fungi, &c.; and it is confidently asserted that the specific
particles found in vaccin®, small-pox, glanders—and also the
organisms of splenic fever, Chabert’s disease, fowl cholers, pig
typhoid, and the other contagious diseases—are living organisms
belonging to the vegetable kingdom, having the power of
growth and multiplication by cell division, budding, and by the
production of cells or spores.

Some organisms, especially those seen in ordinary putrefaction,
have the power of motion, and on this account there was for a
time a great deal of doubt as to their real nature—animal or
vegetable—and it was suggested by Sedillot that they should be
called Microbes, or small living organisms; and as they are not
destroyed by potash, soda, ammonia, or dilute acids, they are
supposed to have a bounding membrane, and that they belong
to the vegetable world.
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Some microbes are so small, that they approach the limit
of visibility, even with the highest microscopic power, and
are then distinguished with great difficulty, requiring special
staining processes, and sometimes experimental cultivations
in suitable fluids.

The diffusion of microbes is very wide, as matters on which
they can grow are found almost everywhere,—in dead, moist,
or wet organic matter, both vegetable and animal; in water,
both stagnant and running; in all putrid or fermenting liquids;
and in the surface soil or mould they are found more or less
abundantly.

In soils impregnated with liquid manure micrococci are more
numerous than rods; but if the soil become very dry, the micro-
cocci disappear, while the rods remain. This is due to the fact
that the “resting spores ” of bacilli are very tenacious of life. The
deeper the earth is dug the microbes become fewer in number,
and spring water coming from a great depth contains hardly any.

When putrid liquids or soils dry up, or when decomposing
solid substances break up and disintegrate, the bacteria which
they may contain pass into the air in immense numbers, and are
wafted about as “ bacterial clouds.” If these be non-pathogenic,
no harm may result; but if they possess miasmatic or virulent
properties, the atmosphere may thus become the vehicle for the
diffusion of disease inducing germs. From this we may conclude
that certain epizootics may owe their origin to the diffusion of
bacterial clouds.

Seeing, then, that microbes are so universally distributed in
air, earth, and water, the question has naturally been raised,
whether they may not always have the power of exciting, more
or less, grave disturbances in the animal body, as immense num-
bers are swallowed with the food, and breathed into the lungs at
every breath, and all parts of the body exposed to the air come in
contact with them. Seeing they are so constant, we must con-
clude that they cannot generally find in the body the conditions
favourable to their development, and that they perish, and are
excreted.

Under certain conditions, however, as already pointed out, it
is possible that they may find a proper pabulum for their pro-
pagation within the body, and be thus converted from non-
pathogenic to pathogenic organisms; or poisonous substances
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may result from their action upon the blood or tissues similar
to that found in putrefying substances—the “ sepsin” of Berg-
mann and Schmiedeberg, and “ putrid poison” of Panum.

It was shown by Dr. Carpenter that zymotic poisons (microbes),
which have no action on pure blood, will, if that blood contain
an appropriate pabulum—accumulation of decomposing matter
in the blood, either through its introduction from without (in
foul air, impure water, or putrescent food), or through its exces-
sive generation within the body (as by unusual waste of tissue),
" or by an obstructed elimination of the normal waste (such as
results from bad ventilation, or the misuse of alcoholic liquors),
—Dby seizing upon this appropriate pabulum, increase and
multiply in -it, thus setting up a zymosis in pure blood, just as
the growth and multiplication of yeast-cells at the expense of
the nitrogenous matter of a wort effects the transformation of
sugar into alcohol.

The artificial culture of microbes also proves that, under favour-
able conditions, their morbific activity may be variously modified.
Thus, as microbe of fowl cholera, discovered by Toussaint, when
cultivated in chicken broth, proved fatal to fowls inoculated
with it; but when the cultivation liquid was exposed to the
air—in proper vessels, to prevent putrefaction—for eight or ten
months, the virus became altered and so attenuated that it no
longer proved fatal, but that fowls became, after one or more
inoculations, protected against the unattenuated poison ; and, as
shown by Pasteur, the activity of the Bacillus anthracis is greatly
modified and diminished by cultivation at a temperature of 42°
and 43° C.; and animals inoculated with the cultivated bacilli do
not die, but are protected against the unattenuated poison.

Even the researches of Koch and his followers do not prove
that the bacteria examined by them are constant in their pro-
perties, but only that those possessed by a microbe at a given
time are retained with some tenacity, even when a certain
amount of variation attends its surroundings. The experiments
of Naegelli, Davaine, Buchner, and Wernich afford evidence
that both the morphological and physiological characters of
bacteria are mutable; that changes of the nutrient medium may
have some effect on their form and size, on their mode of multi-
plication, and on their physiologi